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Broadening INFRARED technology on cotton
fabric coloration with double information
ability in visual and infrared spectra
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Abstract
Hidden infrared image is printed on cotton fabric. Proper reflection and absorption characteristics
of dyes and pigments allow defining their differentiation in radiation beyond wavelengths of human
eye response. This diversity is used in creating
two separate images in divergent spectra: visual
and near infrared. Dyes are categorized according
their absorption in near infrared spectrum. Mixture
of dyes is arranged as twin pairs for referred dye.
Two or more dyes of different composition should
have identical absorption values in visual spectrum,
but proposed different values in infrared spectrum
at 1000nm. Nonvisible IR image printed on cotton
fabric is recognized by means of infrared camera.
Key words: hidden image, cotton staining,
twin dyes, infrared inks, infrared spectroscopy,
triple twin dyes
1. Introduction
A method named INFRAREDESIGN is introduced that affiliates two independent images.
Infraredesign graphics contain double image: one
visible on daylight, and another only in infrared
light. [1, 2]
IRD theory is established in the year 2010 [3],
although first successes are achieved several years
earlier through development of secured graphics
on documents [4] republic of Croatia. Through
IRD reproduction theory a broad area in informatics and visual investigations is opened, not only in
field of graphic reproduction, then also in various
other fields.
In camouflage clothing additional graphic is inserted that can be recognized only with IR instrument [5]. Separate image is designed for camouflage
Volume 11 / Number 1 / 2016

in nature, sandy or urban surrounding. Double image carries hidden information that can be detected
with military IR cameras. Usage of hidden graphic
on military cotton fabric first time is introduced in
2009 [6]. IRD is designating uniforms with graphic
that is manifested and detected in Z spectrum.
Color appears in a narrow domain of wavelengths between 400 and 700 nm. Real colorants
for art or printing purposes can be created for
controlled absorbance or reflection of light in proposed range: from 400 to 1000 nm. Art painting
with V (visual) and Z (near infrared) spectrum [7]
gives the artist expanded experience for human
eye non visible domain, art painting with protection. Till today, artists could paint light, its reflection only in visible (V) part. Art pictures are now
pretending to use the NIR domain or narrow Z region by 1000nm. As nature reacts the light, so art
paints responds on light frequencies further that
human eyes can see. Methods are developed and
made for creating colors for images with multiple
content, that manifest in separate responses in ultraviolet, visual and infrared spectra. The basic is
composition of art paints of equal hue, that absorb
light different in V and Z parts of spectrum.
Infraredesign is merging of two images [2] followed by channel separation: red, green and blue
into CMYKIR separation [7]. Turning out prints
containing two stages is a new approach in information displaying, and novelty in visual communications.
Printing on paper substrate implicates variety
of non-resolved questions, that are under headline
“CMYK device dependent”, reproduction to be
observed by daylight and performed with various paper substrates, inks and printing techniques.
This covers abundant literature under common
3
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title “color management” [8]. We are offering
shift toward visualization experience in broadened
wavelength domain, so various inks/pigments origin manifestations can be observed and explicated [9]. This is used in creating new IRD printing
technology, modern art paintings, creating double
information, in camouflage and new outfit, and in
broad range of design and other performing.
Depending on colors seen in V correlation between absorption and reflection is determined beyond V (400-700 nm). That opens a new region
called “infrared color management”, targeting
double information, double image. Conventional
theory and praxis of color management covers
only human (eye) visual response. Color management for infrared domain covers inks properties
and supplements appliance in printing, art and
design for all spheres, such as leather and textile
industries. Conventional color management is
broadened to near infrared (NIR) domain. “IRCM” will allow new usage in textile industry,
printing industry, leather industry [5].
Each color hue can be achieved in a variety
of ways for appliance in visual domain [7]. Each
process of performing (the same) color hue for V
wavelength domain will produce different response
in infrared domain [8]. This claim leads to functioning of double images. Double information: one bare
eye visible, and second with instrumental aid translated to human response domain [5]. Image for NIR
domain is for strict usage planned [6, 10].
Post stamp is a medium that for good reason
requires innovation, so its originality would be
secured [10, 11]. In Republic of Croatia five post
stamps were made with IRD marking and security as IRD valuable. Some authors accent “carbon black exchange” that is acceptable for process
inks when “carbon black” is used as black ink [5,
12]. IRD introduces novelties for image reproduction for all materials, including those that were
privileges in security printing [2, 13]. Translucent
packaging material problems are solved with IRD
technology as non-perceivable protection, an additional non inevitable information [14]. In such
a way publisher, printer and consumer/client are
protected in new different relations in trusting authenticity of packaged goods. Printing on polymer
plastic/flexible materials is only broadening of existing IRD technology. Ample field applying IRD
4

technology is at spot colors, where is a need to detect all inks/colors that will be present or utilized
in two spectral domains: visual and NIR. Printing
protective technology is broadened with integration of ultraviolet and infrared inks [1, 15]. Topographic maps get additional IRD information, non
visible at “first visual glance” [16]. In such a way
institution-publisher protects intellectual rights
and authenticity of information. In such a manner
arranged maps can not be duplicated, and its content can not be changed.
2. Twin dyes and inks spectroscopy
Experience of color is described as color hue.
Each “hue” can be made in a endlessly number of
ways. A method is developed for ink that determines
an color hue embeds proposed property of infrared
spectrum absorption. The same hue on the image is
realized no several ways: for each pixel separately,
with proposed goal on radiation within 400 to 1000
nm. In that way information are realized that appear
only in proposed wavelength. Term “twins and twin
dyes” is established. The goal is to make ink layer
on cotton fabric for selected blue color, for spectroscopy discussion in this paper. Twins have the
same spectra in V and different in Z. Equivalence
of spectra in V prevents distinguishing of graphics
that “touch”. Difference can be seen in Z spectrum,
and detected with Z camera.
Set of twins are dyes that have the same spectral values (graphs) in V domain, and separated
absorbance values in Z domain. Each twin has
its own absorbance shapes. If it is interpreted by
means of process inks C, M, Y, K (ink jet printing). In that combination solution for each color
hue can be found, no matter how examined twin
is originated.
Figure 1 shows color hue blue twins spectrograms for printing on blue cotton fabric consisting
from CMYK components
For each hue spectrogram is made, as well spectrograms of components. That is recipe for digital
printing on cotton fabric t-shirt, fig 2. In this case
ink jet process was used, while values were: V twin
consists % coverage; C=98; M=73; Y=41. This V
ink does not absorb IR light above 850 nm. The second twin, Z twin, absorbs in near infra red, above
850 nm. Z twin consists of process inks coverages
Volume 11 / Number 1 / 2016
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(%): C= 88; M=50; Y= 20; K= 40. For both twins
is characteristic to absorb light in visual. The aim is
to get the same absorption characteristics. V and Z
curves disjoin above 700 nm. V and Z cameras are
set up so, that they do not respond space within 700
and 850 nm. In that wavelength area cyan ink absorption mixes up, what is the reason that Z value is
translated to 1000 nm. Z camera shows difference
DZ between V and Z inks at 900nm. Spectroscopic
investigation are performed with forensic instrument Projectina [17].

possible for all three twins. Yellow and magenta
colorants have no enough spectral broadening
[18], so they can not be „smoothened” in 400-550
nm spectral area. We are ready for a compromise,
whose solution was found in „programmable vibrations model” of neighbouring colors. For confirming of equalizing in visual domain procedures
of DE value are performed.

Figure 2. Spectrograms of three brown twins
3. Colouring cotton and clothes in infrared
technology

Figure 1. Spectrograms of “blue colored twins”
for cotton fabric
Blue shirt (fig. 2) involves monochrome graphics as a text with of 40% coverage, prepared for
infrared spectrum. Portrait is designed as contone.
Fig. 3.1 displays drawing as a contone image. To
all values of C M, Y, for K coverages 0f 20 and
40 are calculated. Other K values are linear extrapolated as a strait line between range K0 to K20
and in following range from K20 do K40. On fig. 2
differences ΔZ1 and ΔZ2 are marked. Meaningful deviations are in yellow color (about 460 nm).
Multiple iterative experiments led to better values
superposition on the graph. From human vision
view, overlapping is important for lower intensity
colors, specially cyan, whose lightness (L) is double larger as value for yellow, for identical coverage. Complete graphs equalizing in visual is not
Volume 11 / Number 1 / 2016

Marking clothes is a future : on civilian and
military matter. Multiple information is interpreted as “recognizing”, as broadened hidden security,
as producers image, as well persons who is wearing it. That is a contribution to individualization
and textile arts view.
3.1 Designating cotton clothes for near infrared spectrum
Clothes coloration is broadened so that nonvisible information that are inserted. Such a way of
canvas coloring becomes a new security technology. The range can be individual, but also mass
production. T-shirt on fig. 3 is equipped with computer graphics for visual, and a portrait and text is
created for NIR spectrum.
Visual V state in sunny spectrum for human
eyes is a good elaborated method in graphic arts
technology, painting and fashion. NIR - Z image
(fig. 4.) is a state in front of surveillance cameras
in infrared spectrum. Materials carrying V and Z
5
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states on the same place are paper, silk, leather,
ceramics/pottery till art canvas where image is
performed with adequate inks/paints and tools.
Material can be leather belt, military uniform,
book, flyer, ceramic plate, frontage, folk costume,
necktie. All these materials are plentiful designated with visual and hidden information. All materials hold proper inks/colorants whose selecting and
depositing gives a new sense. All of them, united,
grant wide gamut of artists images, enabling new
IR Art access to artistry creation.

Figure 4. Light absorption in infrared spectrum
(original shirt with infrared hidden image stored
at editorial Board of TTEM publication)
3.2 IR Art painting reproduced on cotton
IR painting is a new developed art objective,
painting manifested in Z spectrum, implementing
knowledge about differential states of reflection
and absorption of chosen inks/paints, while double image is achieved.
Figure 3. Light absorption in visible spectrum

6
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Art painter Nada Žiljak created an abstract
picture (acrylic on canvas) with hidden drawing
recognized with Z camera in NIR spectrum [19].
Images are reproduced on cotton canvas. Figure 5
presents a visual image.

Figure 5. Graphic for V and IR spectrum (courtesy Art painter N. Žiljak)

Figure 7. Scanning at 650nm blockade

Figure 6. Scanning at 530nm blockade
Volume 11 / Number 1 / 2016
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Figure 8. Z image at 1000 nm (blockade scanning performed by INFRAREDTEAM)
Images 6, 7, and 8 are scanned with blockades
at 530, 650 and 1000 nm. At 530 nm yellow is
vanishing, and Z image starts appearing. At 650
nm there is no magenta to be seen, remains cyan
and black parts displaying Z image. At 1000 nm
remains only Z image, separated from the whole
reproduction. (animation can be observed at www.
infrared.hr, altogether with other pictures from
“Infrared painting” art painter Nada Žiljak, at
www.infrared.net) )

gle image following must be set: only one of a pair
is visible at daylight, and second is visible only at
IR light. In such development direction graphics
are set up, where one can be hidden inside another, where each can be separated only with selected
wavelength, respectively with Z camera.
The IRD idea is extended on double images
creation, hidden information, performing new Z
graphic wit cotton clothes designating. Infrared
method for mixing inks for digital printing on cotton, and silkscreen printing. At the same place artificial double images are made, carrying hidden
text, invisible image and new sort of camouflage
Z cloths made from cotton.
For each hue two stages are planned: first visible in daylight and not visible in IR light, and second visible in daylight and also in infrared light:
– in such a way it is possible to create
containing double information: one for
visible (V), and other for that can be
recognized only in infrared light (Z).
– these two visually independent but controlled
images can be photographs, sketches, texts,
in a variety of hues for V and monochrome
graphic for Z.
– phenomena of a print with two stages is a
new approach in information displaying,
and a novelty in visual communication.

Conclusions
Infraredesign is a new art technique on colored
cotton fabric with incorporated protection, that allows a new creative objective – IR painting, and
appearance of new IR painters and IR designers.
Such security techniques with IRD graphics are
transferred to cotton.
Several different goals in creating double image on cotton material are set, where for every sin8
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Abstract
This paper presents the results of testing hardness by Brinell method.
The measurement result is an estimate of the
value of the measured quantity and complete only
when it is accompanied by a statement of the uncertainty of these estimates. The uncertainty of the
measurement results reflects the lack of accurate
knowledge of the value of the measured quantity. The measurement result is the following corrections established system of action, due to the
uncertainty that comes from random effects and
corrections due to the imperfections of the results
of system operation only an estimate of the value
of the measured quantity. The measurement result after correction may be close to “real” value
and therefore the uncertainty of the measurements
should not declare the remaining unknown error.
Keywords: hardness, result of measurement,
stability
1. Introduction
Due to imperfections or limits the possibilities
of measuring instruments, incomplete definition
of measuring the size or its imperfect realization,
little known environmental influences on the process of measuring, disability examiners, as well as
for possible other unknown impact of any doubt
the validity of the results of any measurements.
Quantitative expressed doubts about the validity
of the measurement results represent the measurement uncertainty. Measurement uncertainty reflects the lack of exact knowledge of the value of
the measured quantity. Therefore, each test result,
which can be adjusted in terms of the established
systematic influences, is only of the value of the
measured quantity, and as such is incomplete if it
does not contain the uncertainty of customer.[1]
10

To measure the hardness of technical materials
developed numerous methods of hardness testing
(Brinell, Vickers, Rockwell ...). For engineering
practice it is very important that the hardness is
correlated with some other material properties, eg.
tensile strength of some steel and cast iron, with
resistance to abrasive wear, etc.
2. Test stability of material
Hardness testing is probably the most widespread and most versatile method of testing material, which enables quick, easy and simple to determine important mechanical properties- hardness on
a small sample practically without its destruction.
Hardness is the resistance of the test material to
penetrate into it much harder the second body. [2]
Brinell hardness (code: HB) is a resistance
which provides material penetrating balls of hard
material with a diameter D (mm), loaded by force
F (N). In the examined material is formed imprint
in the form of spherical calotte base diameter d
and depth h (Figure 1). This procedure tests the
hardness of the material proposed by the Swedish engineer Johan August Brinell 1900.Testing
must be run on a surface that is smooth, free of
oxide layer, foreign matter. The sample must be
processed so as to enable accurate measurement
of the diameter of the print. The preparation is carried out without changing the state of the surface
eg, changes of state due to hot or cold processing
should be minimal. The thickness of the sample
must be at least 8 times greater than the depth of
embedded ball calotte h. These restrictions are
necessary to the materials of different hardness
and on samples of different thickness obtain comparable results, because it can happen that the hollow balls barely visible or pellet completely break
the pattern. Visible deformation at the back of the
sample indicates that the sample was too thick. In
Volume 11 / Number 1 / 2016
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general, testing is carried out at ambient temperature, with boundaries 10 ° C to 35 ° C. The test
force must be chosen with a diameter impression d
whose value is between 0.24 D and 0.6 D. Sample
must be placed on a hard surface so that it cannot
happen to his move during the tests. [3]

of the indentation is performed in the following
manner: A screw is a rough main reticule shifted to
its feeding into the centre of the indentation then,
further moving a vertical crosshair, which is closest to the edge of the indentation, brought first to
the left, which touches the contour of the indentation. Micrometre screw B is finely shifted second
reticules (closest to the right contour impression)
so that touches the indentation in this way made
the reticule adjustment, and can be accessed reading indentation. Size impression is simple counting
notches between the contour impression, where attention should be paid and on the part of the graduation which is read at scale of micrometre. [5]
3. Measure of stability

Figure 1. Review of Brinell hardness testing [4]
Diameter of balls (indenter) and depends on the
thickness of the sample being tested. If the diameter of the print d less than 0.24 D means that the
applied force is too small, or if d> 0.6 D means
that the force was excessive.
Brinell hardness is obtained from the equation:
HBW = 0,102 ×

(

2F

πD 1 − 1 − d 2 / D 2
2

)

For measurement of the indentation can be used
various measuring means. Diameter indentation as
accurately measured by the projection screen and a
suitable optical system and the adjustment mechanism and moves the rock. Projection screen, equally divided vertical dividing lines, whose mutual
distance depends on the zoom lens. Measurement
Volume 11 / Number 1 / 2016

A measure of stability can be defined as a parameter associated with the measurement result
that characterizes the dispersion of values that
could reasonably be attributed to the measured
size. The term measure of stability is closely
linked to the accuracy of measurements. While the
stability of quantitative parameter measurements,
the accuracy of measurements used in qualitative terms, and generally describes the closeness
of agreement of the measurement results with the
“real” value of the measured quantity. Also, it is
necessary to distinguish between the expressions
of the error term stability. By definition, measurement error is a result of a measurement minus the
actual value of the measured quantity. A measure
of stability can be described as a measure of possible errors found.
The standard uncertainty is the uncertainty of
measurement expressed as a standard deviation.
The expanded uncertainty is the size that defines the interval around the measurement results
of which are expected to cover a large portion of
the distribution value measurements.
Coverage factor is a numerical factor used as a
multiplier of the combined standard uncertainty in
order to obtain the expanded uncertainty. [6]
3.1 Types of evaluation
The measurement result consists of estimates
of measured value and the uncertainty of this estimate, that is:
11
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y±U
where is:
y - evaluation of the measured quantity Y usually obtained as the mean of several repeated measurements,
U - expanded uncertainty
Measuring the size of Y or output size is functionally dependent on a large number of input
variables X1, X2....Xn
Y=f(X1, X2, … ,Xn)
Mentioned input sizes correspond marks whose
uncertainty can be determined by the type A or B
assessment. Type A evaluation is based on the statistics of repeated measurements and type B on an
assumed probability distribution.
The characteristics of Type A estimates are:
– Several
dependent
or
independent
measurements,
– Dissipation values obtained,
– Statistical method
On the basis of available statistical data, statistical analysis task (a set of techniques and methods of analysis of mass phenomena and events) is
reduced to obtain relevant information on the observed data, but with a predetermined probability
reliability of that information. So, statistical analysis obtained the necessary statistical information
and indicators are correct with a certain degree of
probability. The observed statistical data or original empirical data are those data that are obtained
as a result of the observations, i.e., observations
or measurements. In observation of a phenomenon manifested a series of data or values instead
of listing individual values, which are in principle
required more or less different, use the statistical
parameters (mean, variance, standard deviation).
Determination of the standard uncertainty of
type B is based on all available data on the possible variability of input parameters. These values
can be run from the following:
– Data obtained by previous measurements,
– Knowledge of the behaviour and
characteristics of the scale,
– Specifications of the manufacturer,
12

– Data obtained from previous calibration
certificate,
– Different reference data taken from the
manual.
Characteristics Type B estimates may be based
on scientific judgment by methods other than statistical. Evaluation of standard uncertainty of type
B uses the data of the previous measurement of
materials or instruments, the manufacturer’s specifications, the information given in the calibration
certificates, references in manuals and the like.
In the case that are known only limits within
which the value of an input size is, (eg. The permitted tolerances specified in the standard or other
specification), the standard uncertainty are determined by type B evaluation. If for any input size,
for example. X1 which is marked with R, defined
borders ± and then by type B evaluation, uncertainty assessment r size D:
u ms =

2x δ m s
d 2 3

where b is the interval between s and n + a divisor whose value depends on the type of distribution adopted. In the case of normal distribution
d = 2, d = 3 rectangular and triangular distribution in the case d = 6th that is, the type B standard
uncertainties will be calculated from the assumed
density function of allocation based on the degree
of probability that an event will occur. The probability is based on an assessment, without actual
observation, through experience based on the information available. [7]
4. Function density of probability
4.1 Normal distribution
A variety of results of psychological tests and
physical phenomena follow a normal distribution.
Although they are often the root causes of the phenomenon for which the distribution of the benefits
of an unknown, a normal distribution is used when
the result of shaping a lot of small effects. In addition, the normal distribution is probability distribution is very important in many areas.
Volume 11 / Number 1 / 2016
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Graph 1. The normal distribution
Anyone who has ever met with statistics, known
for the famous Gauss curve, a common model for
the variation. It talks about the nature of randomness, and represents a Gauss or normal distribution.
The point is that when things are changing, trying
to stay near point average, and is distributed around
the average over the smooth, bell-shaped curve.
Gauss or normal curve is has the shape of bells and
extends from -¥ to + -¥. The curve is a symmetrical shape. No null point, because never intersects
the x axis, but it is just approaching. The specificity
of the curve is that the 50% of the data for which
the curve is drawn on one side of the curve, while
the remaining 50% of the data on the other side. [8]
Equation of Gauss density function:
ϕ (x ) =

1
2π

Figure 4. Other probabilities for normal distribution [9]
4.2 Student’s t-distribution
He defined it as W.S.Gosset distribution of
variable t. It is derived from the distribution of
arithmetic means. For k> 30, the variable t is approximated by the variable. [8]

− x2
e 2

His name is also a function of the density of the
normal random variable and is used in probability.

Figure 2. Probability of below normal distribution [9]

n

n +1

Where Γ 2  , Γ 2  called the number of degrees of freedom.
Under the number of degrees of freedom of an
indicator corresponds to the number of independent reps minus parameter required for determining indicators. In the case of a student distribution
value factors to be taken from the table 1.
4.3 Rectangular distribution

Figure 3. The influence of the parameters μ, σ2
to form a normal distribution [9]
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The rectangular distribution is used to measure
the size of taking any value in the interval, when
it is assumed that the probability of obtaining any
value within this interval is equal [8]
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Table 1. Dependence coverage factor kp(t) the number of degrees of freedom f and the level of confidence p for t-distribution [1]
Number of degrees of
freedom
1
2
3
4
5
6

Confidence level, P (%)
68,27
1,84
1,32
1,20
1,14
1,11
1,09

90
6,31
2,92
2,35
2,13
2,02
1,94

95
12,71
4,30
3,18
2,78
2,57
2,45

95,45
13,97
4,53
3,31
2,87
2,65
2,52

99
63,66
9,92
5,84
4,60
4,03
3,71

99,73
235,80
19,21
9,22
6,62
5,51
4,90

Expanded uncertainty is determined by the
equation:
2

u 2 ( xi ) =

2

2

U = k ⋅ u E + uCRM + u

H

+ u 2 + u ms
x

2

The bias b a hardness testing machine (also
named error), which is derived from the difference
between:
– the mean value of the five indentations
during calibration of the hardness testing
machine, and
– the calibration value of the hardnessreference block,

a2
a
→ u ( xi ) =
3
3

5. Determination probability degree of
stability material at hardness testing
Hardness testing is done on a previously calibrated machine with known uncertainty. The uncertainty is stated in the certificate of calibration
of that machine. This uncertainty together with
the uncertainty of the mean value of n measurements performed on the tested material and other
uncertainties determine the expanded uncertainty
of hardness testing results.
For determination uncertainty of measurement
at hardness testing two procedures exist:
– Procedure without bias (method 1)
– Procedure with bias (method 2)
Method 1 (M1) is simplified method, which
can be used without considering the systematic
error of the hardness testing machine. In M1 the
error limit can be used to define the uncertainty
source uE. [3]

Can be implemented in different ways into the
determination of uncertainty.
Method 2 (M2) is method that gives smaller
uncertainty value. The error limit uE is not used in
calculation of the uncertainty, but all determined
hardness values have to be corrected by the b or
Ucorr has to be increased for b. [3]
U

2

corr

= k ⋅ uCRM + u

2
H

2

+ u 2 + u ms + u 2
x

b

where
uCRM -standard uncertainty of hardness of CRM
uH - standard uncertainty of hardness testing
machine when measuring CRM;
ums - standard uncertainty due to the resolution
of the hardness testing machine;
ux - standard uncertainty when measuring a test
piece;

Table 2. Value of coverage factor for confidence level [1]
Confidence level p (%)
Coverage factor k
14

68,27
1

90,00
1,645

95,00
1,960

95,45
2

99,00
2,576

99,73
3
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ub - standard uncertainty of the determination
of b;
uE - standard uncertainty according to the maximum permissible error
5.1 Standard uncertainty according to the
maximum permissible error - uE (M1)
This uncertainty at Brinell method is calculating by the equation:
uE =

u E,2r ⋅ x CRM
2,8

Where is uE,2r permissible error according to
standard, xCRM is mentioned in CRM certificate.
The factor 2,8 is derived from the determination of the standard uncertainty for a rectangular
distribution, based on experiments.[3]
5.2 Standard uncertainty of hardness of CRM
- uCRM (M1 and M2)
In the calibration certificate of used reference
block it is stated its hardness with corresponding
expanded uncertainty (UCRM). [3]
The standard uncertainty of the hardness reference block is calculated according to the following equation:
U CRM

uCRM =

2

5.3 Standard uncertainty of hardness testing
machine when measuring CRM - uH (M1
and M2)
For the determination of this standard uncertainty it is used 5 calibration measurements made
on the appropriate hardness reference block during calibration of the testing machine. The mean
value of these measurements (H) and standard deviation (sH) is calculated. [3]
Standard uncertainty of hardness testing machine when measuring CRM is determined by the
equation
u

H

=

t ⋅ sH

Volume 11 / Number 1 / 2016

n

Where
t -Student’s factor that for 5 measurements or 4
degrees of freedom and P=68,27 is 1,14
n - number of calibration measurements
sH - standard deviation
Mean value of the measurement on CRM (H)
and standard deviation (sH) is calculated according
to equations
n

∑ H
H=

i=1

i

n

(

1 n
∑ Hi − H
n − 1 i =1

sH =

)

2

5.4 Standard uncertainty when measuring a
test piece - ux (M1 and M2)
For the determination of this standard uncertainty it is used 5 measurements made on the appropriate test piece. The mean value of these measurements (x) and standard deviation (sx) is calculated. [3]
Standard uncertainty when measuring a test
piece is calculated according to equation
u =
x

t⋅s

x
n

Mean value and standard deviation of the testing
of a test piece is calculated according to equations
n

x=

∑ x
i

i =1

sx =

n

(

1 n
∑ xi − x
n − 1 i =1

)

2

5.5 Standard uncertainty due to the resolution
of the testing machine - ums (M1 and M2)
To determine this standard uncertainty it is necessary to know resolution of the testing machine
scale (dms). [3]
u ms =

2x δ m s
d 2 3
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d - mean diameter of the indentation diameters
d1 and d2
x - mean value of mesurements on testing material
5.6 Standard uncertainty of the b determination
- ub (M2)
Can be determined only after the second series
of measurements. [3]
ub =

b = H − x CRM

1 nm
∑b
nm i =1 i

b=

sb =

(

1 nm
∑ b −b
nm − 1 i =1 i

)

2

xCRM according to calibration certificate of CRM
For nm=2 t=1,84
5.7 Result of measurement (M1)

t ⋅ sb
nm

X=x±U

Deviation of hardness testing machine from
calibration value and standard deviation of the deviation b is calculated according to equations:

5.8 Result of the measurement with corrected
mean value - Xcorr (M2)

(

)

X corr = x + b ± U

corr

Table 3. Input data
Brinel
HBW 2,5/187,5
uE,2r
0,02
for f=4 P=68,27%
d (mm)
0,8212
UCRM = 2,38
Hi
345,8
347,9
347,0
345,9
346,8
345,7
347,0
347,1
345,7
347,0
H1
H2
346,5
346,7
sH1
sH2
0,65
0,91

dms
(mm)

XCRM = 346,7

0,01

t=1,14

n=5

t=1,84
xi

for nm=2

x
sx

185,0
180,0
182,0
183,0
185,0
183,0
2,12

b1
b2
b
sb

b1 and b2
-0,2
0,0
-0,1
0,14

SOURCES OF UNCERTAINTY
Symbol of
Type of
Probability
Value
uncertainty
assesment distribution
Ucrm
±2,38 HBW
B
normal
xCRM 346,7
Xsr
183,0
ux
±1,08 HBW
A
normal
ums
B
rectangular
uH
A
normal
ub
A
normal
uE
A
rectangular
U
A
normal
k=2
Ucorr
A
normal

Symbol Value

Divisor

u (xi)

2
1
1
1
1
1
1
1

±1,19 HBW
±1,08 HBW
±1,29 HBW
±0,46 HBW
±0,18 HBW
±2,48 HBW
±6,50 HBW
±4,24 HBW

RESULTS OF MEASUREMENT
Result of measurement (M1)-X
Result of the measurement with corrected mean value - Xcorr (M2)
Result of the measurement with corrected uncertainty - Xucorr (M2)
16

Degrees of
freedom
¥
¥
¥
¥
¥
¥
¥
¥

X=183,0±6,5 HBW
Xcorr=182,9±4,2 HBW
Xucorr=183,0±4,3
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5.9 Result of the measurement with corrected
uncertainty - Xucorr (M2)

(

X ucorr = x ± U

corr

±b

)

6. Practical part
This paper used data obtained by measuring
the hardness of the material test methods Brinell
(HBW 2.5/ 187.5).
Testing was performed on Brinell hardness
testing method.
The device has been tested on hardness reference block (CRM) which is hardness 346.7 HBW
2.5 /187.5
7. Conclusion
Quantifying doubt how well the test result represents the value of measuring size is essentially
objective assessment of the uncertainty of measurement used to determine the value of the interval within which will be located ‘’real’’ measured
value with the given level of confidence. Based on
the data used in this study and budget uncertainty
in testing hardness by Brinell method can be concluded that the expanded measurement uncertainty
obtained by Method 1 greatest impact has standard
uncertainty in accordance with a maximum permissible error -uE, and the expanded measurement uncertainty obtained by Method 2 most influence of
the standard uncertainty of the resolution- ums.

7. Gauber W. The Estimation of Uncertainties in Hardness Measurements, SM&T, 2000.
8. Blažević M. Opšta statistika - knjiga druga, Beograd,
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9. Serdar V. Udžbenik statistike, Zagreb, 1966.
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Abstract
This paper addresses the issue of ConceiveDesign-Implement-Operate (CDIO) concept on
the course of Mechatronic Engineering program.
Three strategies such as practicality association,
technicality association and knowledge association are proposed in accordance with the CDIO
framework with the aim of establishing students’
critical thinking and learning ability. It is seen
that teaching ideology combined with the CDIO
framework is not only innovative but also effective in engineering education.
Key words: Mechatronic course; teaching; engineering education; strategic teaching.
1. Introduction
The Conceive - Design - Implement - Operate (CDIO) scheme is an initiative method, which
stands for innovative educational teaching in engineering that cultivates the next generation of prominent engineers. The framework of scheme provides
students with advanced education that emphasizes
the engineering fundamentals in the context of conceiving, designing, implementing and operating the
real-world systems and industries. In recent years,
the CDIO has been adopted as a framework of curricular planning and outcome-based assessment in
university-level education.
It is recognized that an excellent engineering
education should involve both the activity of fruitful teaching knowledge and principle of theories
that related to the professional practice of engineering technology. It also includes a complete
package of initial education for becoming an engineer and followed by advanced education as
18

well as specializations for students in next phase.
Engineering education is typically accompanied
by additional examinations, supervision, teaching
and training which served as the requirements for
a professional engineering license [1]. On the other hand, a proper engineering training is acquired
over a long period and typically provided in a variety of institutions that educators from all parts
of this spectrum can learn and practice through
curriculum today. In recent years, strategic-learning combined with CDIO scheme in engineering
education is gaining popularity within the variety of disciplinary focuses within the engineering education including mechanical engineering,
construction science, computer science, electrical
engineering, and other related forms of education.
The CDIO scheme has found to be implemented
in a diverse range of institutions ranging from research-led internationally acclaimed universities to
local colleges dedicated to providing students with
their initial grounding in engineering. Its syllabus
consists of four parts: (1) technical knowledge and
reasoning; (2) personal and professional skills; (3)
Interpersonal skills; (4) Operating skills. A great
deal of research on the radical developments of
engineering teaching has been carried out in a sustained way which asserts that a good teaching can
increase engineering students’ interest not only in
learning technical knowledge but also help form
positive attitudes towards learning [2]. In addition,
some documents have even called for reforms in
science education and advocated for teachers to incorporate inquiry-based teaching practice in their
course curriculums [3].
Strategic teaching with CDIO scheme is an
approach that is designed to solving academic
Volume 11 / Number 1 / 2016
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problem in class discussion with various means
involving the inquiry activities, reflecting and
experiments based on text books. Teaching combined with CDIO activities refers to the process
of guiding and searching information for solutions of problem, understanding the theory and
its concepts behind the knowledge, questioninganswering process that leads to the investigation
of correlated results. It is aimed to help students
develop the scientific consciousness, ability of independent study and critical thinking through the
inter-personalized learning process. With the help
of proper CDIO scheme as guidance, students
will not only enjoy the learning in the class but
also practicing in science and technology. In other
words, it means that students will be easily motivated and inspired in due course of CDIO strategic teaching and therefore begin to understand the
spirit of scientific learning for the problem-solving
method through class discussion.
Strategic-based teaching combined with CDIO
scheme can be characterized as a special kind
of constructivism pedagogy which has received
much attention in science education. It is not only
noted for its effectiveness on improving students’
learning efficiencies but also innovative thinking
during the process. In particular, our proposal of
CDIO strategic teaching can play an important
role in solving problems through the learning process and applies to a wide range of interdisciplinary programs including science, social science,
history, geophysics and biology [4]. In this paper,
we propose three kinds of strategic teaching methods that applied on a core course in Mechatronic
Engineering module, namely the ‘Mechatronic
Transmission Control’ (MTC) and evaluate student’s progress in learning skills, active engagement and academic performance based on CDIO
project. We note that some of the constructivist
teachings for undergraduate courses such as “University Physics” and “History” have been performed in [4], [5]. In addition, the graduate course
of “modeling and parameter estimation” based on
constructivist teaching was discussed in [6] where
more focus was given on problems solving activities instead of providing a systematic approach on
the strategy of inquiry initiations. As far as we
know, strategic-based teaching with CDIO is a
novel and important pedagogical teaching method
Volume 11 / Number 1 / 2016

that involves the supporting of students in learning
questions and teaching of problem-solving skills
on their own means. However, it is noted that so
far none of the similar courses have been introduced in engineering education.
In CDIO strategic-teaching framework, it is
necessary to lead students to learn by using the
collected data as evidence and answering the
questions. Teaching through strategic plans not
only can improve engineering literacy but also
gain significant potential to understanding the engineering subject.
In recent years, engineering education in a rapidly changing world has focused on the underlying scientific and technical contents. Therefore we
reckoned that the CDIO strategy-based teaching
will become important in engineering education
for a number of reasons; (1) engineering concepts
can be transformed to contexts with conceptual
theory in modern technology; (2) engineering
conceptual theory can be explored, developed,
learned through experimenting; (3) people can improve their lives through different aspects of modern technical and technology. However, research
about novel strategic-based teaching and learning
in engineering is so scarce that not so many effective teaching methods about engineering courses
are broadly proposed. Therefore the significance
of using the CDIO-based strategic teaching method in engineering course can contribute valuable
results in the effort of education.
2. Strategic teaching and methodology
In this section, we emphasize the importance
of the design of the practical application course in
engineering, in particular, it is important to focus
on the strategy of the teaching goal, the guiding
tutorial and academic effectiveness for the course.
The engineering course is introduced based on the
CDIO scheme and strategic-oriented teaching with
the aim of introducing the positive learning attitude
and conceptual understanding in the subject for students. The course is chosen as a teaching subject
because of its characteristics in the application and
practicality in modern engineering.
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2.1 Practicality-associated strategy
For the design of the practical application
course in engineering disciplinary, it is important
to emphasize the strategies of the teaching goal,
the guiding thought and the long-term effectiveness for the course. The engineering course is introduced based on the strategic-inquiry teaching
with the aim of indicating a positive trend between
the practicing and learning for teachers and students and the conceptual literacy understanding
for the subject.
In this strategy, the course is taught in a sequence of levels that are compatible with the experiments in mechatronic engineering. Our purpose is to increase students’ engagement in class
and inquiry activities during the open discussion.
For example, we start with the introduction of AC/
DC motors and other different types of relay and
apparatus. With CDIO framework, students are
guided to comprehend the structural functions and
principle of working conditions for various kinds
of applications in the class. The innovation thinking ideas about the product design in terms of the
motor or relays will also be emphasized in accordance with CDIO scheme, conceiving and designing. Inquiry activities will be carried out to trigger
students’ learning spirits and interests in acquiring
relevant knowledge through proper guiding technique. Some important experiments will also be
carried out based on teacher’s instructions through
the textbook. Research skills as well as ideas from
the perspective of engineering application will be
introduced at this stage. As such, teacher will help
with guiding students to the study of functions of
low-voltage AC motor, contactor and relay, their
operation principles and structural compositions
to help build up the comprehensive concept of
practical design of the product. With careful planning in the lecture, students will easily understand
the experimenting process and increase their interests during the learning process. In other words,
the practicality of motor and product functioningoriented learning strategy is mainly applied to
help students develop general framework of industrial product design around the application of
high-tech apparatus. Taking the circuit as an example, course teacher will help students learn the
basic functions based on the analysis of circuits
20

with low-voltage apparatus and other engineering
applications such as machine tooling and motion
control in order to comprehend the functions of
apparatus in experimenting so that practical use
of the motor will be easily learnt. In addition,
teacher will help students to learn the basic jogging control methods for motor in accordance
with the experimenting in implementing and operating scheme. In this way, the practical usage of
motor and its related electrical circuit design will
be can be reckoned as a result of practicality association strategy in product development.
Based on the practicality association of apparatus, students are asked to analyze different types
of apparatus from the perspective of electrical
requirements in the main circuit design of motors. For instance, the control circuit characteristics regarding the low current circuit will also be
brought up in class. The next phase of the strategy
is to help explore the practical function of motors
through switches such as knife switch, button,
contactor, and fuse. We notice that in the CDIObased strategy, it is important to highlight the features of switches including the characteristics of
double-pole or single-throw situated in open and
closed positions. Electrical currents flow through
switches will change the position of the mechanical structure and sometimes the metal enclosure
can only be opened by switching off the power.
Therefore, students are expected to comprehend
the fact that switches (such as contactors or relays)
are in close connection with motors in modern applications and also automatic switches such as
circuit breakers are widely used. Moreover, from
the study of motors to switches, the circuits in
low voltages with frequencies of 50Hz and 60Hz
is also an important practical-based connection
learning in the teaching and hence plays an important role in general electric control system.
2.2 Technicality-associated strategy
In te strategy of technicality association, students are guided to learn the technology development in electrical control systems, i.e., the change
from the traditional relay control circuits to microprocessor-based programmable logic controller
(PLC) system, in an endeavor to understand the improvement of electronics and engineering technolVolume 11 / Number 1 / 2016
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ogy in modern industry. In this case, teachers will
emphasize the major development and evolution
of electric circuits in relation to motors and PLC
systems so as to make a full understanding of the
development of technological engineering and applications. In addition, teacher will also explain to
students the change and substitute of relay control
system for motors using PLC control system and
guide students the understanding of technological
development and revolution in computer science.
The core of the strategy is carried out by rephrasing examples from PLC systems and attention is paid on the characteristics in manufacturing customizations. In recent developments, the
demand of flexible design for control system to
meet the customer’s needs has become popular
and essential in the engineering applications. At
this stage, students are guided to learn the technical advantage and disadvantage in control circuits
and seek to possible solutions to improve the high
flexibility and wide applications. In other words,
the electric control circuits that can be implemented with extra specified functions will be emphasized. Such technical-oriented study has played an
important role in the modified relay control circuits because of their safety, reliability and costsaving feature. Students are guided to learn that
that software and hardware are improving because
of different requirements of technical purposes.
In the CDIO-based learning process, students
are able to learn the progress of technology development from the perspectives of practical and
technical functions of apparatuses and get into the
research study of creative design of other high-tech
appliances. For instance, by learning the switching
of low-voltage apparatus in relay circuits, students
will understand the situation is in fact in consistent with the closed and open symbols of “1” and
“0” bits respectively. In other words, there exists
a one-to-one correspondence between the relay
control system and PLC programmable system.
Hence the technicality-based strategy will easily guide students to distinguish the difference
of working principle of conventional electrical
system and computer logic system. The strategy
will help students comprehend PLC system in
digital computing apparatus and general industrial
products in micro-processed gadgets. As a result,
students will be able to fully understand why it is
Volume 11 / Number 1 / 2016

necessary to replace the conventional relay control
circuit in some degree and the traditional switches
on motors may need to be modified in some extent. Through class discussion, students will get a
whole picture of the development between existing and newly developing technologies instead of
looking at the problems separately.
The strategy starts with the study of the conventional relay controller on motors and equivalent
technical functions on PLC system. It definitely
gives some fundamental thoughts on strengthening the technical engineering and ability of thinking for innovation which is also a main subject of
the CDIO scheme. On the other hand, it not only
successfully engages students into the study of
technology developments of engineering problem but also improve students’ practicality ability,
engineering specialty and design competence in
due course. In class discussions, the strategy has
encouraged and attracted students to participate
in the experimenting of motors, relay system and
PLC control system which has achieved good effects on fostering students’ practicality, ability and
creativity on the subject of study. Understanding
the development and technicality of product will
pave the way for cultivating the innovative spirit
and practical working capability in engineering.
2.3 Knowledge-associated strategy
The knowledge about the subject is given initially by teachers including the industrial correlated technology and supplies of sources in engineering under the CDIO strategic-based scheme.
The key point of the strategy is help students to
reach a better aim of the course study by making
use of the advantage of knowledge correlation in
engineering subject more efficiently. Therefore
students will get to see the knowledge-based association learning is a good tool of comprehending the practical and technical know-how during
the development of the industrial technology and
establish their own unique knowledge system on
the Mechatronic course.
Taking the example of the working conditions for
both the DC and AC motors, knowledge-associated
learning will involve the relevance and functions
to activate the electric devices. Furthermore, DC
machine can be used as a producer of easy-speed
21
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and torque-adjusting regulation compared to the AC
machine, which is an advantage of motor function.
The strategy guides students to learn both the electric motors of AC and DC and other separated parts
of motion, e.g., the moving part and stationary part.
Knowledge associates the moving part of the rotor
as to turning the shaft and delivering the mechanical
power. The stationary part of the motor is associated
with the stator, which usually has either windings
or permanent magnets. The core of the knowledge
is to help students build up the knowledge system
for the rotor and stator and other related functions.
In the strategy, it is important to guide students to
inquire the basic working principles of motors and
machines and its applications. It is also necessary to
ensure that the teaching materials should be interesting and knowledgeable to help students promote
their learning attitudes in relation to apparatus.
Knowledge-associated strategy not only helps
to explore the electric motors in accordance with
its performance but also expands their correlation to other similar apparatuses. For example,
teachers will further give explanation as to how
the electrical energy is converted to mechanical
energy to drive the machine in which the electric
motor is not only an electrical device that creates
mechanical motions for the machinery but also is
a special device to converts the electrical energy
into the mechanical energy, which is a key point of
the strategy adopted here. Further questions will
be raised to help students learn different types of
associated energies that can drive the machinery
such as wind and solar powers and those can be
transformed to the mechanical energy with similar
efficiency as the motor do for the machine. The
strategy is devoted to stimulating students’ learning interests and ability to extending their knowledge system with motivation.
By studying the working conditions and principles of electric motors, this strategy will help students comprehend the fact that it is necessary for
the magnetic energy to be activated and converted
to mechanical energy so as to generate the torque
to drive the machinery. The pivotal factors are important to lead students to understand the working
motors through energy conversions. Knowledge
correlates and makes connection with the fact that
external power carries electric currents activating
the shaft inside the machine with internal magnetic
22

field (energy) and serves as a key role in the study
of energy conversion of electromagnetic torque to
mechanical energy as a result of rotating the shaft
in the motor. Similarly, the AC motors based on the
same strategic plan will share similar features and
results as to the DC motors. This is an important
strategy of functioning-oriented and knowledgecorrelated learning method in engineering.
Therefore three pivotal factors of conversion
of energies (electrical, mechanical and magnetic)
for motors are introduced in this strategy to help
emphasize the importance of relevant knowledge.
This strategy starts with addressing the correlation
an similarities as well as difference between the
DC and AC motors based on the conceiving and
designing scheme. Moreover, other comparative
studies are introduced to conduct in the classroom
regarding the teaching and practicing for the subjects, i.e., in the MTC course, teachers will include
(1) the study of power sources for both motors--direct current and alternating current; (2) the study of
structure of internal mechanism of magnetic field,
including stationary and rotating magnetic field.
This strategy emphasizes the study of mechanical energies of electric motors and points out that
it must be the same as the output of mechanical
energy in the form of the linear or rotary force so
that the electromagnetic torque generated through
electric currents and magnetic field must be identical. Then the knowledge leads to the key point
of exploring two types of motors through the
functioning and demand of mechanical energies.
Such strategic plans will easily help students get
to know some important mechanical and speed
regulation characteristics of motors as well as inspiring students to learn the practical functions of
the subject. By realizing various types of motors
in function, strategy kicks in the initiative to seek
any feasible solutions by themselves in technical
and engineering applications.
In summary, the strategy of knowledge-associated teaching is necessary and essential to help
students gain the foresight of relevant knowledge
through the comparative studies of the electrical
apparatus. It will easily achieve the learning goal
in a short period of lecture hours. It also encourages students to have more time to get involved in
the experimenting with their own ideas because
through experimenting, students are able to distinVolume 11 / Number 1 / 2016
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guish the difference in accordance with the working
principles and structural design between DC and
AC motors. The strategy results in effective learning performance by teaching students the technical
know-how of important knowledge system.
3. Conclusion and discussions
In the teaching process, students are able to follow the course contexts with interest and extend
it to other related fields of technology from the
perspective of practical functions of apparatuses.
They manage to obtain the learning of creativity
as well as design of the high-tech appliances. For
instance, on the study of low-voltage apparatus
in relay circuit, it is known that the on-and-off
represents two kinds of status in closed and open
contact on switches, and they are alternatively
representing the symbols of “1” and “0” in digital computer bits, which is the main subject that
the microprocessor-based control system. Therefore by exploring the core functions between the
usual electrical control system and PLC system,
students learn quickly about the new developing
techniques in engineering. Intellectually, students
learn that there is a one-to-one correspondence
between the conventional relays in electrical control circuit and PLC programmable memory bits.
Through class teaching, students not only can
learn the modern control theory that is similar to
traditional relay circuit but also realize the working principles of modern logic circuit and system.
The goal of the three proposed strategies for
inquiry is to inspire the students’ enthusiasm to
challenge the new technique based on the nature
of engineering and technology development, enhancing students’ self-learning ability and building their own technical knowledge system. The
use of three strategies will be relying on each
so that every separate strategy will incorporate
some unique perspective from others in the CDIO
scheme teaching. In particular, the first strategy
is aimed to shape students’ design ability in engineering subject. It can be used on almost all kinds
of teaching methods in the lectures related to the
engineering applications. The third stage is to
stress the importance of technology development
to help students reflect with critical thinking and
producing innovative idea during the course of
Volume 11 / Number 1 / 2016

technology evolutionary process. The knowledgeassociated teaching method will focus on the practical functions of different types of technologies
and help students comprehend the possibility and
feasibility of engineering solutions in any forms of
technical problems.
Based on combining three strategies (practicality-associated, technicality-associated and
knowledge-associated), we can produce different
kinds of characteristics of knowledge points to
get students involved in creative thinking, logical
inference and systematic analysis in the teaching
process. The effectiveness of three CDIO-based
strategies has been addressed with the practice in
the classroom and experimenting procedures for
students in electromechanical engineering. The
students’ attendance has been taken up to an average of 90% and most students were showing their
willingness to participate in the class discussions
as well as share their opinions on the issues raised
by teachers. Students follow the guidance and instruction with interests and show an active participation in the experiment of the course. The reports
submitted in accordance with CDIO project is satisfactory in which students showed a good sense
of creative thinking and learning ability in engineering. The syllabus for MTC course is shown
in Table 1 where the strategy-based teachings are
highlighted. The aim is to make the students to
understand the concepts, design, construction and
properties of mechatronic engineering elements
and machines. Figure 1 shows the mapping structure of personal skills in Mechatronic transmission
control and Figure 2 illustrates the suggested curriculum structure incorporating the CDIO-based
framework and strategy-led teaching for Mechatronic Engineering module. Table 2 lists the twostage program and capability outline of CDIO
scheme for students in MTC course and evaluation of quality in the development of engineering. Here the integrated learning are emphasized
including team work and communication, system
design and manufacturing, system experimenting and analysis. It is designed to help student
improve the learning outcomes from the need to
learning engineering.
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Figure 1. Mapping structure for personal skills
in MTC course

In Table 3, the CDIO-based scheme designed for
Mechatronic engineering course is demonstrated.
We note that the course is in introductory level that
provides the framework for engineering practice in
product and system building, and introduces essential personal and interpersonal skills. Our teaching
will be focus on actions that enhance students’ competence in providing integrated learning experiences, in using active experiential learning methods,
and in assessing student learning.
All the strategies with CDIO scheme are applied on the MTC course of Shantou University
(MTC0365) in 2015 under the supervision of executive committee of CDIO project in the university and attendance rates as well as participation are
all shown to be very successful. The experimenting class in lecture room has brought to greater

Figure 2. Suggested curriculum structure for Mechatronic Engineering module
Table 1. MTC course syllabus
Strategic-based CDIO scheme Mechatronic Transmission
Control Syllabus
1. Electrical control in Mechatronic system
2. Circuit design & apparatus
3. Control System Engineering component
4. Electronic Power control-- DC and AC motors.
5. Transmission Control system
6. Microcontroller & programmable logic controller
7. Experiment Lab
8. Mathematical model & control function
9. Adaptive control and PLC
24

Strategy I
x

x
x
x

Strategy II

Stragegy III

x
x
x
x
x
x
x
x
x

x
x
x
x

x
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Table 2. Two-stage program and capability outline of CDIO scheme for MTC course
Order

Topic

1

Technical
knowledge &
reasoning ability

1st stage program
Fundamental knowledge
Core knowledge
Advanced knowledge
Deductive powers &
problem-solving ability

Experimenting control
system

2

Learning
Personalized
professional skills

Systematic thinking

Professional moral

Team work spirits

3

Working skills &
spirit
Communications

Foreign language &
terminology

Volume 11 / Number 1 / 2016

2nd stage program
Control system
Mechanical system property, circuit design, apparatus
Transmission, control, operation principles
Recognition of control system and problem expression
Modeling system
Quantitative analysis on control system
Other factors in control apparatus
Solutions & suggestions for control system
Hypothesis establishment
Referencing & studies
Operating in lab work
Verifying the results
Time & resources managing
Criterion of intrinsic & internal system
Class participation
Weighing the pros & cons
Active engagement
Thirst for knowledge
Analytical thinking
Inferential ability
Innovative thinking
Integrated thinking
Critical thinking
Self-reflecting
Integrity & responsibility
Study attitude
Engineering career planning
Current trend in Engineering development
Team mates
Responsibility for team
Cooperation
leadership
honor
Technical knowledge
Assignment
Presentation
Essay
Electronic & multi-media
Diagram, chart
Oral expression
English
Other European language
Others- Asian language
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Table 3. CDIO scheme for MTC course
Topic

Primary goal
External
engineering
environment

Technology
environment

System
functioning
CDIO scheme on MTC
System design

Implementing

Operating

Teaching
Realize responsibility of control engineer
Realize influence on control engineering
Realize engineering rubrics & norm
Realize advancement in control engineering
Realize current focus and values in Engineering
Realize global development in control engineering
Understand different business cultures
Understand strategy, goal and scheme in control engineering
Understand technical controller business
Understand team culture in control engineering
Establishing control system & goal
Functioning & definition
System Modeling
Managing project
Process design
Engineering procedure modification
Referencing ability
Control system & design
Cross-interdisciplinary model design
Designing & manufacturing process
Hardware manufacture process
Software knowledge
Operating hardware & software
Testing, verifying control engineering system
Procedure management
Lab operating & designing
System training & optimization
System life cycle
Lab management

attention and acceptance as a result of the course
in Mechatronic engineering. However, we are always looking forward to optimism if we understand that this issue we are dealing with is an intrinsic part of engineering teaching. We hope that
our efforts will help mark a visible progress toward effectiveness of engineering teaching where
educators can adopt their own suitable strategy as
they see it fit. We are grateful to have been able
to contribute our work to engineering teaching in
the university-level undergraduate course at this
opportunity. The proposed strategies encourage
students to have more time to conduct experimenting class with own ideas and demonstrate the very
nature of distinguishing the differences in conventional and modern technology.
26
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Abstract
“Cloudy” technologies – the integral part of information industry and their role in the future will
only increase. And though not all mechanisms of
their interaction are finally described, this direction promptly develops according to real needs.
Despite the existing shortcomings, “cloudy” computation solve objectives more quickly and more
well in case of smaller expenses.
Combining of different computers in local
“clouds” is rather perspective direction. Today this
technology has all possible for occupation of the
considerable niche in the sphere of information
technologies.
In this article the problem of user’s resources
balancing, which are located on different servers,
making a certain set of services available of the
user is considered. The main algorithms of resources balancing are considered and the assessment of their efficiency is executed.
Keywords: resources balancing methods, user
web-resources
1. Introduction
“Cloudy” technologies – the integral part of information industry and their role in the future will
only increase. And though not all mechanisms of
their interaction are finally described, this direction promptly develops according to real needs.
Despite the existing shortcomings, “cloudy” computation solves objectives more quickly and better
in case of smaller expenses.
Combining of different computers in local
“clouds” is rather perspective direction. Today this
technology has all possible for occupation of the
considerable niche in the sphere of information
technologies.
Resources balancing problems are especially
actual now as every day the number of the servers
28

providing to users various resources increases. For
the most effective interaction of the user and the
provided resources it is necessary to define what
services are the most suitable for different tasks.
2. Statement of the problem
Now the information volume constantly increases, information has different forms or representation. Each person faces day by day and learns
more and more information.
The existing today technologies provide to each
person access to this or that information therefore
it is necessary to balance resources so that each
user got the having access to resources all volume
of information with as it is possible smaller temporary delays.
3. Algorithms of balancing of resources
At present there is a set of information resources balancing algorithms and therefore in case of a
choice of specific algorithm, it is necessary to rely
on specifics of a certain project, and also on the
purposes which are required to be reached.
Among the purposes for which achievement
balancing is used, it is necessary to select the following:
– justice: it is necessary to guarantee that
system resources were selected for processing
of each request and not to allow origin of
situations when one request is processed, and
all remaining wait for their turn;
– efficiency: all servers which process
requests, shall be occupied for 100%; it is
desirable not to allow situations when one
of servers stands idle waiting for requests
for processing (we will at once make
a reservation that in real practice these
objective is not always achieved);
Volume 11 / Number 1 / 2016
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– abbreviation of request runtime: it is
necessary to provide minimum time
between the beginning of request processing
(or its setting in queue on processing) and its
completions;
– abbreviation of response time: it is necessary
to minimize time of a user request reply.
Also it would be desirable that these balancing
algorithms possessed the following properties:
– predictability: it is necessary to understand
accurately, in what situations and in case of
what loadings the algorithm will be effective
for the objectives solution;
– uniform loading of system resources of;
– rescaling: the algorithm shall save working
capacity in case of increase in loading.

Figure 2. Graphical representation algorithm of
Equally Spread Current Execution
Throttled Load Balancing Algorithm (TLB)
In this algorithm, the problem of balancing is
considered as queue of tasks which have priorities
[2]. User’s queries can be prioritized, by the size,
length and many other parameters, depending on
an objective. The priority is higher, the query is
processed earlier [1].

Proceeding from above-mentioned requirements, and also taking the frequency of use of algorithms in attention some of them were considered.
Algorithm Round Robin (RR)
This algorithm distributes inquiries of users on
a circular cycle. I.e. the first query is transferred
to the first server, following the second and so on.
As soon as the query is transferred to the last server, the subsequent query is transferred to the first
server and so on [1].

Figure 1. Graphical representation of algorithm
of Round Robin
Equally Spread Current Execution Algorithm (ESCE)
In this algorithm the problem of balancing, is
considered as queue of tasks which are transferred
to different virtual computers. The balancer looks
through queue for each virtual computer. Also the
balancer stores the list of objectives on each virtual computer that helps to define, what virtual
computers are free [1].
Volume 11 / Number 1 / 2016

Figure 3. Graphical representation algorithm of
Throttled Load Balancing
For determination of algorithms efficiency on
time of a server’s response, it is necessary to calculate the general time of user resources processing [3]. For this purpose it is necessary to create
some files, and to calculate time of files processing with use of algorithms and without algorithms.
We will use 3 cloudy servers: Yandex.Disk, MediaFire, DropBox.
Without use of algorithms
In this case each file will be transferred to three
servers.
As servers the cloud servers were selected. It is
very simple to explain this fact. Now cloud technologies have special popularity. Cloud technologies - services which give opportunity to use the
potential of other resources, such as a disk space,
memory, computational capabilities and many
other things. The Internet is one of the most striking examples. It is one big cloud. Recently, the
principle of information creation on the Internet
29

technics technologies education management

became a basis for creation of more small-sized
cloudy services. The main purpose of any cloudy
service is to provide clients services in storage and
processing of different data. I.e. the cloudy data
store — is some kind of virtual information medium which stores and processes data on numerous
servers speckled in a World Wide Web. Presently
such storages gained a big distribution, and today
their quantity exceeded some hundreds. The most
popular servers were selected for testing.
Today Dropbox is, perhaps, the indisputable
leader among cloudy storages and supports needs of
multimillion audience of users. Most likely this fact
can be explained that Dropbox stood at the origins
of the virtual space to user’s provision, and for the
first time it realized the idea of the cloudy data store.
Its work is constructed by creation on a cloud
server the virtual folder where all information
which you load in the Dropbox folder on the PC
is stored. It is possible to get access to the virtual
folder through a browser web page or by means of
specially installed program on the device which
has Internet connection (the computer, a pad, the
smart phone and phone).
The advantage of Dropbox is that the majority of programs are able to work with it, using a
method of data synchronization. A big advantage
is that fact that the history of all changes is stored
on the Dropbox servers.
Yandex.Disk - the free cloudy service from
Yandex which allows users to store their data on
servers in a cloud and to transfer data to other users through the Internet. Its work is constructed on
synchronization of data between different devices.
Service of Yandex.Disk can work not only at the
computer, but also at the mobile phone with any
operating system. Therefore it isn’t important,

whether you use Android, iOS or you prefer Windows – it is possible to store files in a cloud from
any device and on any platform.
In fact MediaFire is more modern version of
DropBox. All necessary attributes of the normal
cloudy data store are present in this service. Mediafire.com supports loading different formats,
and each file or folder can be hidden, or, on the
contrary, made generally available. Such privacy
settings allow sharing the files with friends and
other Internet users easily. All loaded files in the
web version of service can be filtered by using the
relevant function that only content interesting you
was displayed on the page. Values of operating
time for servers Yandex.Disk, MediaFire, DropBox are presented in table 1, on selection of nine
files without use of any algorithm [4]. In figure 4
the histogram for data from table 1 is submitted.

Figure 4. Basic data, without use of algorithms
In RR algorithm there is the table of servers
by which the sequence of a file transfer to cloudy
servers is determined [5].
There is N – the number of files which need to
be sent to the server, and m – the number of servers which have to accept files. Each from N files is
equals on the properties and each of m servers also

Table 1. Basic data
File
1.html
10.doc
100.doc
11.doc
12.txt
13.txt
14.txt
15.doc
16.txt
30

Time for YandexDisk
2,140465021
2,460971832
1,136919975
1,483475924
1,017494202
1,096071005
1,039769888
1,843998909
1,133949995

Time for MediaFire
5,111413002
8,679579973
5,333097219
5,229697943
3,808369875
3,783949137
3,80785799
5,703485012
3,678789854

Time for DropBox
1,505884886
4,442924976
1,820110083
1,876884937
1,394765139
1,420444012
1,273787022
2,037261963
1,433843851
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have an equal priority [6]. Then the first file (query)
will go on the first server, the second on second and
so on. At achievement of the last N server, then the
following file will go on the first server and so on.
Thus transfer happens on a circular cycle.
Values of operating time for servers Yandex.
Disk, MediaFire, DropBox are presented in table
2, on selection of nine files with use of algorithm
of Round Robin.
In figure 5 dependences of time of a file transfer for number of files are displayed.

In figure 6 dependences of time of processing
of the file by the server from number of files are
presented to queues.

Figure 6. Dependence of time for number of files

Figure 5. Dependence of time for number of files
In ESCE algorithm there is the table of servers
and queues which determine a sequence of a file
transfer to cloudy servers is determined by them
[7]. In this algorithm there is m – servers, with
Qm queues. Each file is distributed in such a way
that each queue of Qm is checked for the size [3].
Thus, the first processes the server m, at which in
queue the greatest number of files. In the beginning from queue the first file in it is taken, sent for
the server, the following request is added to that
queue, in which least of all files.
Values of operating time for servers Yandex.Disk,
MediaFire, DropBox are presented in table 3, on selection of nine files with use of algorithm of ESCE.

In TLB algorithm there is a table of servers and
queues, thus there are priorities on sending files for
cloudy servers. In this algorithm there is m – servers,
with Qm queues. Each queue has priorities. Priorities are exposed by the files sizes [8]. The queue with
the smallest priority is considered, that in which files
less than 12 bytes, with an average priority in which
files are in range of 12 <file size<150 bytes and
with the greatest priority over 150 bytes are stored
thus files processed first for reduction of operating
time distribution further on a priority. Values of operating time for servers Yandex.Disk, MediaFire,
DropBox are presented in table 4, on selection of
nine files with use of algorithm of TLB.
In figure 7 dependences of time of processing
of the file by the server from number of files are
presented to queues.
During calculation of measurements the general time of processing was determined by servers
of files of the user which are presented in figure 8
and in table 5.

Table 2. Basic data
File
1.html
11.doc
14.txt

Time for YandexDisk
0,736094952
1,182497025
1,355260849

File
10.doc
12.txt
15.doc

Time for MediaFire
5,559982061
5,075534105
4,171220064

File
100.doc
13.txt
16.txt

Time for DropBox
5,112015963
1,640244007
1,926867008

File
10.doc
12.txt
15.doc

Time for MediaFire
5,08779788
5,208521128
6,812680006

File
100.doc
13.txt
16.txt

Time for DropBox
6,482433081
2,814773083
1,410949945

Table 3. Basic data
File
1.html
11.doc
14.txt

Time for Yandex
0,570181847
0,659991026
0,499054193

Volume 11 / Number 1 / 2016

31

technics technologies education management

Table 4. Basic data
File size less 12 bytes (x<=12)
File
Time for YandexDisk
12.txt
1,068703175
13.txt
1,065548897
14.txt
1,22414279
16.txt
1,015133858

File size over 150 bytes (150<x)
File
Time for MediaFire
10.doc
8,882771969

Average file size (12<x<=150)
File
Time for DropBox
1.html
2,463931084
100.doc
2,845941782
11.doc
2,147398949
15.doc
2,204469919

TLB. At the expense of a priority, in this algorithm
server response time is reduced.
References

Figure 7. Dependence of time for number of files
Table 5. Results of measurements (Overall runtime)
Overall runtime
Algorithm
Time
Without algorithm
75,69526362
RR
26,75971603
ESCE
29,54638219
TLB
22,91804242

Figure 8. General time of processing by servers
of files of the user
4. Conclusion
From calculation of measurements it is possible to draw a conclusion, that it is necessary to
use algorithms of balancing, for reduction of time
of a response. Each algorithm works differently,
but from figure 11 it is possible to draw a conclusion that most more effectively to use algorithm of
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Abstract
Introduction: The Medical Device and Simulation Center (SIMMERK®) is the first simulation
center in Turkey. Teamwork Simulation Training
(TST) has been taught in various branches like
anesthesia, general surgery, pediatry, emergency
medicine in SIMMERK® since 1998. In this article, we submitted 433 anesthesiology and reanimation residents’ survey outcomes in TST. According to the their survey results, we identified
training, credibility of TST and re-preferability of
the centre. The aim of this article is the scoring
of the TST authenticity by the residents. Also, determine whether it is correlated with the trainees’
duration of residency or not.
Methods: At the end of the TST program,
the participants therein were asked to fill in the
“Anesthesia and Reanimation Resident Training
Evaluation Form” in the form of a survey (Table
3), wherein they were requested to evaluate the
scenarios, simulated patients and the authenticity or near-authenticity of the setting by using a
Modified Numeric Analogue Scale (MNAS) [0:
the least authentic (hardly life-like), 1, 2,…..9, 10:
the most authentic (completely life-like)].
Results: The reply to the inquisition as to the
authenticity of TST by Modified Numeric Analogue Scale (MNAS) (0: the least authenticity =
Volume 11 / Number 1 / 2016

hardly life-like,….., 10: the most authenticity =
completely life-like) was 7.67±0.16 meanly. There
was no statistically significant difference between
the authenticity of TST and duration of residency
(p>0.05).
Conclusions: There was no statistically significant difference between the authenticity of TST
and duration of residency.
Key words: Simulator training, anesthesiology
education, residency
Introduction
In the past traditional medical education has
emphasized on autonomy. Recently, however,
Teamwork Simulation Training (TST) and Simulation Education (SE) have been gaining importance in medicine. [1] SE has become a teaching
modality that can be used as part of an iterative
process that allows for diagnosis of knowledge
and skill deficiencies, opportunities to practice
skills and improve these deficiencies, and to reassess improvement of individuals and teams.[2]
Residents are not generally expected to manage
emergencies before they can demonstrate to the
ability to administer anesthesia without constant
faculty supervision. Yet, it is reasonable to expect
that a resident should have basic skills to recognize an impeting crisis and initiate at least the ba33
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sic appropriate actions.[3] Hands-on training in
the operating room is the most important training
modality for anesthesia residents. Today, however,
alternative non-clinical training modalities such
as simple bench models, simple manikins, human
cadavers, animals, virtual reality simulators and
high-fidelity full-scale simulators can be used in
their training. [4,5] Therefore, the importance of
SE has been rising during residency training in
many countries. [6,7]
TST has been taught in various branches like
anesthesia, general surgery, pediatry, emergency
medicine in The Medical Device and Simulation
Center (SIMMERK®) since 1998. In this article,
we submitted 433 anesthesiology and reanimation residents’ survey outcomes in TST. According to the their survey results, we identified training, credibility of TST and re-preferability of the
centre. The aim of this article is the scoring of the
TST authenticity by the residents. Also, determine
whether it is correlated with the trainees’ duration
of residency or not.
Methods
This study was conducted at SIMMERK® in Istanbul between 2008 and 2012. 433 anesthesiology
and reanimation residents from different state-run
training and research hospitals and medical schools
in Istanbul and across Turkey were included in this
study. None of them had SE previously. Upon their
arrival at the simulation center, written consent was
obtained from all residents for video recording and
subsequent analyses of their performances.
The TST Program was applied to the participants at SIMMERK® in two different manners.
While those participants that came from provincial areas were given eight training lectures on a
single day (Table 1), those that attended the training program from within Istanbul were given eleven training lectures over the course of two days
(Table 2). Six anesthesiology and reanimation residents from different hospitals attended the training program on the same day. In the morning of
the first training day, the participants were given
an overview of the simulation center by two of the
training anesthesiologists who are facilitator and
simulator operator. In the introduction we asked
some basic questions to the participants “What is
34

your name?, What is your duration of anesthesiology and reanimation residency?, Which hospital do you work? etc”. Thereafter, participants
changed into operating theatre green forms and
were given ten minutes to learn about the simulated operating rooms, anesthetic gas machine,
drugs, and defibrillator. One Meti® (Medical Educational Technologies Inc®., Sarasota, Florida,
USA) HPS6 and two SimMan® (Leardal®, Norway) simulation systems were used to simulate
training scenarios. Clinical scenarios developed in
this study contain Advanced Cardiac Life Support
(ACLS) and Anesthesia Crisis Resource Management (ACRM) Training. The six participants were
classified into two groups of three persons each.
While the first 3-person group applied a scenario,
the other 3-person group watched them. Roles such
as an anesthesia specialist doctor, an anesthesia
resident, and an anesthesia nurse were distributed
randomly and participants made this role distribution among themselves. Participants were supplied with the history, physical examination and
laboratory findings of the simulated patient and
the nature of the surgical procedure. If requested,
the facilitator provided further information. Scenario simulation and video recording began when
participants entered the operating room. Thus, the
TST was carried out on all the scenarios in turns.
The scenarios were demonstrated in 15 minutes’
time proporturately with the performance of the
groups. In between scenarios, the operating room
was reorganized in 10 minutes, thereby the scenarios were implemented consecutively. Upon the
ending of all the scenarios, video recording and
power-point presentation discussions were held
along with the debriefings.
At the end of the TST program, the participants
therein were asked to fill in the “Anesthesia and
Reanimation Resident Training Evaluation Form”
in the form of a survey (Table 3), wherein they
were requested to evaluate the scenarios, simulated patients and the authenticity or near-authenticity of the setting by using a Modified Numeric Analogue Scale8 [8] (MNAS) [0: the least authentic
(hardly life-like), 1, 2,…..9, 10: the most authentic
(completely life-like)].
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Table 1. The scenarios applied in the 1-day training program held for those that attended the program
from provincial areas. (GI: Gastrointestineal, COPD: Chronic Obstructive Pulmonary Diseases)
1. Ventricular fibrillation in a 26-year-old man following 7 minute submersion injury.
2. Unexpected difficult airway management during emergency c/s in preeclamptic 32 year parturient.
3. Ventricular tachycardy during anesthesia in 61-year-old patient undergoing surgery for abdominal aorta
aneurism.
4. Difficult airway management in 46-year-old female patient.
5. Malignant hypertermia in female with total thyroidectomy.
6. A case of asystole in elderly man found unconsciousness.
7. Management of hypovolemic shock secondary to GI bleeding in patient with COPD.
8. Management of pulseless ventricular tachycardy during general anesthesia in polytraumatized patient.

Table 2. The scenarios applied in the 2-day training program held for those that attended the program
from Istanbul (GI: Gastrointestinal, COPD: Chronic Obstructive Pulmonary Diseaes, MI: Myocardial
Infarction)
1. Ventricular fibrillation in a 26-year-old man following 7 minute submersion injury.
2. Unexpected difficult airway management during emergency c/s in preeclamptic 32 year parturient.
3. Ventricular tachycardy during anesthesia in 61 year old patient undergoing surgery for abdominal aorta aneurism.
4. Difficult airway management in 46-year-old female patient.
5. Management of acute pulmonary oedema in patient diagnosed with acute abdomen.
6. Malignant hypertermia in female with acute appendicitis.
7. A case of asystole in elderly man found unconsciousness.
8. Management of hypovolemic shock secondary to GI bleeding in patient with COPD.
9. Management of pulseless ventricular tachycardy during general anesthesia in polytraumatized patient.
10. Management of perioperative MI during femur fracture operation in elderly female patient.
11. Management of supraventricular tachycardy during insertion of tube thoracostomy.

The four-year data concerning the 433 participants was stored in Microsoft Office Excel 2007®.
Demographic data including; age, gender, duration of anesthesiology and reanimation residency,
and location of practice were collected from all
participants. Arithmetic means and standard deviations (±) of these demographic findings were
calculated. The participants responded with “very
good”, “good”, “fair” or “poor” options in the survey of anesthesiology and reanimation resident
training evaluation, and the results were calculated in terms of percentages.
The survey results were compared the authenticity of TST against the duration of residency.
The results are categorized as Group 1; first year
anesthesia residents (0-12 months of experience),
Group 2; second year anesthesia residents (12-24
months of experience), Group 3; third year anesthesia resident (25-36 months of experience),
Group 4; fourth year anesthesia resident (37-48
months of experience), Group 5; more than 48
months of experience. The autheticity of TST for
all groups were compared using the independent
Volume 11 / Number 1 / 2016

simple t test, with p< 0.05 considered as significant. Duration of residency of the partipicants
were compared as well.
Results
433 participants were recruited in four years.
The participants’ age, gender and duration of anesthesiology and reanimation residency are shown
in Table 4. Of the total number of the participants,
433, while 92% (n=398) were employed at state
training and research hospitals, [88% (n=384) from
Istanbul and 4% (n=14) from the other cities], 8%
(n=35) of them worked at medical faculties.
The evaluation of the quality of the received
training revealed that no participant graded the
training as poor (n=0); 8.77% graded it at fair quality (n=38), 43.87% good (n=190), and 47.36% very
good (n=205) (Figure 1). The evaluation of the quality of the training by the duration of anesthesiology
and reanimation residency is shown in Table 5.
On the other hand, the inquisition of the availability of sufficient equipment at the simulation
35
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Table 3. Anesthesia and Reanimation Resident Training Evaluation Form
CITY OF ISTANBUL HEALTH DEPARTMENT
MEDICAL EQUIPMENT AND BIOMEDICAL DIVISION
MEDICAL EQUIPMENT TESTING, CALIBRATION AND SIMULATION CENTER (SIMMERK®)
ANESTHESIOLOGY AND REANIMATION RESIDENTS’ TRAINING EVALUATION FORM
1. Gender?
… female
… male
2. Age?
… 21-25
… 26-30
… 31-35
… 36->
3. Year of your residency?
… 0-1
… 1-2
 … 2-3
 … 3-4
 … 4-5
4. How would you rate the quality of training in this center?
 … very good
 … good
 … fair
 … poor
5. Do you find the training equipment to be sufficient?
 … very good
 … good
 … fair
 … poor
6. Do you think the training period is sufficient?
 … very good
 … good
 … fair
 … poor
7. Are the scenarios and subjects appropriate?
 … very good
 … good
 … fair
 … poor
8. Is the level of knowledge and teaching ability of the instructors satisfactory?
… very good
… good
… fair
… poor
9. Is the number of trainees in each session appropriate?
… very good
… good
… fair
… poor
10. If necessary, would you prefer this center again?
… yes
… no
11. Please rate the authenticity of teamwork simulation training using a 0-10 Modified Numeric
Analogue Scale (MNAS) System in which 0: the least authenticity = hardly life-like,….., 10: the
most authenticity = completely life-like…………………………….
12. Do you have any suggestions as to how training may be improved?....................................
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Table 4. Participants’ age, gender and years in anesthesia (M: Male, F: Female)
Age (n=433)

Gender (M/F) (n=433)

30.16±2.74

236/197

Years in anesthesia (n=433)
0-1 year: 15.70% (n=68)
1-2 year: 12.70% (n=55)
2-3 year: 20.55% (n=89)
3-4 year: 46.42% (n=201)
4-5 year: 4.63% (n=20)

Table 5. How would you rate the quality of TST in this center? (TST: Teamwork Simulation Training)
n=433
Group 1 (n=68)
Group 2 (n=55)
Group 3 (n=89)
Gruop 4 (n=201)
Group 5 (n=20)

Poor (n=0)
0
0
0
0
0

Fair (n=38)
5
8
9
9
7

center revealed that 0.92% of the participants
deemed the efficiency of the equipment poor
(n=4), 6.69% fair (n=29), 56.12% good (n=243)
and 36.27% very good (n=157) (Figure 1).
As for the duration of the training period, of the
total number of participants, 10.39% regarded it poor
(n=45) and 22.17% fair (n=96) stating that there
ought to be a longer training period. On the other

Good (n=190)
44
19
23
94
10

VeryGood (n=205)
19
28
57
98
3

hand, 54.96% graded the period of the training good
(n=238) and 12.47% very good (n=54) (Figure 1).
The selected topics and scenarios were found
to be of fair quality by 8.77% (n=38), good
by 80.83% (n=350) and very good by 36.25%
(n=157) (Figure 1).
The inquisition of the knowledge level and teaching ability of the trainers revealed that of the total

Figure 1. Survey results
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number of the participants, 5.08% found the trainers poor (n=22), 10.39% fair (n=45), 43.41% good
(n=188) and 41.10% very good (n=178) (Figure 1).
Having been asked of their view of the number
of the training groups of participants, each of which
was composed of three people, of the total number
of the participants, 13.85% complained of the excessive number and graded it fair (n=60), 31.40% good
(n=136), 54.75% very good (n=237) (Figure 1).
On the other hand, the reply to the question
“Would you prefer this center again?” was “yes” by
99.30% (n=430) and “no” by 0.70% (n=3). These
results by based on the duration of anesthesiology
and reanimation residency are shown in Table 6.
Table 6. If necessary, would you prefer this center
again?
n=433
Group 1 (n=68)
Group 2 (n=55)
Group 3 (n=89)
Gruop 4 (n=201)
Group 5 (n=20)

Yes (n=0)
68
55
89
200
18

No (n=3)
0
0
0
1
2

The reply to the inquisition as to the authenticity of TST by Modified Numeric Analogue Scale
(MNAS) (0: the least authenticity = hardly lifelike,….., 10: the most authenticity = completely
life-like) was 7.67±0.16 meanly. There was no
statistically significant difference between the
authenticity of TST and duration of residency
(p>0.05) (Figure 2).

Figure 2. There was no statistically significant
difference between authenticity of TST and duration of residency (p=0.845, independent samples
t test). (TST: Teamwork Simulation Training)
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Disccussion
In literature, there are a lot of studies evaluating
the residents’ performance in TST there are only
a few studies that are evaluated by the residents’
point of view and there is no study that evaluated
by the authenticity of the TST by duration of residency. Additional studies are needed to determine
how to evaluate the authenticity of TST from the
residents’ point of view.
In the 2007 Simulation Education Summit
Meeting, simulation was defined as: A technique
that uses a situation to allow persons to experience
a representation of a real event for the purpose of
practice, learning, evaluation, testing or to gain
understanding of systems or human actions. [9]
Since SE provides a safe environment for teaching and learning to potentially risky procedures as
well as allows unlimited exposure to rare clinical
events, doctors are now able to treat cases which
they have never experienced before or may have
encountered only once in their lifetime.
When anesthesia residents complete subspecialty rotations during their residency, they are exposed to many different situations. [10,11] Simulators or SE was used for residents’ training for
difficult case scenarious such as cardiopulmonary
bypass, one lung ventilation and airway management. [10,11,12,13] Shilkofski et al reported that a
simulation scenario for an unstable supraventricular tachycardia in children was used in pediatric
residents’ training. They felt that this (situation
of residents in group) was the most appropriate
way to realistically measure times and actions.
This is because resuscitations in pediatrics are run
primarly as a team dynamic, within a culture in
which members are encouraged to suggest interventions that could positively impact a patient’s
care. They also felt that analysis of the team as a
construct might provide the most insight into cognitive deficiencies that could inform the design
of future educational interventions. In their institutes, simulation training became a monthly routine practice, carrying the main principles of crisis
research management.[14] We worked in groups
of six individuals for practicing efficient communication, task distribution and leadership behavior
in crisis situations created in our TST. However,
following these trainings, we observed that someVolume 11 / Number 1 / 2016
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times there are disruptions in teamwork. All the
participants tried to make either cardiac massage
or airway management or use the defibrillator simultaneously. As a result of this, we assume that,
like Manser et al mentioned on his study, these incoordinated behaviours are mainly based on lack
of having a leadership role, no understanding of
the coordination performance relationship, and no
teamwork experience. [15]
In recent study, we found that there was no
statistically significant difference between authenticity of the TST and duration of residency. This
result was surprising for us. Because, during the
scenarious, the trainnees who have more than 36
month in duration of anesthesia residency acted
more uncaring. Undoubtedly, duration of residency is very important. The more the duration
of the residency increases, the more the therorical
knowledge and clinical experience increase. [16]
However, we found that even if the environment,
simulated scenarious, and patients are artificial,
and even if the trainees are also senior or unexperienced, the authenticity of TST stayed same during SE. Devitt et al declared in their study that the
participants’ realism of the simulator experience
is 7.8 over 10 via visual analog scale. [17] Additionally, the participants of Schwid et al evaluated
3.47 out of a possible 4 points.[18] It seems that
our results are like other two results and the authenticity of SE is approximately 70-80%.
Murray et al. reported that the anesthesia resident’s performance during a simulation-based assessment of acute intraoperative clinical skills is
same in different duration of residency. In their
study, the first-month residents’ performance were
poorer than the more experienced ones, but there
was no significantly difference in the overall performance between them.[19] During the critism
of this study, Weinger evaluated their findings
fundamentally valid and consistent despite some
limitations. Experienced anesthesia residents may
not be as skilled in managing intraoperative critical events as some believed. There is tremendous
variability in performance, not only between experienced residents, but also in the management of
different types of events.[20] Our limitation has
been to present the same scenario to assistants with
different durations of residency. However, since
we performed TST not one by one but by role disVolume 11 / Number 1 / 2016

tribution within groups of six individuals, we had
not planned which assistant should get which role
in which scenario. In clinical situations, we often see that anesthesia residents –who are in the
first year of residency- have human sentiment and
afraid of endamagement to the patient. We hope
that this emotion disappears during the TST. TST
also increases trainees’ learning abilities and application skills. Therefore SE is very useful in terms
of learning and teaching method for all residents
who have different duration of residency. [21]
Anesthesia residents have different knowledge,
technical or nontechnical skills, professionalism,
team working about their residency training duration. [22] As far as we presently understand from
this study, duration of residency has no effect on the
authenticity of TST. It is obvious that there should
be more studies are needed at different duration of
residency with different simulated scenarious.
Thanks to Dr. Sedat Ziyade for statistical
analysis.
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Developing reading material model with
multicultural contents for elementary schools
Salimudin, Fathur Rokhman, Rustono
Semarang State University, Semarang, Indonesia.

Abstract
Reading is one of the most important skills in
learning. However, reality shows that the reading ability of Indonesian children are still low
compared to children from the more developed
countries. The problem in this study is the unavailability of reading materials developed with
multicultural approach. The purpose is to create
reading materials. This study used R & D method.
The expert tests on the reading materials, instructional media, and education shows that the reading
material with multicultural contents belong to the
good category. The limited test result was carried
on to the eligibility of content category. the indicator showed 93%, which meant that there was a
high correlation between the teaching materials,
competence standards and basic competencies.
While the results of field tests using t-test showed
output Paired Samples Statistics the average reading before using models was 65.17 and 82.85 after
using. The result of two variables correlation was
0.564 with 0,00 significance which significantly
smaller than 0.05. It means that the reading score
before and after using the reading materials was
different. The conclusion isthere is a very significant difference between before and after using
the model of reading material with multicultural
contents. Thus, the model of reading material with
multicultural contents can improve effectively the
students reading score.
Keywords: Teaching material, reading, multicultural.
1. Introduction
Reading is the most important skill that must
be learned by the learners. The success of learners in learning is determined by the ability to read.
Through reading, learners can also communicate
with the writing without having to deal directly
with their authors. Although it is believed that
Volume 11 / Number 1 / 2016

reading ability developed through practice, the
experts agreed that effective reading can also be
taught to students.
However, reality shows that the reading ability
of Indonesian children are still a cause for concern. In a study conducted by Progress in International Reading Literacy Study (PIRLS) stated
that the reading ability of primary school children
in Indonesia occupied the 42nd position among 45
countries studied by a mean score of 428 [1]. This
means the reading ability of Indonesian children
is still low.
On the other hand, reading materials which are
developed based on multicultural approach are
not yet available . In fact, as stated by Naim and
Sauqi that teaching materials should be prepared
based on a multicultural approach [2]. The multiculturalist approach in the development of teaching materials is a necessity that can not be ignored
anymore. The existence of teaching materials is
an important element that must be well-prepared
before teaching and part of the curriculum. As the
executives in education, teachers are required to
make teaching materials with good quality. All
this time, teachers only use commercial texbooks
from publishers. This textbook contents do not
necessarily correspond with the environmental
conditions and needs of the students, so that the
students are less able to understand the teaching
materials. According to Rokhman, he stated that
in teaching, teachers tend to use books or utilize
existing teaching materials in the textbooks [3].
The results of preliminary observations on
Indonesian textbooks which became one of the
sources of reading materials for grade 1 to grade
6 of Elementary Schools in Brebes showed that
those textbooks were purchased through Government’s funding in 2009 and lack of multicultural
contents. This phenomenon was also found by
Barjono. He stated that texbooks for reading materials in Indonesia are mostly Java-centered so
41
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that children outside of Java are sometimes difficult to understand the content [4]. Now, it is time
to consider cultural diversity as a cornerstone in
developing reading materials.
2. Theoretical Framework
2.1 The Definition of Teaching Material
Teaching material is something that contains the
message that will be presented during teaching and
learning process. The development of teaching materials should be in accordance with the indicators
being developed. Therefore, Muslich stated that
teaching materials have an important position and
function in the activities teaching and learning process [5]. This supported by Tomlinson that teaching
materials refer to everything that is used by teachers or learners to facilitate language learning, to
improve the knowledge and or experience speaking
[6]. The preparation of effective teaching materials
must comply with the demands of indicators that
can improve the attainment of its full potential.
Iskandarwassid argues that teaching materials
can be divided into three kinds: (1) facts (2) concepts, (3) principles, and (4) procedures, those are
the systematic steps in doing an activity and chronology of a system [7]. Meanwhile, according to
Kemp in Prawiradilaga states that interpersonal
abilities and attitudes belong to the realm of learning. Therefore, Kemp categorizes teaching materials into (1) facts, (2) concepts, (3) principles or rules,
(4) interpersonal ability, and (5) attitude [8]. While
Anderson and Krathwohl states that the range of
teaching materials consist of (1)facts, (2) concepts,
(3) procedures, and (4) metacognition [9].
Ur gives instructions that if the teacher wants to
develop and write his/her own, the following are
the rules; (1) the material should be written neatly,
(2) the material begins with a brief and clear instructions, and with examples; (3) teachers must
use layout, illustration, and image balance, (4) the
tasks are communicated clearly enough to be understood by the students [10]
Thus, it can be concluded that teaching material is a set of systematically arranged material,
both written and unwritten, used to assist teachers
in teaching.
42

2.2 Developing the Model of Teaching Material
The preparation of good quality teaching materials has to go through a series of teaching materials development activities. Setting up a good design of teaching materials as well as has outlining
a plan that would for the learning implementation.
Step-by-step development of teaching materials
according to Tomlinson are; (1) need analysis of
teachers and students, (2) determining the teaching exploration activities for the teaching materials, (3) contextual realization by proposing appropriate ideas, selecting the text and the context
of teaching materials, (4) pedagogical realization
through tasks and exercises in the teaching materials, (5) the production of teaching materials, (6)
the use of teaching materials, and (7) the evaluation of teaching materials [6].
Richards proposes that ateaching material draft
includes (1) developing purpose, (2) developing syllabus, (3) organizing the teaching materials into units
of learning (4) developing the structure per unit, and
(5) arranging the units in sequential order [11].
The development of teaching materials in this
study combined two drafts from Tomlinson and
Richards, which is a teaching material design that
consists of four main steps.
Table 1. Steps of Developing Teaching Material
No
1
2
3
4

Steps

Explanation
Exploring the need for
Need Analysis
teaching materials
Developing
Teaching and learning
Sylabus
analysis
Organizing
Contextual and
teaching materials Pedagogical realization
Evaluating teaching Developing the teaching
materials
materials (tests)

2.3 Reading Teaching Material
In language learning, teaching materials constitute a means of learning procedures, concepts,
facts and language skills. Preparation of reading
teaching materials should be associated with the
function of language as a tool for communicating.
According to Brown and Yule, it also serves as a
transactional language that would reveal the contents, and functions as an interactional language
that expresses social relationships [12].
Volume 11 / Number 1 / 2016
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The nature of teaching materials can be divided
into several categories, namely reading teaching
materials that is used to convey information, facts,
principles and concepts. Usually reading that contains information are using the types of discussion,
reason, factual description and factual narrative in
prose composition. While reading texts that contain
copyright are usually using fiction and narrative descriptions of inventions in the composition of poetry.
To that end, teaching materials should receive
attention, given its highly strategic function in
teaching and learning in schools. Based on the
above explanation, it can be concluded that there
are three fundamental things with regard to reading teaching materials, namely (1) the language
component, (2) the composition of the essay component, and (3) components legibility.
Essentially, learning a language is learning to
communicate with language. Written language allows one to isolate the word clearly, manipulate the
order and develop reasoning. Communicating is a
discourse, both orally and in writing, that convey the
principal ideas outlined by unit language based on
a particular context. According Rustono, discourse
is a unit of language elements in a form of complete
sentences composed of both oral and written, which
form a harmonious and unified understanding, both
in terms of phonetic and manifestations [13]. Preparation of teaching materials related to the use of
reading will be a written language. At least there
is something very fundamental in the written language, particularly the use of words and sentences.
Vocabulary in learning is receptive, which
means that reading helps comprehension, while
learning productive discourse in writing helps
produce discourse. Words with a certain intonation arranged into sentences, while the sentences
as a form of units which ideas are built into the
discourse. Vocabulary is the wealth of words
owned by a person or a language. The inappropriate choice of words would lead the discourse to be
less weighty and less valuable.
In that regard, Keraf states that the selection and
utilization of the word refers to the ability of a word
to evoke the idea of the right to the imagination of
the reader or listener like what is thought or felt by
the writer or the reader [14]. Ability as described
above can be filled with two rules of use of the
word, ie the rule of accuracy and the rule of matchVolume 11 / Number 1 / 2016

es. A rule is measured by the precision of ideas that
will be presented can be accepted participants. The
suitability rule is measured by the word in the context of use in accordance with the prevalence of the
use of the word, both outside the context of the sentence and in the context of the sentence.
A sentence is the basic unit of discourse. That
is, the discourse will be formed if there are two
sentences, or more are located sequentially and by
the rules of discourse. Words with a certain intonation arranged into sentences, while the sentences
as a form of units which ideas are built into the
discourse. Words with a certain intonation compiled will be a sentence. The first sentence causes
the second sentence, second sentence becomes the
third sentence reference, the third sentence refers
back to the first sentence onwards (Alwi et al)
[15]. Some sentences that contain certain ideas in
the context of the idea to build a paragraph or discourse base, and a few paragraphs to the particular
context will build a creation/text. Essentially consists of a narrative essay, description, exposition,
persuasion, and argumentation. In the preparation
of composing teaching materials, the readability
level of the discourse can be reduced or addedif it
is too high or too low. Haryadi states that the discourse as easily if it has a high degree of legibility.
That is, the discourse can be easily understood by
most readers [16].
2.4 Multicultural Content
According to Andersen and Cusher, multicultural education can be defined as education about
cultural diversity. This means that multicultural
education is a process of planting the way of life
of mutual respect, sincere, and tolerance of the diversity of cultures that live in the midst of a pluralistic society, thus will be able to increase the cohesiveness, solidity, and intimacy amongst learners
with diversity of religion, ethnicity, culture, and
various other differences [17].
Multiculturalism is a concept when a community in the context of nationality can recognize
diversity, differences, and cultural diversity, both
racial, ethnic, ethnicity, and religion. A concept
which gives an understanding that a plural or pluralistic nation is a nation filled with diverse cultures or multicultural. Multicultural nation is a na43
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tion consisting of ethnic groups or cultures that can
coexist peacefully in the principle of co-existence
marked by a willingness to respect other cultures.
Multiculturalism is a concept of cultivation.
Therefore, the education process is the process of
acculturation, multicultural society can only be
created through education. Through education,
recognition of ethnic and cultural diversity, a multicultural value should be developed. It means that
the process of edu cation, including the teaching
material should be encouraged by the multicultural aspects. The process of learning by learners
which is developed through cultural considerations shows better results.
James A. Banks in an article entitled “Multiculturalism Five Dimensions” states that multicultural oriented material can be done by integrating the
material (content integration) into a multicultural
curriculum. For this purpose, Banks provides two
stages, namely the addition of phase (additive level) and phase change (transformative level) [18].
Banks does not give a further detailed explanation on how to develop teaching materials with
multicultural contents. He only explains in outline
that the content that can be integrated into a multicultural teaching materials are issues, themes, topics and concepts related to multiculturalism. The
theme, topics and concepts that can be integrated
into the content in multicultural teaching materials
are: humanism, racism, prejudice, discrimination,
oppression, powerl e ssness, injustice of power,
justice and stereotypes .
Related to the teaching materials with multicultural contents ent i tled Education is Multicultural
and Achievement, it determines the minimum criteria of teaching materials with multicultural contents
as follows: (1) ma t erials that avoid stereotyping,
discrimination, bias, and prejudice (2) materials that
reflect the divers e experiences relating to cultural
groups and individuals (3) instructional materials in
all content areas that represent society as multicultural groups (4) human resources to help students
demonstrate an understanding of cultural diversity.
Based on the expl a nation above, the themes
that are accessible, relevant, applicable, and can
be used to participate in the development of reading teaching materials with multicultural contents
are (1) to respect the differences between friends
in style, livelihood, ethnicity, religion, and culture,
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(2) awareness of the society, nation and state, (3)
develop an attitude of tolerance among ethnic and
inter-religious believers, (4) mutual help to build
a harmonious life, (5) respect local and national
cultures, and (6) maintain the dignity of ourselves
and the nation.
2.5 The Draft of Reading Teaching Material
Model
The preparation of draft for the reading teaching materials with multicultural contents was
done through two stages, (1) the development of
the syllabus, and (2) draft of the teaching materialsmodel. Syllabus is learning plans on a particular group of subjects that include competence
standard, basic competence, learning materials,
learning activities, achievement indicator of competencies for assessment, evaluation, allocation of
time, and learning resources. Teaching material is
filler of syllabus to complement the achievement
of competence markers. Syllabus is an elaboration
standards of competence and basic competences
into learning materials, learning activities, indicators of achievement and assessment of competence. Developing syllabus essentially must adhere to scientific principles, relevant, systematic,
consistent, adequate, timely and contextual, flexible, and comprehensive.
The results of the development of this syllabus will be illustrated by showing what material
should be made and presented by teachers to assist
learners in achieving pre-determined competencies. Through the development of this syllabus, finally the draft of reading teaching materials model
with multicultural contents was composed for fifth
grade students of elementary schools.
Based on the results of the need analysis to
develop teaching materials according to the perception of teachers and educators as well as the
conceptual theory teaching materials, the models
developed is named “Reading Teaching Material
Model with Multicultural Contents for Elementary School”. The preparation of these models are
used to facilitate learners’ activities in learning to
read. Through this model, it is expected that learners are able to explore, discover the concept, and
apply multicultural education in the school environment and family.
Volume 11 / Number 1 / 2016
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The composition of the draft of reading teaching materials model with multicultural contents
for fifth grade students of elementary schoolsconsists of (1) user guide to read the book which contains the table of contents, read the introductory
part, understand the material in any introductions,
understand how to do the work, and practice to
improve understanding, (2) get acquainted with
the contents of the book explains that multicultural education is vital in tackling the problems set
in cultural diversity, introducing reading materials with multicultural content. Teaching to respect
and honor each other despite the differences that
we (as the members of society) have.
The reading teaching materials designed in this
research were in a form of conversation (dialogue),
discourse stories (fairy tales) and discourse poetry
depicting the diversity of ethnicity, language, culture, and customs as an appropriate repertoire that
is introduced to students to bring out their interest
and motivation to read.
Reading teaching materials used in this draft
consists of 6 readingtext, they are (1) a conversation
text about “Pencak Silat”, (2) a speed reading text
entitled “Nenek Moyangku Seorang Pelaut (my
ancestors were seafarers)”, (3) a poem that should
be performed with correct pronunciations and proper intonation entitled ”Teman-Temanku Majemuk
(my friends are diverse)”, (4) reading at a glance by
comparing the two readings between ”Saman dance from Aceh to Papua Asmat Statue”, (5) Scanning
a reading text on the instruction to find a traditional
foods, and (6) concludes the story of ”Suri Ikun and
Two Birds” folklore from East Nusa Tenggara.
The reading teaching materials products with
multicultural contents were designed for ready-made so that teachers and students can directly apply
learning to read. The draft of reading teaching materials model with multicultural contents for fifth
grade students of elementary schools is presented
in the form of books for enrichment readings. The
multicultural reading teaching material is used to
facilitate the activities of learners in learning to
read. By using this model, it is expected that students will be active to find, explore, discover and be
able to apply the concept of multicultural values in
the classroom and in the family environment.
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3. Research Method
This study will be solved through research and
development approach. According Samsudi, research and development consists of a method to
conduct research, develop, and test a product [19].
Meanwhile, according to Borg and Gall, it is described further, not only a form of material such as
textbooks and instructional films, but also related to
the development of processes and procedures [20].
Research and development is broadly implemented in three phases of activities as follows. (1)
The preliminary stage (2) development stage, and
(3) final stage, that the report. The subject of research and development in the test were selected
purposively, in a sense chosen by the developer in
accordance with the objectives and development
needs. There are two categories of research subjects, (1) the practicioner (2) prospective users.
The prospective users subject in this study are
fifth grade elementary school students belong to
the high class category. The students were on average 10 years old. At this time the students have
fully completed their operational stage and are
fully in the concrete operational stage then began
to enter the formal operational stage. During the
operational phase as well as the concrete operational stage there are still many similarities that
they think on the basis of concrete experience or
reality. Their ability to start doing a lttle abstract
thinking should be preceded by concrete experience, the ability to understand the concept of conversation, as well as reading skills begin to develop. Learners at this stage are able to connect on
sentence toanother.
Table 2. Field Test Subject
No
1
2
3

Field TEst
Number of Subjects
Institution
(students)
SD Negeri 01
20
Klampok
SD Negeri 02
20
Klampok
SD Negeri 01
20
Sigentong
Total
60

The type of data in research and development
were (1) qualitative data, and (2) quantitative data,
45

technics technologies education management

sources of data in this study are grouped into two,
namely: (1) the primary data source, and (2) secondary data sources. The data analyzed in this
study were (1) the results of the expert test, (2) test
results on a limited basis, and (3) operational test
results. Data (1) and (2) were collected by questionnaire and analyzed by descriptive qualitative.
Data (3) were analyzed by quantitative descriptive
using t-test with SPSS 16 computer applications
4. Results and Discussion
4.1. Expert Test
The data for the results of reading teaching
material expert testing, instructional media expert
testing, and education expert testing show that the
reading teaching materials model with multicultural contents belongthe good category. Suggestions or comments on thisreading teaching materials model with multicultural contents are (1) improvement of the accuracy of the use of spelling,
(2) improving the use of terms and vocabulary, (3)
extending the exercise to enable the reader, (4) the
selection of pictures and illustrations adapted to
the readingteaching materials., and (5) the learning experience of students is more focused on
activities in daily life in the school environment.
Based on these suggestions, revisions have been
made on the reading teaching materials model
with multicultural contents.
Improvements include (1) improving the use of
spelling, (2) improving the use of terms and vocabulary that is more appropriate, (3) extending
the exercise to enable readers like let’s read, let’s
learn, let’s discuss, (4) pictures and illustrations
that draw interest in reading, and (5) the learning
experience of students included in the tasks and
exercises to increase activity in daily life in the
school environment.
4.2 Limited Test Results
This limited test aims to determine the effectiveness of the draft of the reading teaching materials model with multicultural contents. Test
results are limited to the aspects of the content
categories according to eligibility, the indicator
shows 93% which means there is a high associa46

tion between the standards of teaching materials
and basic competencies. The aspects of language
feasibility category was appropriate, marked on
the indicator of 80%, assessed that the selection
vocabulary in the teaching reading material was
good, presenting the feasibility aspect is the appropriate criteria, the indicator show 90% which
means very good. Graphics are in the appropriate
criteria, the indicator shows 80% which means the
system layout and illustrations are very appropriate. The limited test on multicultural contentwas
also appropriateshowing 93% which means very
appropriate and had already included the ethnic
diversity of Indonesian culture.
Based on the assessment results of participants
in this limited test, it indicated that the reading
teaching materials model with multicultural contents is in the good category.
4.3 Field Test Result
Field tests was conducted to determine
whether the productswere operationally ready
to be used in the field without the presence of
the researcher or not. To find out about that,
then its effectiveness was tested through t-test.
T-test was used to determine the effectiveness
of the reading teaching materials model with
multicultural contents. This model was implemented in three primary schools, namely SD
Negeri 01 Klampok, SDN 02Klampokand SDN
01 Sigentong. Data processing was done in the
t-test using SPSS16 computer application.
T-test Results for the teaching reading material are in table 3.
Based on Table 3, it can be explained that the
output of Paired Samples Statistics show the average reading for conversationsprior to treatment the
mean was 65.17 while after treatment the mean
was 82.85, so the average difference between the
values obtained by reading the conversations before and after the treatment. Paired Samples Correlations output correlation result of two variables
with a correlation of 0.564 with significant value
0.00. That means the significance value of 0.00
was less than 0.05. It is claimed that the correlation between reading a conversation before and
after treatment have a fairly close relationship and
related in the reality. Output Paired Samples Test
Volume 11 / Number 1 / 2016
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Table 3. T-test for Reading Conversation Test
Paired Samples Statistics
Mean
65,17
82,85

Pair 1 before &
after

N
60
60

Std Deviation
5,493
5,538

Stad Error Mean
,709
,715

Paired Samples Correlations
N
60

Pair 1 before &after

Correlations
,564

Sig
,000

Paired Samples Test
Paired Differences

Pair 1 before&after

M

SD

Std. Error
Mean

-17,68

5,15

,665

95% Confidence Interval of the Difference
Lower
-19,01

Upper
-16,353

F
-26,596

Paired Samples Test
Pair 1 before&after

Df
59

Sig (2-tailed)
,000

Source : The calculated primary data

shows that 0.00 value was less than 0.05. It means
reading teaching materials model with multicultural contents are effective and can improve students reading skills.
4.4 Expert Test Discussion
Results of the assessment by experts on the
reading teaching materials model with multicultural contents for fifth grade students of elementary schools areas follows: (1) 7 statements of the
indicator on the instrument got very good value,
(2) 21 statements of the indicator on the instrument got good value. Based on the results of the
assessment by teaching materials expertsonreading teaching materials model with multicultural
contents for fifth grade students of elementary
schools, it can be stated that the teaching materials
are categorized as good. Results of the assessment
by media experts are as follows (1) 8 statements of
the indicator on the instrument received very clear,
(2) 6 statement of the indicator on the instrument
gets a clear value, (3) 2 statement on the indicator
instrument gets enough value. Based on the results
of the assessment by media experts, it can be stated that the teaching materials are clear or in appropriate category The results of the assessment by
education specialists for teaching materials are as
Volume 11 / Number 1 / 2016

follows: ( 1) 16 statements of the indicator on the
instrument got very good value, (2) 12 statements
of the indicator on the instrument got good value
(3) 2 statements of the indicator on the instrument
got enough value. Based on the results of the assessment by education experts, it can be stated that
the teaching materials are categorized as good.
4.5 Limited Test Discussion
The limited test results were carried out by
practitioners of education consist of teachers, principals, school supervisors and lecturers. It shows
that the feasibility aspect of the content category
was in accordance with the indicators (1) shows
93% there is a high suitability correlation between
readingteaching materials, standard competence
and basic competencies , (2) aspects of language
eligibility category has an appropriate criteria, it
is marked by the indicator 88% which considered
that the selection of the vocabulary is in conformity with the rules of accuracy, compatibility and the
sentence structure was also is in conformity with
the level of development of learners, (3) the feasibility aspect of the presentation was on appropriate criteria, it can be seen from the indicators that
shows 90% which considered that the teaching
materials have served very well and is in accor47
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dance with the purpose of reading, (4) the feasibility aspects of graphics are in the appropriate criteria or both marked on the indicator of 80% rate.
This means that the letter, layout, font, and font
size on the teaching materials were very appropriate and give an incentive for learners to read, and
(5) the multicultural content is at appropriate criteria, it is marked with a rate of 93%, which means
the teaching reading material presented in the research had already included the cultural diversity
of ethnic groups in Indonesia.
Improvements and suggestions from education
practitioners, among others, (1) the competence
standard and basic competence should be written on every reading, (2) there is still a straightforward vocabulary in order to choose the word
in the appropriate field with teaching materials
to read, (3) the sentence patterns in text reading
should be more varied, (4) a glossary should be
written on every subject, (5) the need to involve
aspects of language writing, (6) the tasks given to
the learners should be added so that there will be
more practices, and (7) customs and characteristic of tribes that exist on reading texts had already
contained multicultural asects. Overall it can be
concluded that this teaching material model is already in good category so that it can be used for
fifth-grade elementary school students.
4.6 Field Test Discussion
Field tests was conducted to determine whether
the product is ready for operational use in the field
without the presence of the researcher. This is in
line with the opinion of Setyosari who states that
the t-test was used to determine the probability
of the difference between the two scores average between before treatment and after treatment
[21]. Data processing is done in the t-test using a
computer application named SPSS 16. The results
of t-test on the reading teaching materials are as
follows. From Output Paired Samples Statistics
it can be seen that the average reading conversations before using the product, the mean was
65.17, while after using the product mean was
82.85. From the Output Paired Samples Correlations show the results of the correlation of two
variables with a correlation of 0.564, with significant value of 0.00. This means that the value of
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0.00 is significantly smaller value than 0.05. It can
also be interpreted that the correlation between
reading a conversation before and after using the
product have a completely real relationship. Then,
from the Output Paired Samples Test it is known
that the value of 0.00 is smaller than 0.05. This
means that there are differences in reading scores
of students before and after using the product. In
other words, reading teaching materials model
with multicultural contents for fifth grade students
of elementary schools can effectively increase the
score of reading a conversation.
5. Conclusions
The conclusions of this study are as follows (1)
this model of reading teaching materialwith multicultural contents promotes tolerance, respect, understanding, and acceptance towards differences,
(2) a limited test results stated that the result was
very good, (3) the field test result was significant
because the Paired Samples Test show 0.00 value
less than 0.05. This means that there was a different value of reading a conversation before and
after using the model of reading teaching materials. In other words, the reading teaching materials
model with multicultural contents can effectively
increase the value of reading.
References
1. Mullis IVS, Martin MO, Foy P, Drucker KT. PIRLS
2011 International Result in Reading, Chelstnut Hill,
MA Boston College, 2012.
2. Naim N, dan Sauqi A. Pendidikan Multikultural:
Konsep dan Aplikasi. Yogyakarta: Ar-Ruzz Media
Group. 2008; 195.
3. Rokhman F. Mengembangkan Komunikasi Lintas
Budaya yang Bermakna dalam Masyarakat Multikultural Perspektif Sosiolinguistik. Pidato Pengukuhan
Guru Besar Unnes, Semarang, 2006; 4.
4. Barjono. Buku Teks Pelajaran yang Kurang MengIndonesia. Majalah Pendidikan Gerbang. Hal.1415, 2005.
5. Muslich M. Text Book Writing: Dasar-Dasar Pemahaman., Penulisan, dan Pemakaian Buku Teks. Jogjakarta: Ar-ruzz Media, 2010.

Volume 11 / Number 1 / 2016

technics technologies education management

6. Tomlinson B. (ed.). Materials Development in Language Teaching, Cambridge: Cambridge University
Press, 1998; 2: 88-89.
7. Iskandarwassid. Strategi Belajar Mengajar Bahasa
Indonesia: Teori dan Praktek. Bandung: Sekolah
Pascasarjana Universitas Pendidikan Indonesia.
2004; 165.
8. Prawiradilaga SD. Prinsip Disain Pembelajaran,
Jakarta, Kencana, 2008; 81.
9. Anderson OW, Dan Krathwohl DR. A Taxonomy
Learning, Teaching, and Assessing: A Revision of
Bloom’s Taxonomy Educational Objectives, New
York: Longman,2001; 27-34.

21. Setyosari P. Metode Penelitian Pendidikan dan
Pengembangan, Jakarta, Kencana Prenada Media
Group, 2010, 218.
Corresponding Author
Salimudin,
Semarang State University,
Semarang,
Central Java,
Indonesia,
E-mail: ekoheri_2811@yahoo.com

10. Ur P. A Course in Language Teaching: Practice
and Theory. 17 Printing, Cambridge: Cambridge
University Press, 2009; 193.
11. Richards JC. Curriculum Development in Language Teaching. Cambridge: Cambridge University
Press, 2002; 262.
12. Brown G, Dan Yule G. Analisis Wacana. Jakarta:
Gramedia Pustaka Utama, 1996; 1.
13. Rustono. Implikatur Percakapan Sebagai Penunjang Pengungkapan Humor di dalam Wacana Humor Verbal Lisan Berbahasa Indonesia, Disertasi,
Jakarta: Universitas Indonesia,1998; 28.
14. Keraf G. Komposisi: Sebagai Pengartar Kemahiran Berbahasa, Ende- Flores: Nusa Indah,2004;124.
15. Alwi H, Dardjowidjojo S, Lapoliwa H, Dan Moeliono MA. Tata Bahasa Baku Bahasa Indonesia Edisi
Ketiga. Jakarta: Balai Pustaka, 2000; 419.
16. Haryadi. Dasar-Dasar Membaca: Bermuatan Berpikir Kreaktifdan Pendidikan Karakter, Semarang:
Universitas Negeri Semarang. 2012; 159.
17. Andersen R, Cusher K. Multikultural and Intercultural Studies, dalam Teaching Studies of Society
and Environment (ed C. Marsh). Sydney, PrenticeHall, 1994; 320.
18. Banks JA. An Introduction to Multicultural Education, Boston,Allyn an Bacon, 1994.
19. Samsudi, Desain Penelitian Pendidikan,
Semarang,Unnes Press, 2006; 173.
20. Borg W, Gall R, M. D. Educational Research, An
Introduction, Sevent Edition, New York, Longman
Inc, 2003; 772.
Volume 11 / Number 1 / 2016

49

technics technologies education management

Exploring Quantum Perspective in School
Leadership: A Review of Effective Principal
Leadership in the Changing Nature of School
Management
Ikhfan Haris1, Afdaliah2, Andi Budiman3, Khaerul Haris4
1
2
3
4

Faculty of Education State University of Gorontalo, Indonesia
The State Polytechnic of Ujung Pandang, Indonesia,
State Senior High School 3 Sengkang, Wajo, Indonesia,
State Senior High School 5 Pare-Pare, Indonesia.

Abstract
In dynamic changing nature of school management and school environments, schools need principals who are fully engaged, creative, energetic
and competent. In the school, the principal is the
key leader to lead and manage school resources.
An effective school leadership with multi-tasking
competences always makes a difference strategy
and approaching in improving the quality of their
school. These multi-tasking competences could be
realized through approaching the quantum leadership. This paper focuses on providing an overview
on multi-tasking competence of school principals
with using the quantum leadership as approach
for managing the school activity. In order to lead
the school in effectively ways, the quantum skill
grows into critical importance competences for
school leaders. The paper also provides some examples of the required key performance indicators regarding the competence of quantum leadership. Finally, this review concluded that even
though approaching of quantum leadership is it
not enough to produce a great school but effective management through quantum skill is needed
to run a good school, particularly in the changing
nature of school management.
Key words: leadership, quantum, principal, effective, educational, school, management
1. Introduction
At the most operational level, school principals stand at the front line, coordinating efforts
towards improved teaching and learning quality in
the school. They are assigned to be responsible for
50

collaborative efforts to achieve educational goals
at school level [1, 2, 3].
In Indonesia, school principals are senior teachers who are perceived as those who have qualifications for taking up school leadership roles [4].
There have never been school principals who have
not been teachers. Therefore, competent teachers
might expect to be “fortunate” to be assigned as
school principals. Unfortunately, most teachers
who used to be competent as teachers become incompetent as school principals as they are not capable of undertaking managerial responsibilities.
They are stuck in the incompetence issues and will
stay there until retired [5,6]. What will happen to
the schools they lead?
The principal is the key leader in the school
with a strong educational background and professional experience. As a leader or manager in the
school, the principals has responsibilities to realize the school visions, missions and goals [7, 8,
9]. In essence, the workdays of Indonesian school
leaders´ are mainly characterized by administrative tasks, even though some of the administrative
tasks cannot be distinguished from the educational
leadership or managerial tasks. Organizationally,
the principal is responsible to both the government
and the community through the school committee.
The principal must balance this joint accountability
with wisdom and care. This, it can be managed effectively when there is a strong positive relationship between the principal and the committee, wide
consultation, good communication and transparent
school management processes in place.
Now day, in the unpredictable changing nature
of school management and school environments,
Volume 11 / Number 1 / 2016
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particularly in the decentralization era in Indonesia, the principal should devote time to providing
the school committee with professional development to enable it to better understand School
Based Management responsibilities and processes. This will enable the school committee to better
perform its role and minimize misunderstanding
Becoming school principals is a privilege as they
are assigned to undertake managerial responsibilities to maximize available resources productively
to achieve the targeted school goals. They need to
ensure that the school systems are effective and the
school resources are available and qualified towards
achieving the goals. It is important for them to manage their schools effectively as they will color the
future life of their students [10].
2. Defining Quantum Leadership
School Linguistically, the word quantum refers
to “a quantity of something”. Mostly, the word
quantum usually used to describe the mechanic
process of physical activities. Apart from its specific application in their origin science - physics,
the term “quantum theory” has been used in many
contexts of various field of science, such as teaching, learning and leadership [11, 12].
Even quantum leadership accepts as a concept in the leadership theory, but until now there
is not agreement or consensus about the concept
of quantum - mechanical leadership and its definition. Zohar (1998) argues that quantum leadership is leadership informed by quantum thinking
and guided by the defining principles of quantum physics/mechanics [13]. The leader, who use
quantum as approach for their leadership exercise
both/and thinking, they think ahead by formulating many scenarios for what the future might hold,
encourage questions and experiments, and thrive
on uncertainty. Furthermore, quantum leaders
have used the defining principles of spiritual intelligence to nurture a higher, quantum intelligence.
Papatya and Dulupçu (2000) state quantum
leadership is a mechanical phenomenon, which is
deterministic and predictable. In addition, according to Papatya and Dulupçu, in leadership process,
relations and conditions can be defined objectively. In the leadership any defect is assumed to be
leader’s fault/mistake [14]. Porter-O’Grady and
Volume 11 / Number 1 / 2016

Malloch (2010) found that quantum leadership is
leader who operates with a “quantum” lens that
views human relationships and environmental elements as interconnected and dynamically moving
[15]. Basically, the relationship between human
and their environment can be described as follows: individuals are important in the world, and
their collective relationships are even more important as they exist in their environments.
Warren Blank (1995) in his book “The 9 Natural
Laws of Leadership”, attempted to explain the paradigm of quantum as an approach in leadership. Blank
views based on the basic of the quantum physic. He
summarized the characteristic of quantum leadership
in four groups: (1) leadership is an interaction field
between leader and followers, (2) leadership cannot
be structured and estimated, (3) discontinuity of the
leadership fact and (4) the impact of leadership mostly depends on interaction [16].
In addition, to understand quantum leadership
as a leadership strategy, Fris and Lazaridou (2006)
tried to systematize and summarize the characteristic of the quantum, which distinguished from the
Newtonian Management [17]. Hence, the quantum leadership often being characterized by: (1)
naturalistic thinking, uncertain and unpredictable
as basic assumption, (2) flexibility, to get things
done there are many ways can be used, (3) distributed authority, using non-hierarchical networks
approach, (4) effort to improve the integrity and
cooperation among members within the organization, (5) Seeing the member of organization as
co-creative partners, (6) experimental thinking,
change and improvement within the organization
could start anywhere and (7) fostering the meaningful relationships and individual wellness.
To realize the quantum leadership in management practices, Shelton and Darling (2001) suggested that leader be going to quantum skills.
These quantum skills are: (1) quantum seeing; (2)
quantum thinking; (3) quantum feeling; (4) quantum knowing; (5) quantum acting; and (6) quantum trusting as well as (7) quantum being. These
seven quantum skill should be mastery by leader
as the responses to the changing nature of management, since the traditional management skills
e.g. planning, organizing, directing, budgeting and
controlling, which not inadequate anymore in facing this situation [18].
51
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Furthermore, the relationship between characteristic of the quantum leadership and the quantum
skills is illustrated in the figure below:

Table 1 Changing Nature of School Management
Old Pattern
Principal as a manager
Centralised
Central decision
makers
Bureaucratic approach
Directing
Being controlled and
organised
Avoiding risks

Figure 1. The relationship between characteristic
of the quantum leadership and the quantum skill
3. Qualities of Educational Leaders, in the
Changing Nature of School Management
With the move to local school management,
decision making patterns of school administration, leadership and management have changed.
An overview of the changing nature of management and the increased need for leadership is presented in the table below. Contextually, the table
is a useful basis for schools to discuss their own
progress in the evolution of leadership and management in their workplace.
Basically, a position reflects the status of its
holders. The status reflects the roles of its holders.
The main roles of school principals as educational
leaders are different from other leadership positions. Educational leadership of school principals
refers to certain required qualities to be able to
undertake the educational roles successfully [19].
What are the qualities of education leaders?
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School Based
Management pattern
Principal as a leader (and
manager)
Decentralised
Local participative decision
makers
Professional approach
Facilitating
Self-motivation
Managing risks

Using all funds, in
accordance with broad
system priorities

Using funds as required and
as efficiently as possible
in accordance with locally
determined priorities within
broad system priorities

Information centred
on the authorized
parties

Information available for all
of the community

Firstly, school principals need to know exactly
what to be achieved (vision) and how to do that
(mission).
Secondly, school principals need to have certain competences to undertake the mission to realize the vision.
Thirdly, school principals need to have certain
character traits to demonstrate their integrity.
4. Realizing a school’s Vision and Mission
through Quantum Leadership
Management There might not be many school
principals who know and understand their school
vision and how to achieve that, which might also
happen to other leaders. Reliable school principals try to know and understand their vision and
make one in collaboration with related school
stakeholders if there has not any. The vision needs
to be socialized for all as the common aspiration
and school principals need to ensure that there are
consistent efforts to have shared commitment to
realize the vision. They will not let the vision be
merely as the display on their school walls.
Theoretically, although in historical process the
functions of school management mostly focused
on organizing school, defining vision and mission
Volume 11 / Number 1 / 2016
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[20, 21, 22, 23], but this function is a part of the
important role of the school principal, on the whole
in the context of understanding of school’s vision
and mission. However, understanding school vision and mission and having good integrity are
not sufficient to be school principals. They need to
meet the required competences to undertake their
responsibilities successfully.
There is a shared agreement that school principals need to have the following competences
(adapted from CCSSO, 2002).
1. Facilitate development, dissemination, and
implementation of teaching and learning
vision that are well communicated with and
supported by the school community.
2. Assist, improve, and sustain conducive
school environment and teaching programs
that support learning process of students and

3.

4.

5.
6.

professional development of teachers and
staff.
Ensure that organizational management
and operation of school resources are to
create safe, healthy, efficient, and effective
learning environment.
Collaborate with parents and community
members to respond to various needs of the
community, and mobilize the community
resources.
Be the role models in demonstrating integrity.
Understand, respond, and influence wider
political, social, economical, and cultural
environments [24].

It is vital that principals give very high priority
to their role as educational leaders. The following
framework distinguishes the principal role both in

Table 2. Principal role between School Management and School Leadership
Principal Role
Areas of
Importance

School Management

School Leadership

Necessary but not sufficient

Vital for school improvement

• School budget
• School maintenance
• Inventory of school material
Organization
resources
• Completing forms and reports
• Data gathering

Curriculum

• Consulting on and establishing the school priorities
• Reviewing what the data means to develop improvement
strategies
• Ensuring a transparent approach to school management
• Means of and purposes for student assessment

• Teaching methods
• Class organization
• Developing classroom management policies and practices
• Purchase of classroom materials
• Attendance
• School instruction hours
• Improved curriculum
• Extracurricular activities
• Local curriculum needs

Human

• Teacher materials and
equipment
• Teacher accommodation
• Election of school committee
• Election of student leaders
• Teaching loads and
responsibilities

• Establishing school values
• Ensuring behaviors are based on school values
• Developing student behavior management policies and
practices
• Teacher mentoring and sharing of good methods
• Teacher sharing of areas where they need help to improve
• Discussion of student needs
• Dealing with gender and children’s rights

Culture

• Organizing school committee
meetings
• Completing the school
development plan
• Training the school committee
in effective meetings
• Training school committee
executive in their roles

• Vision and mission
• Being accountable to the community
• Seeking community input
• Building good relationships
• Mentoring the school staff and community in what
constitutes sound teaching
• Maintaining confidentiality
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school management and school leadership. The
differentiate between school management and
school leadership need to be understanding, since
in theory and practice there is a basic philosophical difference between management and leadership. They have different purposes and they seek
to obtain different outcomes, however in the context of organizational dynamic both are important
and have interchangeable functions [18,25].
Framework below is useful for principals to
consider as a framework for their educational leadership responsibilities. All of these components
are necessary for effective educational leadership.
The question is: What is the working performance indicators of competent school principals
and knowledge and skills required to be so?
5. Working Performance Indicators for
Quantum Leadership Competence
What kind of knowledge and skills required to be
competent school principals?. A summary of literature review regarding the required knowledge and
skill for the school principal in the form of Working
Performance Indicators are presented below:
Quantum Leadership Competence # 1: Facilitate, develop, disseminate, and implement
teaching and learning vision and mission that
are well communicated to and supported by
school community.
School principals need to ensure that schools
have clear and agreed vision and mission that are
supported by their school community. If vision
and mission are not yet available, they need to take
initiatives to have them developed by involving all
related stakeholders [5, 26]. Working performance
that can be identified as their competences are as
follows:
– Vision and mission are developed
collaboratively with related stakeholders.
– Staff, parents, and community members
understand the school vision and mission.
– Related stakeholders believe that the core of
the school vision is to be the guideline for
everyone related to the school matters.
– Contribution from the school community
members towards achieving the vision is
respected.
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– Related stakeholders receive updated
information about the progress of achieving
the school vision.
– School community is actively involved in
the efforts for school improvement, e.g.
school programs, plans, and activities are
developed based on the school vision.
– Plan is implemented based on clear goals
and strategies.
– Student assessment data is used to develop
school vision and goals..
– Demographic data of students and their
families is used to develop school mission
and goals.
– Obstacles of achieving the vision can be
dealt with.
– Provision of resources is available to
implement school mission and goals.
– Available resources have been used
effectively and efficiently to support
achieving school vision and goals.
Vision, mission and plan have been regularly
monitored, evaluated, and revised. The following
are knowledge and skills, which required being
competent school principals: (a) learning goals in
pluralistic community; (b) strategic development
and implementation techniques; (c) system theory
and thinking; (d) data collection, processing, and
analysis techniques, and (e) effective communication, as well as effective consensus and negotiation.
Quantum Leadership Competence # 2: Assist,
develop, and maintain conducive school environment and teaching program for student learning
and teacher and staff professional development.
School principals need to ensure the creation
of conducive school environment [2]. This school
environment enables everyone to be empowered
and develop their best potentials. School principals need to work hard so that social issues, e.g.
drugs abuse will not impact on the school environment. In this school environment, teachers and
students are motivated to learn from one another,
as well as support and empower one another. This
provides room for learning by modeling and being
accountable, and developing full potential.
A principal who is strong in social leadership
will take the time to have individual discussions
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with each teacher. The principal will show care
and respect for others and will work to heal unhappiness in peoples’ feelings. The principal will
recognize teachers’ achievements and be sensitive
to the difficulties they might be experiencing. The
principal will gather and consider the thoughts and
feelings of all in making decisions.
The key indicators or working performance of
competent school principals is outlined below:
– Everyone is treated equally despite their
backgrounds.
– Professional development is focused on
teaching and learning as outlined in the
school vision and mission.
– School staff and students are respected and
considered important.
– Learning issues are identified, clarified, and
addressed.
– Diversity in developing learning experience
is reviewed and considered.
– Long life learning is encouraged and
modeled.
– High expectations are developed as school
culture for school staff and students.
– Technology is used in teaching and learning
process.
– Staff and student achievement are
acknowledged and celebrated.
– Various learning opportunities are available
for all students.
– Schools are managed and directed towards
achieving student success.
– Curriculum, co-curriculum, and extracurriculum programs are designed,
implemented, and revised on a regular basis.
– Results of research studies, perceptions
of teachers, and recommendations from
educated community members are used
as the references for important decisionmaking.
– School culture is evaluated regularly.
– Student learning outcomes are assessed by
using various techniques.
– Staff and students are given opportunities
to use different information resources on
making successful achievement.
– Different supervision techniques are applied.
– Programs to meet the needs of students and
their families are developed.
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There are some essential knowledge and skills
for the principal in this competence, for instance:
(a) capability to facilitate developmental psychology of students; to employ learning theories; to apply
motivation theories; to design, evaluate and revise
the curriculum design, evaluation, and revision.
Furthermore, the principal also expected to deliver
effective teaching principles, and using learning
evaluation techniques in teaching and learning process. Another required skill are the capability or
competency to facilitate school in changing process
for system, organization, and individual in order to
establish positive school culture, as well as capability to implement various learning models and
adult professional development, and assist school
in improving the role of technology in supporting
student learning and professional growth.
Quantum Leadership Competence # 3: Ensuring that organizational management and operation for school resources are used to create
safe, healthy, efficient, and effective learning environment.
Schools principals need to ensure that the organizational management and operation for school
resources are merely used for the sake of students.
They need to ensure that school physical environment is safe and healthy for students, teachers, and
staff [27].
There is several working performance of this
third competent of school principals:
– Knowledge about teaching and learning and
student learning progress is used in school
management’s decision-making.
– Operational procedures are used and
managed to maximize opportunities for
successful learning.
– New beneficial techniques are applied.
– Operation plans and procedures to achieve
school vision and mission are well
developed.
– School contract agreement is managed
effectively.
– School building and facilities are operated
safely, efficiently, and effectively.
– Time is managed effectively to achieve
school goals.
– Potential issues and opportunities are
identified.
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– Every issue is addressed in a timely manner.
– Human resources and other resources are
managed to achieve school goals.
– Organizational system is monitored and
modified regularly as need be.
– Related stakeholders are involved in schoolimpacted decisions.
– Responsibilities are shared to maximize
accountability.
– Effective problem solving skills are applied.
– Conflict solution skills are effectively
applied.
– Effective working group and consensus
achievement are applied.
– Safe, clean, beautiful, and joyful school
environment is maintained.
– Human resources are maintained to get them
functioned towards achieving school goals.
– School documents are kept confidential.
There are at least five knowledge and skills that
are required to be competent school principals for
this competence, as follows; (1) capability to implement organizational development principles;
(2) skill in using operational procedures at school
and regional level; (3) capability to manage issues
and principles on safe and healthy school environment; (4) competence in managing human resources; school finance; school facility (5) ability
to implement school operation regulation and using technology to support management functions.
Quantum Leadership Competence # 4: Collaborate with parents and community members,
respond to various needs and interests, and mobilize community resources.
School principals need to be aware that school
goals cannot be achieved without involving all
related stakeholders, especially parents. School
management is a shared attempt to share big responsibilities to be more controlled. Therefore,
school principals should not give up involving all
related stakeholders to move schools forward.
Contextually, collaboration school and community require a conducive school culture. Therefore school culture is the basis for interaction
between all members of the school organization.
This includes; values (beliefs, honesty, and transparency) and norms (regulations and behaviours
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that prevail and are agreed by all members of the
organization).
The school culture also requires common
views on how students learn, how student behaviour is managed and how members of the school
community - students, teachers, principal, parents
and school committee - respect each other. A positive school culture arises from good relationships
between the principal and teachers, teachers and
teachers, teachers and students, student and students, and between all of these groups and the
school community. This becomes a school characteristic that positively influences the teaching
and learning process at school.
The principal has a key role in developing a
positive school culture. This is done through discussion with the teachers and school community,
through modeling positive values and behaviour
and by having individual discussions with teachers who show unacceptable behavior.
To be competent in collaborating with parents
and community members, as well as mobilizing
community resources, the principal has to meet
the following working performance:
– Active involvement, participation, and
communication with wider community.
– Relationship with community leaders is
developed.
– Information from families and community
members are used.
– Relationship with business, religion,
politics, and government organizations are
developed.
– Different values and opinion of individuals
and groups are well responded.
– Resources of schools and community
members are shared.
– Community resources are secured to help
schools solve problems and achieve goals.
– Partnership with business and education
institutions and community groups are
developed to strengthen school programs
towards achieving school goals.
– Community members are treated equally.
– Diversity is acknowledged and respected.
– Effective relationship with media is
developed.
– Comprehensive community relationship
programs are developed.
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– Public resources are used properly and
wisely.
– Community collaboration is modeled for
staff.
– Proper opportunities are provided for staff
to develop collaboration skills.
Quantum Leadership Competence # 5:
Modeling actions on integrity.
School principals will be uneasy if cannot
model appropriate behaviors. They need to have
behavioral qualities of being reliable, consistent,
committed, responsible, and emotionally controlled. These moral characters have long-term
influence. School principals who only rely on
their position to influence environment will only
have short-term influence. Furthermore, effective principals also enrich teacher performance
[28,29,30,31].
Some working performance indicators required
to be competent school principals in modeling actions on integrity are listed below:
– Personal and professional ethical codes are
modeled.
– Inspiring values, beliefs, and behaviors are
demonstrated.
– Positive behaviors are modeled.
– School operations are made reliable.
– The impact of managerial practices on
others is considered.
– Position is used to improve education
programs and not to meet personal interests.
– Other people are treated equally.
– Rights and confidentiality of staff and
students are protected.
– Diversity in school community is respected.
– Authority of others is acknowledged and
respected.
– Values of school community is reviewed
and considered.
– Ethical behavior and integrity are
highlighted.
– Required regulation and agreement are met.
– Regulation and procedures are applied
equally and wisely.
In order to be competent in modeling actions
on integrity, the principal has to equip with required knowledge and skills in facilitating the
Volume 11 / Number 1 / 2016

implementation of education goals and leadership
roles in modern community; different frameworks
and perspectives on ethics; various school community values; ethical profession codes as well as
education philosophy and history.
Quantum Leadership Competence # 6: Understand, respond, and influence wider political,
social, economic, and cultural environments.
School principals need to be aware that school
life is part of a wider life environment. Life outside schools influences efforts to manage schools
effectively [19]. Social leadership is about developing a school where teachers and the community
care about and support each other. Shelton et al,
(2002) argue that positive value in the organization could be influenced by leadership strategy of
the leader [32]. A successful leader supposed to be
translating the positive organizational values into
transformational strategies that facilitate them to
infuse their values into the fabric of the organizational culture [33,34].
Considering certain systems will help them understand the school position in the wider picture.
Schools are part of social sub-system that relates to
political and economical systems. The key working performance required to be competent school
principals:
– Best efforts to influence school operational
environment for the sake of students and
their families.
– Communication among school members
on trends, issues, and possible changes in
school operational environment.
– Ongoing dialogue with community group
representatives.
– School community is functioned properly as
required by local and national government
policies, regulation, and law.
– Efforts to influence public policy or provide
quality education.
– Communication networks with decisionmakers outside school community are
developed.
For this competence, the following knowledge
and skills required to understand, respond, and
influence wider political, social, economic, and
cultural environments in order to be competent
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school principals supposed to be acquainted with
principles of education bureaucracy that outlines
Indonesian school system; general roles of education in developing and improving democratic
community; regulation that relates with education
and schooling; political, cultural and economic
systems and processes that impact on schools. In
addition, the principal should be understood and
knew about model and strategy of change and conflict resolution as outlined in the context of school
politics, social and economics; global issues and
factors that impact on teaching and learning process; dynamics in developing and supporting policies in democratic political system as well as recognize the importance of diversity and equality in
democratic community.
6. Conclusion
Essentially, school management is completing the school organizational tasks that make the
school run well. On the other side, leadership is
developing a school that values and improves
the learning, well-being and capacity of students,
teachers and the community.
By viewing educational organizations from perspective of physics quantum theory, it essential to
suggest new approaches into leading and managing for effective and efficient delivery of education
services, in this context using of quantum leadership approach. Considering that in the changing
nature of school management, as educational organizational leaders, in term of school principal
shall use the quantum thinking. Through quantum
leadership, they can use the paradoxical differences
to create highly innovative ideas or thinking to improve the quality of their school or organization
The role of the principal swings between
management and leadership and both are necessary. Good management is important for effective school operation. Good leadership improves
harmony, student results and improved teaching.
It is important for principals to develop and use a
wide range of different styles of leadership to suite
different circumstances and needs. Effective management through quantum leadership is needed to
run a good school but it is not enough to produce a
great school, especially in the changing nature of
school management.
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Abstract
The aim of this study was to Identifying the
Critical Success Factors of the Knowledge-Based
Marketing. Required data were collected from the
questionnaire and the results of exploratory factor
analysis. The content of discussing factors was confirmed through the expert’s opinions, using confirmatory factor analysis and KMO index. The results
of this study confirmed the research proposed model and showed that considered variables are appropriate explanations of knowledge-based marketing.
Customer relationship management has the greatest
impact on the success of knowledge-based marketing. Other factors, including service development
management, supply chain Management and Marketing research Management are the next priorities.
Keywords: Knowledge, Knowledge Management, Marketing, Critical Success Factors
Introduction
Marketing is the basis for creating value for
shareholder sand customers. So, this is the marketing task to provide the expected value for organization and customers by creating trust and
loyalty among them. Marketing, like other trade
rules, must adapt to technology changes [1]. Using
the concept of knowledge in marketing enables us
to keep pace with technology changes, identifying
the customer’s needs and meet their expectations.
Recent emphasis on customer relationship management, because marketing function has become
an ideal application area for analyzing customer’s
data. The new findings suggest that addressing the
knowledge-based marketing in the present era is a
necessity, and it is considered as one of the main
competitive advantages of businesses. A question
that comes to mind is that in organizations, especially banks, in this study, what factors should be
considered as key factors to gain a competitive
advantage and succeed in the knowledge-based
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of marketing? To properly answer this question,
this study will be presented and analyzed. So the
administrative process of applying knowledge
management as a key solution will be proposed
for improving marketing purposes. Therefore, this
study is presented based on knowledge factors in
the marketing field and then identifying the critical success factors among these variables. In that
situation, according to the pattern of Kohlbacher,
exploratory scales for measuring the model have
been used to identifying knowledge-based marketing factors in staffs [2]. In this research, the
main questions included, what critical success
factors of knowledge-based marketing are among
bank staffs and how the priority of influencing
is in these variables at the levels of concepts, dimensions and indicators? For this purpose, a determined structure is designed in which the conceptual model is considered for knowledge-based
marketing dimensions and for measuring this
framework, an investigator questionnaire has been
used. Generally, Kohlbacher regarded four aspects
of knowledge-based marketing, which includes:
1. Customer Relationship Management.
2. Marketing Research Management.
3. Supply chain management.
4. Product (Service) Development
Management [3].
Theoretical Research
Critical Success Factors (CSF)
In literature, there are a lot of definitions for critical success factors. One of the most important definitions has been proposed by Rockart, 1979. Key success factors include a limited number of areas that
will have been successfully functional to compete
[4]. In another definition, Leidecker & Bruno stated
that the key success factors included the characteristics, conditions or variables that, if properly managed, can have a considerable impact on the success
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of the organization’s competitive position [5]. In
contrast, Pinto and Slevin believe that, key success
factors are those whose significantly improves the
chances of project implementation [6].
Marketing and knowledge
The combination of two concepts of marketing and knowledge is beyond the scope of knowledge [7]. However, Drucker was the first who
began to combine these concepts [8]. Drucker
says in his book -management practice: making
customer is the most important goal, and the organization has two tasks for achieving the goal:
marketing and knowledge, and calls them the entrepreneurial tasks [8]. We can know the relation
between marketing and knowledge as an effective
bilateral interaction [9], and we can achieve to a
permanent competitive advantage by developing a relation between marketing and knowledge
[10]. According to some researchers, knowledge
in marketing should be focused on product innovation or services and innovation in distribution
channels and supply chain [11]. According to this
idea, the knowledge gathered by different groups,
brings us to new services and products, and we
can improve marketing activities of the organization and achieve to a higher productivity, by
combining information production and business
related industries. Some papers have investigated
knowledge-based marketing. Culture is one of
these parameters. Different customers have different cultures, and their behavior is very effective in
the buying process [12]. Doyle believes that think
of only good product or service, is not enough, but
with the presence of other competing products and
services, we should create the possibility for the
customers to get the product in a way that customers receive their expected value [1]. However, attention to supply chain management and customer
relationship management, we can achieve to this
goal. The supply chain is a complex network of
facilities and agencies that each has different goals
and often conflicting [13]. Bello, Lohtia & Sangtani idea has investigated the knowledge factors
in the field of marketing and management of the
supply chain. In this paper, the knowledge is used
in the supply chain [14]. Knowledge in the supply
chain has combined related information and technology development and procedures of marketing
Volume 11 / Number 1 / 2016

and logistics and offers a higher level of efficiency
and effectiveness in operations and service.
Knowledge-based marketing
Knowledge-based marketing first has introduced by Hult and Ferrell, he believed that in
order to customer satisfaction, the organization
should understand customer’s needs and then organize them into organizational knowledge [15].
This knowledge should eventually turn into marketing activities. Although the need for a knowledge-based marketing approach and strategy and
systematic marketing knowledge creation has
increased, only a few companies are willing to
accept this approach. These companies face the
increasing challenge of a global business environment with fierce competition and only through
knowledge-based marketing approach; they will
be able to overcome this challenge. Toyota is perhaps the most prominent example. Actually, this
company has been very successful and strong
often in organizational learning and knowledge
creation and sharing [2]. There are a few explanations for knowledge-based marketing, which
is also called value -based marketing, innovation
marketing, and knowledge – oriented marketing.
Among them is the following that is provided by
the experts of management. Knowledge-based
marketing is the use of available environmental
knowledge of marketing units in organizations.
This doesn’t mean knowing what we know, but
mean knowing what we need it [16]. Knowledge which targets knowledge acquired through
the consumers, maintain long- term brand, use
in the local market and Create Retail Partnerships [17]. Knowledge-based marketing shows
how the knowledge can be used to underpin and
strengthen the marketing management philosophy
[18,1,8,15,19,12,2,3]. Note that, an important aspect of the knowledge -based theory of the firm is
that the source of competitive advantage lies in the
application of knowledge [20]. Knowledge-based
marketing refers to specific areas of knowledge related to organizational marketing processes [19].
Methodology
In terms of objective, this study is practical and
in terms of methods of data collection, it is a de61
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scriptive, cross-sectional and survey study. Statistical populations of research were all employees of
Mellat bank branches of Iran in Sanandaj city. The
number of subjects was 150, which the data of 138
people were analyzed, after eliminating questionnaires with heterogeneous data. The main method
of data collection in this research is library and
field. The instrument used was a questionnaire. The
questionnaire has also been evaluated in terms of
reliability and validity. This questionnaire includes
24 questions, which is used for assessment of the
key success factors of knowledge-based marketing, using the four views of Kohlbacher method.
Therefore, management of customer relationship,
management of the supply chain of service, management of development services and management
of marketing research is dedicated to questions one
to six, seven to eleven, twelve to seventeen, eighteen to twenty four, respectively [2]. The measuring
level of the questionnaire is distance and is based
on 5 degrees Likert scale. The content validity assessment was used for validity investigating of the
examination: For validity investigating, we made a
form as “confirmation’s experts form A” by study,
investigating and determining the possible components. This form was given to experts, teachers and
scholars of marketing science and knowledge management. After reviewing the comments, corrections were made, and again we get feedback from
the comments. To determine the reliability of the 21
questionnaires, first 30 questionnaires were distributed, and Cronbach alpha coefficient was calculated. The Cronbach alpha coefficient for knowledge
- based marketing was 0.933, and was approved.
Data Analysis
For the analysis of survey data, in addition to
taking descriptive and univariate statistical analysis methods, Vicariate, multivariate and inferential
analysis methods were also used for examining two
variables and their relationship. The researcher has
calculated statistics by use of the sample values
and has generalized the statistics to the population
parameters by use of some methods such as average comparison, variance analysis, correlation between variables, and factor analysis and regression
analysis, which is briefly described. Furthermore,
the valid test of Kolmogorov - Smirnov is used to
check the assumption of normality of data, which
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indicated that the significance level (sig) of all variables is higher than 0.05, thus, the distribution of
all variables is normal. Considering the normality
of variables, single-sample T test used for explanation and interpretation of the variables, which Test
Value = 3 and confidence interval = 95% (5% error). According to the test results, all the variables
had an average higher than the Test Value, and this
difference is meaningful because the sig of all variables are lesser than 0.05, thus, all variables are in
the population strongly. Exploratory factor analysis
is used for validity determination of questions and
checked the questions if they measure the required
variable or not. In order to determine the suitability
of the data, KMO test and Bartlett’s test is used, before, the results are shown in Table 1.
Table 1. KMO and Bartlett’s test for questions
KMO Test
Bartlett’s test

χ2
d.f
Sig

0.861
2372.145
276
0.000

Source: Research Data

According to the Table, KMO = 0.861, the
sample was adequate for factor analysis and sig
= 0.05 for the Bartlett’s test which indicates that
factor analysis is appropriate for identification
of the factor model. Result of exploratory factor
analysis is to answer the research sub- questions
and determines the key factors in explaining the
effect of the main variables (knowledge - based
marketing). As shown in the Table 2, the questions
measure the required variable, thus, it shows the
validity of questions. The cumulative percentage
of variance explained by this four factor is 69.704
%, which indicates that 69.704% of changes in
marketing variables are related to this four factor.
According to results of correlation test, as shown
on table3, in any dimension sig is lesser than 0.05,
and H0 assumption is rejected, thus, there is no
meaningful relationship between these two variables. Therefore, each dimension of customer relationship management, supply chain management,
service development management and marketing
research management has a meaningful and direct
relationship with knowledge - based marketing.
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Table 2. Matrix of rotated principal component analysis and Varimax rotation with Kaiser Normalization
to knowledge-based marketing variable
Factors

Questions
Q.15
Q.17
Q.16
Q.14
Q.13
Q.12
Q.24
Q.23
Q.19
Q.22
Q.18
Q.21
Q.20
Q.6
Q.2
Q.4
Q.1
Q.5
Q.3
Q.11
Q.10
Q.8
Q.9
Q.7
Specific amount of factors
Explained Variance by each agent
Cumulative percentage of explained variance

SDM
0.916
0.878
0.864
0.822
0.802
0.782
0.064
0.124
0.093
0.065
0.073
0.168
0.074
0.062
0.277
0.161
0.246
0.070
0.175
0.011
0.078
-0.005
0.078
0.159
7.845
4.601
19.173%

MRM
0.119
0.047
0.123
0.108
0.198
0.040
0.857
0.802
0.775
0.760
0.712
0.693
0.683
0.089
0.141
0.201
0.136
0.241
0.278
0.069
0.188
0.100
0.030
-0.008
3.462
4.373
37.396%

CRM
0.182
0.153
0.166
0.107
0.092
0.242
0.238
0.189
0.218
-0.016
0.080
0.208
0.305
0.843
0.820
0.766
0.737
0.729
0.690
0.090
0.069
0.024
-0.008
0.059
3.265
3.983
53.993%

SCM
0.034
0.041
0.062
0.092
0.190
-0.021
0.060
0.093
0.061
0.046
-0.042
0.227
0.068
0.083
0.078
-0.008
0.050
0.088
-0.026
0.912
0.884
0.844
0.840
0.766
2.157
3.771
69.704%

Subscription
Ratio
0.888
0.800
0.794
0.707
0.727
0.672
0.799
0.703
0.661
0.584
0.521
0.604
0.580
0.730
0.775
0.653
0.625
0.602
0.589
0.845
0.828
0.723
0.713
0.615
----

Table 3. Results of Correlation test
Variable
Customer relationship management
Supply chain management
Development Services Management
Marketing research Management

Number of
samples
138
138
138
138

The correlation
coefficient
0.887
0.815
0.874
0.851

Sig

Result

0.000**
0.000**
0.000**
0.000**

Direct correlation
Direct correlation
Direct correlation
Direct correlation

** = 99% or (0.01>P)

Evaluation of a conceptual model of the
research
Confirmatory factor analysis is used to show
fitting model with data, validity conformation of
knowledge - based marketing variable, and property of indicators. Therefore, the first-order factor
analysis was conducted to assess the indicators
and questions related to each dimension of knowlVolume 11 / Number 1 / 2016

edge - based marketing and significance level and
importance of each dimension was calculated,
then, conceptual model of the study was to assess
by second-order factor analysis. Results of confirmatory factor analysis for measuring the dimensions of knowledge - based marketing indicated
that all structures are validated. However, since
this four dimensions measure and evaluate the
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Table 4. The second-level of factor analysis indexes variable of knowledge-based marketing
The fit index
χ2/df
GFI (goodness of fit index)
RMSEA (Root Mean Square Error of Approximation)
RMR (root mean square residual)
NFI (Normed Fit Index)
NNFI (Non-Normed Fit Index)
CFI (Comparative Fit Index)

knowledge - based marketing variable together,
they should have internal consistency. First-order
factor analysis confirmed the internal consistency
of this dimension. Since fitting data with models
was confirmed by first-order factor analysis of
knowledge - based marketing, in order to investigate significance of the relationship varies with
the dimensions of knowledge-based marketing;
second-order factor analysis is used.

Figure 1. Significant numbers in second-level of
factor analysis of knowledge-based marketing

64

Optimum
3.00>
< 0.90
> 0.08
0.05>
< 0.90
< 0.90
< 0.90

Result
1.406
0.93
0.054
0.036
0.95
0.98
0.98

Figure 1 shows significant numbers of secondorder factor analysis and Table 4 shows the fit indices. According to the dimensions considered,
the parameter estimates for all paths are significant and indicate that dimensions considered to
knowledge-based marketing have the validity.

Figure 2. Estimated coefficients, standard secondorder factor analysis of knowledge-based marketing
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Interpretation of the values reported in Table 5 as
follows: 1) Significant number between knowledgebased marketing variable and dimension of customer relationship management is 9.29, which is higher
than 1.96, which indicates the relationship between
knowledge-based marketing variable and dimension of customer relationship management are significant at a confidence level of 99 %. The square
of the multiple correlations is 0.83 and indicates the
dimension of customer relationship management
explained 83% of knowledge-based marketing
variable. The path coefficient between the variables
of knowledge-based marketing and customer relationship management is equal to 0.91, which shows
the effect of the customer relationship management
on knowledge-based marketing variable, and the
influence of customer relationship management
on knowledge-based marketing variable, is in the
first place. 2) Significant number between knowledge-based marketing variable and dimension of
supply chain management is 7.13, which is higher
than 1.96, which indicates the relationship between
knowledge-based marketing variable and dimension of supply chain management are significant at
a confidence level of 99 %. The square of the multiple correlations is 0.65 and indicates the dimension of supply chain management explained 65% of
knowledge-based marketing variable. The path coefficient between the variables of knowledge-based
marketing and supply chain management is equal
to 0.80, which shows the effect of the customer relationship management on knowledge-based marketing variable, and the influence of supply chain
management on knowledge-based marketing variable, is in the first place. 3) Significant number between knowledge-based marketing variable and dimension of service’s development management is
8.27, which is higher than 1.96, which indicates the
relationship between knowledge-based marketing
variable and dimension of service’s development

management are significant at a confidence level
of 99 %. The square of the multiple correlations is
0.72 and indicates the dimension of services development management explained 72% of knowledgebased marketing variable. The path coefficient between the variables of knowledge-based marketing
and service’s development management is equal to
0.85, which shows the effect of the customer relationship management on knowledge-based marketing variable, and the influence of service’s development management on knowledge-based marketing
variable, is in the first place. 4) Significant number
between knowledge-based marketing variable and
dimension of marketing research management is
5.60, which is higher than 1.96, which indicates the
relationship between knowledge-based marketing
variable and dimension of marketing research management are significant at a confidence level of 99
%. The square of the multiple correlations is 0.64
and indicates the dimension of marketing research
management explained 64% of knowledge-based
marketing variable. The path coefficient between
the variables of knowledge-based marketing and
marketing research management is equal to 0.80,
which shows the effect of marketing research management on knowledge-based marketing variable,
and the influence of marketing research management on knowledge-based marketing variable, is in
the first place.
Discussion and Conclusion
This paper was to identify the key success factors of knowledge-based marketing Since knowledge-based marketing is a new topic in the field of
knowledge and marketing interaction and in order
to achieve this goal, the papers in this area have
been recently studied. Most of these articles were
similar to the view of the dimensions of knowledge-based marketing. The final purpose of these

Table 5. The results of the second-level of factor analysis of knowledge-based marketing variable
Variable

Dimension

Number of
Path
Squared multiple
Rank
significant (t-value) coefficient (β)
correlation (R2)

Knowledgebased
marketing

Customer relationship management

9.29

0.91

1

0.83

Supply chain management

7.13

0.80

3

0.65

Services Development Management

8.27

0.85

2

0.72

Marketing research Management

5.60

0.80

4

0.64
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studies was the base of this research. In this paper,
the dimensions obtained by a detailed look at marketing issues, knowledge and knowledge-based
marketing and the key factors were identified and
prioritized. In order to explain the aspects of research, Kohlbacher model of knowledge-based
marketing was applied that contains four dimensions [3]. These dimensions include customer relationship management, supply chain management,
marketing research and product development
management (services). Results of the research, at
the first level, confirmed significant correlation of
each dimension with knowledge - based marketing variable, and finally prioritized them. Therefore, the customer relationship management is the
most critical factor in the success of knowledgebased marketing this variable includes:
1. Using the key customers’ ideas in designing
the services.
2. Customer oriented, knowledge-based culture.
3. A database of customers’ records.
4. Customer’s complaints management.
5. Exchanging information with key customers.
6. Electronic customer’s relationship management.
Other factors such as product development
management, supply chain management, marketing researches management, are in further preferences, respectively. Their sub variables in order
are: Product development management:
1. Speed in banking.
2. Internet banking service.
3. Telephone banking.
4. The system of giving turn.
5. Giving services out of the office working
hours.
6. Electronic banking.

3.
4.
5.
6.
7.

Identifying actual and potential customers.
knowledge-based advertising.
Exploring opportunities.
Evaluating the competitive power of market.
Identifying the competitors.

The result of this paper can help the managers
to have not only their employees’ ideas to improve
the organization, but also make the customers’ ideal
obvious to use in designing services based on their
needs and demands. It can be possible by making
the boxes of ideas and suggestion for customers.
Marketing managers can change the hidden knowledge on customers into explicit one and use them
as a basis for improving their products and services.
Findings indicate that, a marketing organization
must increase their knowledge about the competitors around, and this is conceivable just by sub
variables of supply chain management mentioned
above. Generally, managers can use the knowledge
of customers, suppliers, competitors, products and
services in order to execute the marketing plans
successfully. In future researchers, other marketing topics such as marketing 7p or marketing services and influence of knowledge on each element
strengthening can be studied. They can also study
on the strategies of knowledge-based marketing
and how they can affect the firms and organizations. Future researchers can evaluate the relationship between knowledge-based marketing and the
community of practice. One of the most important
limitations is lacked of having a specific and authentic measurement tool or questionnaire. Because
of choosing the banks as the statistical population,
they refused to answer the questions from the point
of secrecy of the responses.

Supply chain management:
1. Identifying the funding resources.
2. Knowledge-based allocation of resources.
3. Acquiring suppliers’ information.
4. Information technology.
5. Attracting the suppliers of capital.
Marketing research management:
1. Extracting the documentation requirements.
2. Assess the customers ‘ needs and demands.
66
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Abstract
The purpose of this study was to understand the
implications of athlete brand among fans. Using
a conceptual framework derived from a literature
review as a starting point, a set of interviews was
conducted with fans from three different countries
in order to develop a better understanding of the
role of athlete brand on fans’ responses towards
an athlete, and the associated teams and sponsors.
The findings indicate that fans’ responses towards
an athlete include media following, creating their
own narratives, positive word-of-mouth, and resistance to changing a favourite athlete. In addition,
responses to the athlete’s team include potential
team substitution when the athlete is transferred,
support for multiple teams and increased revenue
generation. Finally, the sponsors of the athletes
may also have benefits among fans including
brand recognition, positive image, purchase intentions and ignoring rival sponsors. The implications of these findings for building and managing
an athlete’s brand are discussed, and directions for
future studies are provided.
Keywords: Athlete Brand, Loyalty, Teams,
Sponsors, Sports.
1. Introduction
The turn of the century brought technological
changes that have helped to increase the intensity
of what are referred to as winner-takes-all markets, and one of these winners is the star athlete
[1]. Melnick and Jackson [2] state that athletes
are public heroes and superstars because of their
good performance at the international level helping them to achieve higher popularity and star
status. That is why athletes are used as endorsers
more often than any other celebrity [3]. In line
68

with these views many star athletes, such as David
Beckham, Michael Jordan and Tiger Woods, have
emerged and become powerful global brands with
fans worldwide [4].
A human brand could be explained as any wellknown persona in terms of marketing efforts, and
celebrities (e.g. athletes) are types of human brands
that possess additional associations and features of
traditional brands [5]. Being a successful brand is
advantageous in the sense that one’s brand becomes
an intangible asset [6]. This permits such individuals to achieve marketing accomplishments through
the positive value attached to their names (i.e. honesty, dedication, brilliance) and represent great
commercial potential [7]. For example, although
renowned boxer Muhammad Ali retired decades
ago, he still represents an example of a successful
brand for fans worldwide. Therefore, the establishment of a brand is becoming a paramount aspect
for athletes, as brand management for athletes tends
to elicit a long-lasting, emotional attachment with
their fans [8]. This emotional attachment is demonstrated by several present-day athlete brands. For
example, footballer star Cristiano Ronaldo maintains more Facebook followers than anyone else in
the world. Other examples include the economic
impact of Cleveland Cavaliers’ LeBron James on
the city of Cleveland or the admiration of Hakeem
Olajuwon of the Houston Rockets among the citizens of Houston [9]. Athletes who achieve the status of brands not only help themselves, but also
tend to return the favour to their teams and sport.
The cyclist Lance Armstrong, for instance, was of
major importance in increasing the popularity of
road cycling in the United States [10]. In addition,
another direction of athlete brand is athlete effect
on its sponsors. Over the past few decades, athlete
endorsements have risen enormously and more athVolume 11 / Number 1 / 2016
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letes are being selected as the face of brands [4].
McGhee [3] justified the selection of athletes as
brand ambassadors as it enhanced their sales. In this
respect, the agreement between Cristiano Ronaldo
and Nike helped this sports brand to win the Asian
market that was previously dominated by Adidas
[11]. To summarize, when an athlete achieves the
status of a brand, this brand may be valuable in
three different directions: the athlete him or herself
(i.e. more fans following and popularity, becoming a media celebrity), the team represented by
the athlete (i.e. increases in popularity, gate money
and merchandise sales), and athlete sponsors (i.e.
increases in sales of products/services and more intentions to purchase in the future).
While previous studies have discussed the implications of athlete brand, there are yet to be qualitative studies that have examined the implications of
athlete brand with an understanding of all the possible beneficiaries of athlete brand (athlete, team and
sponsor). In light of previous literature, the current
study was developed using a set of interviews with
fans in order to develop a deeper understanding of
the consequences of establishing an athlete brand
for him/herself and its stakeholders (i.e. teams and
sponsors). Therefore, the purpose of this study is to
develop a deeper understanding of the role of establishing an athlete brand and how an athlete brand
may impact fan responses toward the athlete, his/
her team and associated sponsors. In doing so, this
study attempts to provide a framework for helping
athletes and brand managers in establishing a recognized brand, and therefore, enhancing the benefits of athlete branding.
2. Literature review
2.1 Athlete brand
Carter [12] explained that a personal brand is
related to one’s opinion about a particular individual. That is, an athlete brand could be explained
as the personality of an individual athlete for the
public [13]. Also, Montoya [14] explains that the
process of establishing an athlete brand occurs
through fan attachment to their favourite athlete,
while Yu [15] mentioned that the link of a fan to a
certain athlete depends upon the athletes’ successful career and positive images of their personal
Volume 11 / Number 1 / 2016

lives. Furthermore, Grant et al. [16] stated that
football athletes become famous due to their onfield performance and off-field activities.
The establishment of a brand is important for
athletes seen as star players due to the brand’s enduring and profitable relationship with its customers [13]. Hausman and Leonard [17] found that
NBA superstars such as Michael Jordan and Shaquille O’Neal have a large impact on TV ratings
and game attendance. As a result, teams compete
for the best athletes due to both their performance
on the field and impact off the field. Kerr and
Gladden [18] explained that star athletes have the
ability to almost single-handedly develop brand
equity for their clubs and enjoy almost cult-like
status. Yang and colleagues [4] further stated that
although the team’s performance depends on the
entire team, several fans tend to visit the stadium
or watch games on TV because they are attracted
by a star athlete. This is one of the reasons why
companies often try to sponsor athletes, because
it can enhance brand awareness among potential
consumers [19].
2.2 Positive implications of athlete brand
Understanding the impact of branded athletes
among fans is paramount due to its potential benefits in terms of increased loyalty towards the
athlete him/herself [15], the athlete’s team [20]
and even the athlete’s sponsors [3]. Loyalty can
be described as an allegiance to a person or cause
[19]. Similarly, fan loyalty refers to the level of
emotional attachment an individual develops with
a particular sport, team or athlete [21]. When focusing on athletes, being loyal to an athlete can be
described as an individual’s emotional attachment
to a certain athlete leading him/her to develop a
positive image about that athlete [13]. In this vein,
Dwyer [22] noted that a loyal consumer displays
intense behaviour and a strong, positive attitude
toward a brand. For instance, the Cristiano Ronaldo presentation ceremony in Madrid comprised
80,000 fans in the stadium in addition to millions
on TV screens worldwide [23].
Another benefit of athlete brand is related to the
team in which the athlete plays. Due to attachment
with the athlete, fans often develop an attachment
with the athlete’s team. That is, when fans are loy69
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al to a particular athlete, they tend to support the
associated team [18]. For instance, Real Madrid
used David Beckham to earn the loyalty of Asian
fans in the Far East and to sell shirts among local
and international fans [15]. In addition, Neale and
Funk [20] described athlete interest among fans as
one of the major factors for increasing game day
attendance. Brandes et al. [24] further noted that
superstar presence in the team squad is a cause of
increases in attendance for a team at both home
and away matches. Athletes can also contribute to
increasing the number of TV viewers, as several
fans tend to watch matches because of a certain
athlete as Kerr and Gladden [18] reported that Japanese television stations agreed to broadcast Spanish League games in Japan after David Beckham’s
transfer to Real Madrid. That is, a star athlete adds
value to the team via his performance on the field
and enhanced the popularity of the team as well.
In addition, in recent years athlete sponsorships
have become ever-more common, as sponsors
want to capitalize on well-known athlete brands
in order to boost their product, brand and/or good
that is sold to the public [15]. Dees et al. [21] suggest that there is a link between the fans, their
favourite athlete and associated brands. Athletes
seen as brands provide several important benefits
over unknown sponsors, as they easily win viewers’ attention [25]. Also, Rindova et al. [26] noted
that a high level of public attention and positive
emotional responses are obtained when some famous person is involved in marketing activities.
This means that when athletes endorse a product
or service, these branded products or services tend

to achieve public recognition and increased sales
due to the athletes’ own brand status.
All these studies have contributed to understanding the implications of athletes as brands.
Still, there is lack of one comprehensive study focusing on the positive implications of athlete loyalty in a single model. Furthermore, it is important
to develop a deeper understanding of how athlete
loyalty, team loyalty and sponsor loyalty manifest
among sport fans who follow their favourite athletes. Therefore, the current study adopts a conceptual framework based on a literature review as
a starting point to develop a deeper understanding
of the positive implications of athlete brand for the
athlete himself/herself, as well as for his/her teams
and sponsors (see Figure 1). The research questions guiding this study are as follows:
RQ1: How does an athlete brand contribute to
fans’ responses towards that athlete?
RQ2: How does an athlete brand contribute to
fans’ responses towards the athlete’s team and its
endorsers/sponsors?
3. Methodology
3.1 Sampling of participants
A purposeful, convenience sample was employed to select our study participants. Patton [27]
noted that criterion sampling is a type of purposeful sampling, which calls for participants to meet
predetermined criteria for selection. For this study,
participants had to meet the following criteria: 1)
they must consider themselves a sports fan, 2) they

Figure 1. Implications of athlete brand based on the literature review
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have at least one favourite athlete, 3) they have
watched at least one game (live or through television) of their favourite athlete during the current
season, and 4) they have been following this particular athlete for at least one year on various media channels (i.e. mass media, social media). All
interviews were conducted by the lead researcher
in settings preferred by the interviewees (e.g. the
interviewee’s office or a class room at the author’s
home institution for this specific purpose). The
final sample comprised of 21 football fans from
three different countries: a Baltic, Northern European nation (Estonia), a south western European
nation (Portugal), and an Asian nation (Pakistan).
The participants included both males and females
and came from a diverse range of professions. The
sample included participants that were just fans, as
well as amateur and former players, which offered
an especially interesting viewpoint to our study
(See Table 1).

period of two months and were audio recorded
and transcribed verbatim. The participants were
asked to sign a voluntary participation form that
explained the purpose of the study and their acceptance to participate in the study.
A semi-structured interview guide was created
in accordance with the interview guidelines proposed by Patton [27]. Through the interviews, we
tried to cover the issues mentioned in the literature
related to the implications of athlete brands among
fans. Each interview consisted of questions about
fan loyalty towards the athlete, loyalty towards the
athletes’ team, and loyalty towards the athlete’s
sponsor(s). For example, we asked: (1) Do you
feel a connection with your favourite player? (2)
Do you like the team in which your player is currently playing? (3) Are you more willing to buy
the products of the brands that are sponsoring your
favourite player?
3.3 Instrumentation

3.2 Data collection
Data were collected through a set of 21 interviews. All interviews were conducted during a

To achieve in-depth knowledge the researcher
serves as an instrument to elicit the data. Probing
questions were asked to extract more details [27].

Table 1. Sample characteristics
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

Pseudonyms
Anton
Eha
Edvin
Heino
Kadri
Kalev
Abdul
Tariq
Adnan
Ibrahim
Imran
Farooq
Kashif
Zeeshan
Farid
Awais
Shahid
Fazal
Martim
Afonso
Dinis
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Gender
M
F
M
M
F
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M
M

Country
Estonia
Estonia
Estonia
Estonia
Estonia
Estonia
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Portugal
Portugal
Portugal

Profession
Football player
Lecturer
Commercial Director of football club
Entrepreneur
PhD Researcher
Bank employee
Mechanical Engineer
Student
Lecturer
Student
IT-Specialist
Salesman
IT-Specialist
Sports Journalist
Student
Marketing Manager
Student
IT-Specialist
Scholar and sport journalist
Student
Student
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For instance, real-life examples were often used
in follow-up questions to gain more clarity about
the participants’ concepts and beliefs about certain
athletes. The interview guide remained the same
in its structure and sequence of questions for every interview. The interviews lasted from 15 to 40
minutes depending upon participant interest, and
willingness to share his/her thoughts. For the sake
of concealing their identities, we assigned pseudonyms to each of our participants (see Table 1).
Back translation: All participants selected in
Estonia and Portugal had a solid understanding
of the English Language, and therefore, the interviews were conducted in English. In turn, the
Urdu language was adopted in Pakistan due to the
difficulties in finding sports fans that had good
English skills. To translate the questionnaire into
Urdu, back translation was used to minimize discrepancies between the original instrument and
the translated instrument. The questionnaire was
first translated into Urdu by one of the researchers
of the current study and then back-translated into
English by two different professors who are proficient in both languages (i.e. English and Urdu).
The comparison of the two forms made it clear that
the two instruments were conceptually equivalent.
3.4 Data analysis
The data analysis was initiated after conducting the first interview as it permits researchers to
become more familiar with the participants’ responses [28]. The lead researcher listened to the
interview and transcribed it verbatim. After converting the interview into written form, the lead
author noted the first impressions of the interview.
Next, the initial impressions of the interview were
discussed with the other researchers. Through this
process, the researchers were able to discuss how
to improve subsequent interviews after each interview so that the research team could gain a better
understanding and response from the participants.
There were two levels of coding adopted for the
current study (i.e. the open coding level and the
axial level). For the initial analysis, we employed
open coding (i.e. “Breaking data apart and delineating concepts to stand for blocks of raw data”;
[28, p.195]. Interview responses were read until
data were completed understood. We discussed
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preliminary themes originating from the first read
of the data, and through this process we were able
to select passages to determine emergent patterns.
Once initial themes were recognized, we established it into more defined, concrete themes or in
some cases, combined themes if they were similar
and could not stand alone. Corbin and Strauss [28]
defined this process as axial coding – the process
of combining or relating the initial themes to one
another. Axial coding helped to elaborate the result of this study from the initial themes.
The trustworthiness of the data analysis was assured through Patton’s [27] guidelines for achieving trustworthiness in the study through credibility
and dependability/ conformability. For the purpose of credibility and dependability, researchers
with competence in the area of inquiry were part
of the study. Furthermore, we did our best to provide all sorts of details about the research process
to our participants. Peer-debriefing sessions were
held to gain an outside perspective on the themes
emerging from the data. We crosschecked that the
participants’ voices were being accurately portrayed through comparing written and recorded
interviews by another researcher of the study. For
the purpose of achieving conformability, during
the interviews, the interviewer remained unbiased
and never commented about their own opinion
about certain matters or athletes.
4. Findings
The results of the interviews conducted with
fans are presented in three parts. The first part of
the interviews covered aspects related to fan loyalty towards the athletes. The second part focused
on fan loyalty towards the athlete’s team, while
the third part is related to fan loyalty towards
the athlete’s sponsor(s). Overall, the findings are
in line with previous studies and allow a deeper
understanding of the model proposed in Figure 1.
The results of the interviews are presented below
and summarized in Table 2.
4.1 Athlete loyalty
Table 2 shows the participants’ responses about
their link with the favourite athlete highlighting
five manifestations of athlete loyalty: media folVolume 11 / Number 1 / 2016
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Table 2. Participants’ discussion about the implications of athlete brand
Antecedent
Athlete Loyalty
Media following
Own narratives
Positive WOM
Creation of links
Resistance to change
Team Loyalty
Team substitution
Support to multiple teams
Revenue generation
Sponsor Loyalty
Brand recognition
Positive image
Purchase intentions
Ignoring rival sponsors

Participants’ responses
“I have my mobile full of pictures of Cristiano Ronaldo, and I saved pictures from him
wherever these pictures are posted: on Facebook, Twitter, Instagram, Newspaper”
[Farid]
“I think Ronaldo has converted to Islam, but he did not declare it publically” [Abdul]
“I usually mention to my friends that I follow Iniesta because of his example of
humbleness, even knowing he wants to succeed” [Imran]
“I am a hard worker like Ronaldo though I have less success” [Fazal]

“I was a Barcelona fan, but after Ronaldo’s transfer I started to follow Real Madrid”
[Anton/ Martim/ Abdul]
“If Gerrard would move to Inter Milan I would start supporting them as well, although
Liverpool would also be my favourite team” [Dinis]
“I have a Barcelona scarf already, and I used to watch their matches on TV. Still, I
would like to visit Barcelona to watch a live match in the stadium” [Kadri]
“I remember Cristiano Ronaldo was the face of a Bank in Portugal. Although the bank
almost closed, I still remember the name because of Ronaldo” [Afonso]
“When my favourite athlete appears in a TV commercial, I have faith that he has
tested that product himself” [Awais]
“If my favourite player is involved in marketing strategy from a brand, I would love
to buy that product at least once” [Heino/ Afonso/ Tariql]
“Nobody in Portugal bought a Pepsi when the brand campaigned against Cristiano
Ronaldo” [Martim].

lowing, own narratives, positive word-of-mouth
(WOM), creation of links and resistance to change.
Media Following: Athlete loyalty seems to
lead fans to know more about their favourite athlete, and as a result, fans tend to start following the
athlete on social media platforms. In the current
study, all 21 participants acknowledged they follow their favourite athlete. Also, once they recognize a certain athlete as their favourite, they start
to follow him through different media platforms in
order to know more and more. For example, one
of the participants mentioned that:
I started to follow him when he was playing for Manchester United. After that, he kept working hard in Real Madrid. Last year he won the golden boot again. He has been
among the top contenders for ‘Ballon d’or’ for many years
and these reasons were my basis for following him through
the media [Abdul].

Following an athlete through the media may
also enhance a fan’s perception of that athlete, given that social media brings fans and athlete closer.
In this respect, two participants noted that:
Volume 11 / Number 1 / 2016

Fans follow their favourite athlete on mass media and
social media because they want to keep up to date about the
player’s activities. The other thing is they feel a connection
with their favourite player when they interact through social
media and mass media. It creates a psycho-social connection and with awareness they can relate daily life things with
their favourite player, for example, when they go out to eat
in some hotel they prefer the hotel where their favourite athlete dines, they know this hotel is their favourite player’s
favourite hotel as well [Zeeshan].
I read a lot about Messi. In future, I want to read books
about Messi. I don’t have a twitter account but I follow him
on Facebook. I follow him on Facebook because it is easy
to access [Anton]

Own narratives: The second aspect related to
athlete loyalty and highlighted through the interviews is the fan’s own narratives around the favourite athlete. Of the total sample, 20 participants
in this study believe whatever good aspect related
to their favourite athlete regardless of whether it
might be the truth or a lie. Fans listened to unconfirmed pieces of information, started to believe
good things from that and created new narratives
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and stories according to their thoughts and their
culture, while they also resist the idea of accepting
bad things related to their athlete. For example,
one of the participants mentioned that:
Messi is financing many children for the treatment of the
same disease that Messi had when he was a child [Kashif].

Creating narratives is not only about good
things or good stories. It is a vast field of trust and
love that fans create according to their thoughts,
their love and their passion for their favourite athlete. That is the utopic world of their favourite athlete where they start to believe everything good related to their favourite athlete, no matter whether
they heard that story through a reliable source or it
is just a rumour. In this respect, we present some
stories below which our participants believe, but
that are not in fact true:

He is basically Muslim, though he does not declare it
publically, and he is not openly involved in charitable works
but behind the scenes he is involved in many charity works
[Abdul talking about Cristiano Ronaldo].
When it happened that Maradona hit the goal post three
times, he requested the officials measure the length of the
goal and it turned out that the goal was shorter than usual
and the officials awarded three goals to his team. Maradona
later commented, how is it possible that Maradona kicked
the ball and it did not go into the goal? [Farooq talking about
a rumour that is more often attributed to Pelé, the former
Brazilian football player]

Furthermore, narratives seem to lead the fans to
a world where turning negative news into positive
stories is possible according. For example, two of
the participants mentioned that:

I never believed in bad things related to Messi. As there
was one story that he pushed a child who wanted Messi’s
autograph, I searched on the internet and came to know that
later he apologized to that child and took pictures with him.
So, instead of a bad feeling, I felt positive about Messi because he accepted his mistake, apologized and tried to pay
for his mistake [Adnan].
Even fans of Luis Suarez would find some excuse for his
biting habit, because it is impossible for fans to stop following their favourite players and they have excuses for everything their favourite player has done [Kashif].

Positive word-of-mouth (WOM): Fans not only
appreciate their favourite athlete, but they also try
to impose their choices upon others and engage
in a campaign to advertise their favourite athlete.
In the current study, 19 participants mentioned
their habit of spreading positive things about their
favourite athletes in daily communications with
friends and in conversations about sport. They
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suggested their favourite athlete to friends who are
not attached to an athlete and mentioned examples
about their favourite athlete in daily life so introducing that athlete even to those who do not have
an interest in that sport or athlete yet. For example,
two participants mentioned that:
I only speak about Ronaldo with my friends and all the
stories I know about Ronaldo. When I tell others these stories I improvise a little bit and make them bigger than they
actually are [Afonso].
In my own case I push a few of my office friends towards
Messi loyalty, before that they were not interested in football. I quote examples about Messi wherever I can during
my normal chats with friends [Kashif].

Creation of Links: Fans seem to relate everything to their favourite athlete and always try to
create some kind of link between them and the athlete. They often start to live in a world that is built
around their favourite athlete. They feel proud of
that mutual property, and proudly tell others their
link with the favourite athlete. In the current study,
a total of 18 participants acknowledged that in order to keep close to the favourite athlete, they created some kind of link and tried to make a special
connection with the athlete. For example, some
participants mentioned that:
I am a hard worker like Ronaldo, but with less consistency and hunger for success [Fazal].
To some extent you can say, Passion. We both have the
same interest. Football is the bonding between us [Abdul].
Ronaldo and I share attacking mind thinking [Tariq].

Resistance to change: The expression “once a
fan, always a fan” seems to be appropriate to describe our participants. A total of 20 participants
mentioned that once a favourite athlete is chosen,
it is impossible to change unless the athlete retires
or does something that is directly against one’s beliefs. Otherwise, the fan always resists the idea to
change their favourite athlete. As noted by some
of the participants:
There is a possibility if you go against the values of fans
you might lose loyalty. If I am a Luis Suárez fan how can I
defend him in public when his action is against my cultural
values [Martim].
Is it possible, but there are many levels of favourites. For
example, my favourite player is Messi. It is impossible that I
would stop liking him. But I have a few second best players.
For example, Ronaldo and Marco Reus. These favourites
could change if their performance dipped or bad off-field
activities. If someone’s top favourite is Suárez even his fans
won’t stop following him because of his biting habit though
he might lose his fans because of changing clubs [Kashif].
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Table 3. Participant’s response highlighting the athlete and team relationship
Participant

Favourite
player

Favourite
Team

Anton

Lionel
Messi

Barcelona
(Spain)

Eha

Manuel
Neuer

Edvin
Heino
Kadri
Kalev
Abdul
Tariq
Adnan
Ibrahim
Imran
Farooq
Kashif
Zeeshan
Farid
Awais
Shahid

Will
Hughes
Gary
Lineker
Lionel
Messi
Cristiano
Ronaldo
Cristiano
Ronaldo
Cristiano
Ronaldo
Lionel
Messi
Lionel
Messi
Andrés
Iniesta
Lionel
Messi
Lionel
Messi
Ryan
Giggs
Cristiano
Ronaldo
Cristiano
Ronaldo
Lionel
Messi

Fazal

Cristiano
Ronaldo

Martim

Cristiano
Ronaldo

Afonso

Cristiano
Ronaldo

Dinis

Steven
Gerard

Opinion about the player and the team

Liked Barcelona before Messi, and will follow both Barcelona and
Messi in the new team if he leaves.
Likes both the player and the team. If Neuer moves to a team that she
Bayern Munich
does not like, she will change her favourite player but in any case will
(Germany)
follow Bayern.
Derby County Liked Derby County before, and will follow both Hughes and Derby
(England)
County if Hughes leaves.
Everton
Liked Everton before Lineker because of the team, and kept following
(England)
both after his transfer.
Atletico Madrid Likes Barcelona because of Messi, and will follow only Messi in case he
(Spain)
changes team in the future.
Real Madrid
Likes both the player and the team, and will follow both Real Madrid
(Spain)
and Ronaldo if Ronaldo leaves.
Real Madrid Likes Real Madrid because of Ronaldo, and will follow only Ronaldo if
(Spain)
he leaves.
Real Madrid Likes Real Madrid because of Ronaldo, and will follow only Ronaldo if
(Spain)
he leaves.
Barcelona
Likes Barcelona because of Messi, and will follow only Messi if he
(Spain)
leaves.
Barcelona
Likes Barcelona because of Messi, and will follow only Messi if he
(Spain)
leaves.
Barcelona
Likes Barcelona because of Iniesta, and will follow both Iniesta and
(Spain)
Barcelona if Iniesta leaves.
Barcelona
Likes both the player and the team, and will follow both Barcelona and
(Spain)
Messi if he leaves.
Barcelona
Likes Barcelona because of Messi, and will follow both Barcelona and
(Spain)
Messi if he leaves.
Manchester
Liked Madchester United before Giggs, and if Giggs had left
United
Manchester United he would have followed both Manchester United and
(England)
Giggs.
Real Madrid Likes Real Madrid because of Ronaldo, and will follow only Ronaldo if
(Spain)
he leaves.
Real Madrid Likes Real Madrid because of Ronaldo, and will follow only Ronaldo if
(Spain)
he leaves.
Barcelona
Likes Barcelona because of Messi, and will follow only Messi if he
(Spain)
leaves.
Manchester
Likes Real Madrid because of Ronaldo, and was a former supporter
United
of Manchester United. Now, he follows Ronaldo, Real Madrid and
(England)
Manchester United.
Real Madrid Likes Real Madrid because of Ronaldo, and will follow only Ronaldo if
(Spain)
he leaves.
Likes Ronaldo because of Sporting Lisbon, and has been following
Sporting Lisbon
Ronaldo and his teams while still being a fan of Sporting Lisbon
(Portugal)
as well.
Liverpool
Liked Liverpool before Gerard, and will follow both Liverpool and
(England)
Gerrard if he leaves.
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4.2 Team loyalty
A deeper understanding of aspects related to
fan loyalty towards the team of their favourite athlete is presented through Table 3. The participants’
responses indicate that team loyalty manifests
through aspects such as team substitution, support
for multiple teams and revenue generation.
Team Substitution: It was always a thought that
teams come first and players come and go. Nevertheless, the results of the current study highlight
that most participants started to like a certain team
because of their favourite athlete. The participants
acknowledged the role of the athlete as being superior to the team, and they accepted that they would
change their loyalty to another team because of a
transfer of their favourite athlete. In some cases,
they did not even like that specific team before their
athlete arrived. Furthermore, some participants
doubt that they would stick to their current team if
their favourite athlete transferred to another team.
A few examples of this idea are presented below:
I liked Barcelona in the Spanish League. But now, because of Ronaldo, I started to like Real Madrid while they
gradually raise their aggressiveness and slandered in the
game as well [Abdul].
My favourite team is Real Madrid because of Cristiano
Ronaldo and Mourinho [Martim].
If Steven Gerard moves to Inter, of course I will follow
him there [Dinis].

Support for multiple teams: Athletes help the
teams they represent to increase the number of
fans, as fans tend to show commitment to an athlete’s team as well. In the current study, a total of
15 participants noted that if they were unable to
transfer their allegiance to another team with an
athlete’s transfer, they would start to follow them
as second favourite team. Fans tend to have a favourite player in every league and they often watch
and support multiple teams because of those athletes (see Table 3 for team-athlete relations). For
example, two participants noted that:
In Portugal, I like Sporting, but in Spain my favourite
team is Real Madrid because of Ronaldo [Afonso].
Fans who are more attached to teams always stay loyal to their favourite team, and when player’s change team
instead of shifting their loyalty towards the new team they
stay loyal to their favourite team. However, they started to
remain in touch with the players’ new team. For instance,
when Cristiano Ronaldo moved to Real Madrid, fans of
Ronaldo started to follow Real Madrid. But, on other hand,
neither Ronaldo nor his fans dismissed Manchester United.
Both have a soft corner for United because they know it was
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Manchester United that was the former home of Ronaldo.
But off course, the past is past so they become loyal to Real
Madrid. Loyal fans of Manchester United remained die-hard
fans of Manchester United, but in same time they started to
get regular updates about Real Madrid and started to support
Real Madrid in La Liga [Imran].

Revenue Generation: While helping the team to
increase its fan base and success on the field, important athletes also contribute to improving the team’s
financial performance. In the current study, a total
of 20 participants mentioned actions thought to indirectly favour the economics of the athlete’s team
including purchasing the athlete’s jersey or asking the cable operator to tune in TV channels that
broadcast live matches of the team. Below, we present the ideas of two participants that highlighted the
influence of an athlete on the team’s economic conditions through revenue generation:
That is the case in Asia with Cristiano Ronaldo when he
moved to Real Madrid. Cristiano Ronaldo sold 1.5 million
Real Madrid shirts alone with his name printed. Each shirt
cost almost €70. So, his transfer paid through shirt sale. And
there are indirect benefits as well. For example, many payper view TV programs related with Real Madrid were sold
because of Cristiano Ronaldo. All Bayern Munich players
sold 1 million shirts in total, and Cristiano Ronaldo sold 1.5
million alone. The team success because of his play is just a
bonus for Real Madrid [Martim].
People start to buy more season tickets just because a
good player was coming. I think that when Real Madrid
bought Ronaldo’s pass, it made more people follow the team
on every media and they immediately sold thousands of
shirts of Ronaldo around the world [Kalev].

4.3 Sponsor loyalty
The participants’ responses about the athlete’s
sponsors indicate that these sponsors can also benefit through brand recognition, positive image, and
increased intentions among the fans to purchase
products or services and to ignore rival sponsors.
Brand recognition: All the participants in this
study correctly recognized the brands sponsoring
his/her favourite athletes, which is a paramount
aspect for the brands engaged with professional
athletes. Even when the fans do not intend to buy
the products of the sponsors, they still recognize
the brand sponsoring their favourite athlete. As
noted by one of the participants:
Currently, Manuel Neuer is in the Coca Cola Zero or
Light commercial [Eha].
Ronaldo was the face of a bank, although the bank has
closed but I still remember that bank [Afonso].
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Positive image: When a fan’s favourite athlete is advertising some sort of brand, it creates a
positive image in the minds of the fans and they
develop a positive image about that brand. A total of 20 participants in the current study reported
that when their favourite athlete is involved in an
advertisement, they tend to have positive feelings
about the endorser. Furthermore, when their favourite athlete is the ‘face of the brand’, they tend
to have positive feelings about the brand and consider this brand as being better than rival brands.
There are many people I know who have a positive idea
about the brands endorsing their favourite athletes and they
love to buy everything related with their favourite player
[Afonso].
If Ronaldo wears Nike, it means Nike is better than Adidas and other sporting brands automatically [Abdul].

Intention to purchase: During the interviews,
eight participants claimed that they have already
bought something related to their favourite athlete.
It is also important to note the positive element
discovered among the participants that they develop favourable intentions towards the sponsors of
their favourite athlete, as 16 participants showed
the intention to purchase athlete related items. The
participant’s responses suggest that when their favourite athlete advertises some product they will
consider the product in future purchases. As noted
by two of the participants in this study:
I myself bought ‘clear’ shampoo when Ronaldo was in
the commercial for that product [Tariq].
For example, if a player started to wear Puma instead
of Nike, in my opinion, his fans will notice that change and
they will start to buy Puma [Edvin].
I already bought a shirt by Nike, the sponsor of my favourite player, Cristiano Ronaldo, and I hope to buy Nike
shoes as well [Farid].

Ignoring rival sponsors: Findings also suggest
that fans have such a strong allegiance to their
favourite athlete that they deny everything that
occurs against their favourite athlete. This allegiance is not only tied to the favourite athlete, but
everything related with the athlete (i.e., sponsors,
teams). In line with this view, a total of 11 of our
participants acknowledged that they try their best
to avoid rival teams and brands associated with
other players. A good example is the case of PEPSI’s advertisement when the company launched
a campaign against Cristiano Ronaldo before a
game between Sweden and Portugal. In this respect, one of the participants said that:
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For instance, do you remember the PEPSI advertisement that trashed Cristiano Ronaldo as some Swedish guy
put Swedish flag knocking out Cristiano Ronaldo. They had
to pay five hundred thousand euros to apologize. No one in
Portugal bought PEPSI because of that. PEPSI had a huge
problem in Portugal as no one wanted to buy PEPSI so they
had to pay Ronaldo and try to show everything is fine now
in order to get things back again [Martim].

5. Discussion
The current study focused on the implications
of athlete brands in terms of fan perceptions about
the athlete him/herself, the teams represented by
the athlete, and his/her sponsors. The main goal
was to gather the fans’ opinions in order to provide a deeper understanding of the positive implications the athlete brand has for the actual athlete,
his/her team and associated sponsors. This study
contributes to the literature by (1) combining different ideas from past studies into a single model
about the consequences of the athlete brand, and
(2) providing a more comprehensive framework
to aid scholars and practitioners on the dimensions
they should work on to promote the benefits of
athlete branding. The findings from this study are
summarized in Figure 2 allowing a better understanding of the benefits of athlete brands.
The dimension of athlete loyalty was further
categorized through five sub-dimensions: media
following, own narratives, positive WOM, creation of links, and resistance to change. In regard
to the first sub-dimension, this means fans tend to
follow their favourite athletes on different media
channels. This is in line with Frederick et al. [29],
who mention that loyal fans follow their favourite
athlete on different media channels to increase interpersonal closeness based on the interaction with
their favourite athlete. The second sub-dimension
indicates that fans tend to create their own narratives based upon their experiences and true or
false stories or rumours they hear about the favourite athlete. Dubois et al. [30] stated that people
start believing in positive rumours and stories
and neglect bad things about their favourite brand
when they have certainty in their beliefs about
their favourite brand, while Grant et al. [16] refer
to this process as fans’ creating their own narratives. We found that fans not only create narratives
about their favourite athletes, but also transfer true
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Figure 2. Final framework of the positive implications of athlete brand after participant interview
or false stories to others (potential fans) through
positive WOM. This is consistent with the conclusions from Bush et al. [31] mentioning that young
women spread positive WOM regarding their favourite athlete. Furthermore, the findings suggest
that fans create a link with the athlete that is based
upon some common ground and they connect
themselves with their favourite athlete in a positive manner through that link. Fink et al. [32] explained that highly identified fans see the team as
a reflection of themselves, and the same seems to
be the case here about individual athletes. The last
sub-dimension of athlete loyalty is resistance to
change the favourite athlete. This aspect highlights
that loyal fans tend to resist the idea of changing
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their favourite athlete even when the athlete is not
in good shape [20].
The role of the athlete brand on team loyalty
allowed us to identify three sub-dimensions: team
substitution, support for multiple teams and revenue generation. This means that when a fan likes
an athlete, he/she tends to follow the team in which
the athlete plays. In some cases, the fans can change
their favourite team due to the athlete’s presence in
a certain team, and this situation leads to supporting multiple teams. For example, when a fan’s favourite athlete moves to another team, the fan may
start to have more than one favourite team (i.e., fans
start to follow both the former and the new team of
favourite athlete) and this often becomes a source
Volume 11 / Number 1 / 2016
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of revenue generation for those teams through merchandise sales, TV viewership and stadium visits.
In regard to the first sub-dimension, the idea of
team substitution is in line with Yu [15], who mentions that athletes often have the power to win the
loyalty of fans for the team he/she represents. For
instance, David Beckham’s transfer to Real Madrid
caused a substantial increase in the total number
of Asian fans for Real Madrid [33]. On the other
hand, the concept of support for multiple teams in
this study emerged because fans tend to follow different teams associated with the athlete, which is in
line with McDonald et al. [34], who indicate that
fans do not stick to a single team. Instead, they follow multiple teams even in the same sport as mentioned by some of our participants. Fans’ responses
also indicate the role of athlete brand on revenue
generation for the team. In this respect, Vincent et
al. [33] noted that David Beckham’s transfer to Los
Angeles Galaxy allowed an increase in the benefits
for the team (i.e. increased gate money, sponsorship
deals, TV rights, as well as improved performance
on the field). Also, Yang and Shi [5] state that star
athletes are often profitable, as their fans watch their
games, wear their jerseys, follow their news, and
purchase the products they have endorsed. Based
on this study’s findings, large expenditures on top
athletes seems to be justified for the club managers (e.g. Manchester City, PSG or Real Madrid). On
one hand, the athletes help to increase gate revenue
for the teams they represent. On the other hand, they
contribute to increased loyalty towards the team.
The third positive implications regarding athlete brand concerns fan loyalty towards the sponsors that are associated with the athlete. These
positive implications are related to sponsor brand
recognition, increased image of the sponsor, purchase intentions and ignoring rival sponsors. The
results indicate that fans commonly recognize
the brands associated with their favourite athlete, which is consistent with the idea that when
an athlete endorses some brand, the ability of
fans to recognize the brand effectively increases
[25]. In addition, fans tend to develop a positive
image about the brand due to its association with
the favourite athlete. This a very important aspect
given that fans’ favourable opinions about sponsors are often important to enhance their willingness to engage in purchase behaviours towards the
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sponsor products [19]. In fact, positive purchase
intentions towards the athlete’s sponsors was another aspect highlighted by the participants of this
study. Support for this finding is also provided by
Charbonneau et al. [25], as the authors noted the
power of celebrity athletes to influence the purchase intentions of fans. Lastly, the findings of this
study highlight that fans even tend to avoid brands
associated with rival teams or athletes. This is of
paramount importance and suggests that the sponsoring brands obtain benefits through an increase
in fan willingness to purchase its products or services, as well as the elimination of rival brands
from the fans evoked set.
The current study highlights the importance of
achieving ‘brand status’ for athletes. Fan responses
suggest when an athlete successfully becomes a
brand, this situation tends to generate benefits for
the athlete him/herself. The creation of a brand is
important to ensure that an athlete won’t lose the
support of the fans even in difficult moments (e.g.
bad performance or immoral personal activity). In
some cases, this scenario even helps an athlete to
become a celebrity leading him/her to emerge as a
‘real life hero’. For instance, Didier Drogba, a famous footballer used his status to play an influential
role in bringing peace to the Ivory Coast during the
civil war [35]. In addition, athletes that have established themselves as a brand tend to have a beneficial role on their teams, as they help to increase
team supporters and to persuade fans to spend
more money related to game day attendance and
other team-related services. Furthermore, branded
athletes also tend to provide an important contribution for their sponsors, as fans tend to respond
positively to the brands sponsoring their favourite
athletes. In summary, the current study aimed to
provide a better understanding of the implications
of athlete brand according to fan perceptions. For
that purpose, we conducted interviews with fans in
three different countries to obtain a variety of responses and allowing for a better understanding of
the concept. We found that athlete brands have the
potential to have a positive impact on fan loyalty
towards the athlete him/herself (through media,
own narratives, positive WOM, creation of links
and resistance to change), the team(s) where the
athlete plays (through team substitution, support
for multiple teams and revenue generation) and the
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sponsors associated with the athlete (through brand
recognition, positive image, purchase intention and
ignoring rival brands).
6. Limitations and future directions
The current study is intended to represent a
springboard for future studies, and therefore, limitations and future research suggestions are now
provided. First, while the current study includes
a sample of fans from three different countries,
other resources involving sample collection and
selection could bring more detailed results. That
is, future research should collect larger volumes
of data using fans from different cultural backgrounds, as previous studies suggest that consumer opinions about brands are culturally sensitive
[19]. Furthermore, even though qualitative data
provides an in-depth understanding of this topic,
future studies could employ quantitative methods
in order to provide further support for these findings with a larger sample of sports fans.
A second limitation and research opportunity
may be related to case studies. That is, while this
study was not designed for a specific athlete, it is
also important to conduct studies based upon individual athletes commonly recognized as strong
brands with global impact (e.g. Cristiano Ronaldo
or Messi – football; LeBron James – basketball;
Floyd Mayweather or Manny Pacquiao – boxing;
Roger Federer – Tennis). Further, multi-sport fans
in a single study (i.e. fans of cricket players, fans of
football players), can offer a better understanding of
such sports. Furthermore, more diversity could be
achieved via data collection for specific female athletes (e.g. Maria Sharapova or Serena Williams –
Tennis). These types of studies could provide more
strength to the study of athlete brand by identifying
common factors in fans around the world regarding
the selection of a favourite athlete.
Moreover, a stronger focus on aspects such as
‘second favourite athlete’ or ‘like multiple teams’
would represent an important contribution to both
the sport management literature and practitioners
working directly with star athletes. This is because
the current study illustrated that most fans have a
tendency to follow more than one team. Also, the
current study suggests that fans not only have a
second favourite team but a second favourite ath80

lete in some cases. In this sense, it would be interesting to conduct a study about second best players of the game (e.g. football athletes apart from
Cristiano Ronaldo and Lionel Messi).
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Abstract
The aim of this research is to examine the feeling of self-efficacy in pupils who do (not) participate in the work of extracurricular and out-ofschool activities. It started with the assumption that
pupils who spend their time in organized activities
in school or the local community will have a higher
appraisal in self-efficacy in contrast to pupils who
do not participate in the work of the mentioned activities. Higher-grade elementary school pupils participated in the research (N=970). The data was collected through a survey questionnaire made up for
the needs of the research while the self-efficiency
of the examinees was measured by a self-efficacy
questionnaire for children (Self-efficacy Questionnaire for Children - SEQ-C). The results indicated a
relatively low participation of pupils in extracurricular activities in contrast to out-of-school activities.
The feeling of appraised self-efficacy was higher
with pupils who participated in the work of organized leisure activities unlike their peers who spent
their free time unmeaningfully.
Key words: self-efficacy, extracurricular and
out-of-school activities, pupils, participation
1. Introduction
Self-efficacy or self-efficiency is a concept
used to mark “the appraisal of one’s own capacities in performing successfully various tasks or
types of behavior. In growing up, the comparison
with other children of the same age (“If he can so
can I”) and the experience of excitement that is
often connected with reduced efficiency helps in
the development of self-efficacy appraisal”[1].
The social-cognitive theory of Albert Bandura
determines self-efficacy as an individual’s appraisal
of his own organizational capacities and performance of determined actions necessary in realizing
82

the desired result. [2]. It concerns the perceived capacity of people to adapt to the situation they are in,
and it includes the judgment of one’s own capacity
of behavior performance in an adequate manner demanded by a determined situation. Personal factors
(cognitive, emotional and biological), environmental and behavioral factors have a mutual interactional influence in the Bandura model of reciprocal determinism [3]. According to this theory, it is necessary to distinguish two types of expectations. They
are expected results and expected personal efficacy.
The first refers to an individual’s belief that a certain
type of behavior will lead to an expected result, and
the second to the conviction that an individual is capable or incapable of realizing the behavior leading
to such a result. Someone can thus believe that a
certain behavior will lead to the desired result (expected positive result), and, at the same time, not to
undertake such behaviors that cannot be successfully realized (low self-efficacy expectation). It follows here that the expectation of self-efficacy is important to start action and for the behavior that will
lead to realize the aim. Four sources of information
influence the development of self-efficacy:
1. Experiences with personal factors and
similar situations – successful previous
experiences of an individual create a strong
feeling of self-efficacy, while failures
weaken it, which has the greatest influence
on self-efficacy development.
2. Experiences of others in similar situations
– the success of others raises the level
of expectation of personal self-efficacy
according to the model “if others can so can
I”. This model has a weaker strength than
personal experience and depends on the
observer’s appraisal of similarity between
himself and the model as well as the
importance of the model for the observer.
Volume 11 / Number 1 / 2016
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3. Verbal assurance – it means that people
whom others succeed in convincing of
being capable to realize their goals become
readier in starting necessary behaviors and
put more effort in achieving their goal, but
it depends on the perceived competence of
choice or the confidence one has in it. This
source is less important than the previous
two sources.
4. Emotional and physiological excitation –
people feel their excessive excitation or
uncomfortable emotional state (i.e. anxiety)
as a hindrance to efficient behavior due to
which they have a lower level of expectation
in personal efficiency [4].
While self-efficacy is similar to other aspects
of positive thinking such as self-assurance or selfrespect, it refers in particular to self-confidence in
ones’ own possibility of excellence in performing
single tasks, and much less in the total perception
of oneself.
2. Self-efficacy and factors connected to its
development
The concept of self-efficacy includes social,
academic and emotional dimensions. Connolly
states that social self-efficacy includes skills such
as social boldness, participation in a social group
or activity, friendly behavior and receiving and
offering assistance [5]. Academic self-efficacy
implies the certainty of an individual in the successful performance of academic tasks and the
achievement of certain academic goals. Emotional
self-efficacy, however, refers to the assurance of
an individual in his own capacities of managing
and bearing with his own feelings. The perception
of social self-efficacy is the confidence of an individual in his capacity of participating in social
interactions that imply initiated and maintained
interpersonal relationships. Researches show that
there exists a positive connection between social
self-efficacy and perceived popularity, whereas
individuals that consider themselves socially efficient have a higher status in peer groups [6]. It
can thus be concluded from the herein mentioned
that popular pupils belong to peer groups of similar self-efficacy level and pro-social behavior that
Volume 11 / Number 1 / 2016

model and jointly strengthen pro-social behavior.
It is important to point out how researches confirm
that emotional self-efficacy represents an important predictor of academic success.
Since self-efficacy represents the assurance that
with our actions we are able to realize a desired
goal, it significantly determines future behaviors
as well as the amount of effort that an individual
will put in certain situations. The feeling of selfefficacy therefore has an influence on the choice
of activities, persistence in confronting difficulties
determining the final behavior result. Insofar as
the perceived self-efficacy is low, a person will not
even start an activity for he will consider himself
as helpless and think he has no power of influence
on it. If, on the other hand, self-efficacy is high, he
will start with the plan, desire and motivation.
What characterizes pupils who have a high appraisal of their self-efficacy are: intrinsic motivation, not drawing away from difficult tasks, putting
a lot of effort, recovering quickly from failure and
probably success in achieving their goal. Unlike
these, pupils who have a low appraisal of their selfefficacy are characterized by: extrinsic motivation,
choice of easier tasks, putting less effort, accusing
outer factors for their lack of success, giving up after failure and having more difficulty in achieving
their goal. Persons with a strong self-efficacy feeling engage in tasks that encourage the development
of their skills and capacities and see an eventual
failure as insufficient effort made, and they tend
to put more effort in order to overcome difficulties. Unlike these, persons with a low self-efficacy
perception do not engage in new tasks which could
help them to adopt new skills and thus do not acquire any corrective feedback information to refute
the negative perception of self-efficacy.
2.1 Factors that influence the development of
self-efficacy
The development of self-efficacy has its roots in
early childhood when parents help in efficient interaction with the environment and offer experience
that influences their development in various ways.
In situations when the environment is rich in content and interesting activities that awaken children’s
interest and offer various challenges, children are
motivated in participating in such activities and
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thus learn new information and skills [7]. Parents
who offer warmth and support stimulate research,
encourage curiosity and react to the needs of their
children, accelerate their children’s intellectual, social and emotional development. Some research
findings point out the connection between parent’s styles of upbringing with pupils’ self-efficacy
[8]. Insofar as a child learns from the beginning to
confront difficulties with the model of persistence
and effort, he will also develop the feeling of selfefficacy. With the family whose influence slowly
becomes weaker, in adolescence peers become
more important and influence development in other
ways. According to the similarity model, in observing others who are similar to us, we encourage the
development of self-efficacy and we are motivated
to perform tasks and believe that we will also be
successful in overcoming them. Insofar as children
or adolescents are members of highly motivated
groups, their changes take a positive direction, and,
unlike them, those in less motivated groups change
negatively. Steinberg, Brown and Dornbusch report on the influence of peers’ pressure on many
activities, including academic motivation and performance. Research has shown that pupils who start
high school with similar grades but make friends
and keep company with academically oriented
friends achieve better grades during their education
with reference to those pupils who keep company
with less academically oriented pupils. (7).
The actions of a school as an upbringing-educational institute influence all the segments of a
pupil’s development. The school, besides classes as
basic activity, should take over part of the concern
and responsibility of the children’s free time and
“use” such time for “prolonged” upbringing activity. The most well-known and comprehensive manner of preparing pupils for active and substantial
spending of free time are out-of-school activities.
Pupils, lead by individual interest and free choice,
are thus offered the possibility to develop personal
potentials through different activities. The way pupils spend their free time plays a significant role in
adopting new knowledge, developing social skills
and relationships, and free time ensures the social
context for the development of personal competences and resources. As opposed to this, nonstructural spending of free time appears as a predictor of
drug consumption and antisocial behavior. [9] [10].
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Significant changes that occur at individual level
during adolescence are a result of physical, cognitive, emotional, social development, and, along
with the environment, influence the shaping of selfefficacy. Work in out-of-school activities enriches
social experience through interaction with peers for
it particularly enables “children to have social contacts and relationships that are versatile in building
their personality” [11]. Differences in pupil academic self-efficacy depend on their earlier experiences,
personal qualities and social support that includes
parent and teacher encouragement and the possibility to approach sources needed for studying and
overcoming the strategies of self-regulation. Bandura et al. find that parents’ social aspirations influence
children’s school success and thus have a direct and
indirect influence on their self-efficacy. [7].
Participating in activities, pupils are under the
influence of personal (setting goals, processing
information) and situational factors (awards, feedback information from teachers) offering proof on
how well they study. In line with this, when pupils
receive feedback information on good performance
or on the achievement of better skills, their selfefficacy will increase. Lack of success or slow
improvement does not necessarily have to lower
self-efficacy if pupils believe they can be better in
putting more effort or use strategies that are more
efficient. Feedback information strengthens self-efficacy and maintains motivation. In the early phases
of studying, it is very important (“you did that well
because you put in a lot of hard work”) and as skills
improve, feedback information (“you are good at
that”) becomes more important and has a stronger
influence on self-efficacy as Schunk points out [7].
Working on their tasks, pupils learn which action
results positive and that information directs future
actions. Anticipation of a positive result motivates
pupils in being persistent, while awards increase
self-efficacy when they are connected to achievement, and when they confirm that the pupil has
made progress in his learning.
3. The empiric part
The conducted researches show how the perception of one’s own self-efficacy has an influence
on human development and adaptation though the
shaping of challenging goals, dedication to the
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goals and the degree of motivation in the social
as well as the academic context. Accordingly, it
is assumed that pupils who participate in extracurricular and out-of-school activities will have a
higher appraisal of self-efficacy with reference to
their peers who do not participate in the work of
the mentioned activities.
3.1 Research goal
The goal of the research was to establish the
difference between examinees who participated
in extracurricular and out-of-school activities and
their self-efficacy appraisal. Regarding their established goal, it was necessary to determine to what
extent pupils were included in the work of extracurricular and out-of-school activities, how much
time a week they participated in activity work,
to test their feeling of self-efficacy and establish
whether there was a difference in the evaluation
of self-efficacy between pupils who participated
in the work of extracurricular and out-of-school
activities and those pupils who did not participate
in such activities. The research proceeded from
the following assumption: (H1) pupils who participate in the work of extracurricular and out-ofschool activities will give higher self-efficacy appraisal compared to pupils who do not participate
in them.
3.2 Examinees
The sample consisted of higher grade elementary school pupils in a total of 970 pupils, 477
(49.3%) boys and 491 (50.7%) girls respectively.
The sampling method was applied due to the possibility of exmaining all elementary school pupils.
Taking into consideration the grade they were
attending, 322 (33.2%) sixth grade pupils, 313
(32.3%) seventh grade and 335 (34.5%) eighth
grade pupils were examined. Considering their
grade, the difference among the examinees was
at minimum 0.9% up to maximum 2.2%, and this
could have been conditioned by numerous factors
such as the number of pupils in one class, school
absence during the testing and parent (dis) approval in participating in the examination.

Volume 11 / Number 1 / 2016

3.3 Instrument and procedure
A survey questionnaire was drawn up for the
needs of the research and it consisted of questions
on the socio-demographic features of the examinees. Examinees were, furthermore, questioned on
whether they participated in the work of organized
free time activities in school and outside school,
the type of activity and the time spent in the activity. Most of the questions were of closed or semiopen type.
Examinee self-efficacy was measured by the
self-efficacy questionnaire for children (Self-efficacy Questionnaire for Children - SEQ-C) drawn
up by Peter Muris (2001) whereby child self-efficacy feelings are examined in three fields: academic, social and emotional. The questionnaire
consisted of 24 points that can be divided into
three domains of self-efficacy: (1) social self-efficacy (9 points) referring to the perceived capacity of relationships with peers and assertiveness;
(2) academic self-efficacy (8 points) referring to
perceived capability of managing in learning and
school curriculum as well as fulfilling school expectations; and (3) emotional self-efficacy (7
points) referring to perceived capability of confronting with negative emotions. This concerns
the 5 degree Likert scale with quantified characteristics of 1 – I completely disagree to 5 – I completely agree. The research was anonymous and
was conducted in nine elementary schools in the
areas of Zadar and Šibenik- Knin counties.
4. Results and discussion
From 970 examinee pupils 34.6% (N=336)
participated in extracurricular activities in school,
while a much greater number 65.4% (N=634) did
not participate in the mentioned activities. The results showed a relatively low percentage of pupil
participation in extracurricular activities organized
by the school. With contrast to extracurricular activities, a greater number of pupils 53% (N=514)
spent their time in organized out-of school activities. However, 47% (N=456) of pupils had not decided on such spending of free time.
The acquired results indicated that the time pupils spent during the week in extracurricular and
out-of-school activities was relatively equal. 37.2
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% (N=238) pupils spent one to two hours a week
in free-time activities, 29.9 % (N=191) spent three
to four hours a week, while 32.9 % (N=210) spent
five or more hours a week in free-time activities.

The basic descriptive values scale of self-efficacy of examined pupils is shown in Table 1.
The highest arithmetic mean has particle I successfully maintain friendships with other children

Table 1. Descriptive scale values
N

Min Max AA Mod SD

Particles of the self-efficacy scale

I do not find it difficult to ask for help from
the teacher when I am “stuck” in writing
my schoolwork.
I can easily express my opinion, even when
other children do not agree.
I find it easy to cheer myself up when
something unpleasant happens to me.
I can easily concentrate on studying even
when there are other interesting things
surrounding me.
I can easily calm myself down even when
I am very scared.
I easily make friends with other children.
I find no difficulty in studying the material
assigned for the test.
I do not find it difficult to chat with unknown
people.
I succeed in controlling myself to prevent
becoming nervous.
I do my homework well every day.
I do not find it difficult to adapt fitting in
joint work with other pupils.
I can easily control my feelings.
I can easily follow attentively every school
lesson.
When I do not like what other children are
doing, I can easily tell them.
I can encourage myself when I feel sad.
I am successful in all school subjects.
I can easily narrate a funny event to other
children.
I do not find it difficult to tell a friend that
I do not feel well.
I can satisfy my parent’s expectations with
my success at school.
I successfully maintain friendships with
other children.
I can easily suppress unpleasant thoughts.
I successfully solve tests at school.
I can easily prevent quarrels with other
children.
I do not worry about what may happen.
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Asymmetrical Flattening
distributions distributions
(Skewness)
(Kurtosis)

Stat. Stat. Stat. Stat. Stat. Stat. Stat

Std.
error

Stat.

Std.
error

970

1

5

3.49

4

1.342 -.570

.079

-.843 .157

970

1

5

3.64

4

1.183 -.601

.079

-.534 .157

970

1

5

3.20

3

1.280 -.179

.079

-.997 .157

970

1

5

3.13

4

1.317 -.161

.079

-1.108 .157

969

1

5

3.51

4

1.242 -.488

.079

-.746 .157

969

1

5

4.19

5

.929 -1.241

.079

1.348 .157

970

1

5

3.69

5

1.199 -.676

.079

-.409 .157

970

1

5

3.20

3

1.331 -.189

.079

-1.067 .157

970

1

5

3.54

4

1.175 -.558

.079

-.477 .157

970

1

5

3.92

5

1.111 -.946

.079

.203

.157

969

1

5

3.95

5

1.225 -1.065

.079

.143

.157

970

1

5

3.78

4

1.107 -.772

.079

.004

.157

970

1

5

3.70

4

1.120 -.632

.079

-.279 .157

969

1

5

3.64

4

1.155 -.539

.079

-.522 .157

969
970

1
1

5
5

3.54
3.47

4
4

1.176 -,.539
1.119 -.561

.079
.079

-.472 .157
-.358 .157

969

1

5

4.18

5

.959 -1.133

.079

.873

970

1

5

3.88

5

1.292 -.993

.079

-.132 .157

970

1

5

4,.00

5

1.077 -1.004

.079

.394

969

1

5

4.38

5

.847 -1.627

,079

3.023 .157

970
968

1
1

5
5

3.48
3.73

3
4

1.154 -.495
.990 -.538

.079
.079

-.394 .157
-.018 .157

970

1

5

3.63

4

1.067 -.568

.079

-.154 .157

970

1

5

3.32

3

1.284 -.290

.079

-.924 .157

.157

.157
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(AS=4.38), then I easily make friends with other
children (AS=4.19),and I can easily narrate an
event to other children (AS=4.18). The following
particles I do not find it difficult to adapt fitting in
joint work with other pupils (AS=3.95), I do my
homework well every day (AS=3.92) and I do not
find it difficult to tell a friend that I do not feel
well. (AS=3,88). The high values at the top of the
scale of these mentioned particles imply that the
questioned pupils highly appraise their social efficacy considered that five of the mentioned seven
particles are connected to that field. The pupils
that highly appraise their social skills feel more
competent, and they will react more adequately in
stressful situations. The particle I can easily control my feelings (AS=3.78), I successfully solve
tests at school (AS=3.73), I can easily follow attentively every school lesson (AS=3.70), I find no
difficulty in studying the material assigned for
a test. (AS=3.69) reflect the pupils’ appraisal of
academic self-efficacy. Judging by the arithmetic
mean values, we can conclude that besides social
self-efficacy, pupils have a high appraisal in the
academic self-efficacy field.
Subsequently follow particles according to value such as I can easily express my opinion, even
when other children do not agree, and When I do
not like what other children are doing, I can easily tell them that have the same arithmetic mean
value (AS=3.64), and particle I can easily prevent
quarrels with other children (AS=3.63) with their
average values describe the level of social efficacy
perception. Emotional self-efficacy is described
by particles I can encourage myself when I feel
sad, I succeed in controlling myself to prevent
becoming nervous (AS=3.54) and I can easily
calm myself down even when I am very scared.
(AS=3.51). Based on these values, we can notice
how pupils give an average appraisal to emotional
self-efficacy. I do not find it difficult to ask for help
from the teacher when I’m “stuck” in writing my
schoolwork (AS=3.49), I can easily suppress unpleasant thoughts (AS=3.48) and I am successful
in all school subjects (AS=3.47) particles refer to
all three fields of self-efficacy as well as the particles that follow. The lowest values are with particles I do not find it difficult to chat with unknown
people, I find it easy to cheer myself up when
something unpleasant happens to me (AS=3.20)
Volume 11 / Number 1 / 2016

and I can easily concentrate on studying even
when there are other interesting things surrounding me (AS=3.13).
The asymmetry in distribution is mild, negative
in conforming with the particles’ higher arithmetic
mean while considering the dispersion of results
(variance) it is about mild platykurtic distributions
(negative kurtosis sign). But particle I successfully
maintain friendships with other children is specifically leptokurtic which implies a small dispersion
of results around the arithmetic mean, pointed distribution respectively, and according to a relative
uniformity of self-efficacy appraisal.
Namely, as described, the scale of self-efficacy is
originally made up of 3 factors (dimensions). Following the performed explanatory factor analysis,
factor 6 was acquired as well as the Cattel scree test
where stopping factor extraction is discussable considering the originally stipulate 3 factors. This gave
reason to conducting quasi confirmatory factors of
analysis with 3 factors determined in advance. Even
then, the set of particles saturated by factor did not
overlap with the set in the original scale. Due to the
mentioned methodology issues, operationalization
with composite variables was applied. Composite
variables are made up of particles of the original
factor structure scale, and they are:
1. Social self-efficacy composite - particles:2,
6, 8, 11, 14,17,18, 20, 23;
2. Academic self-efficacy composite particles: 1, 4, 7, 10,13,16, 19, 22;
3. Emotional self-efficacy composite particles: 3, 5, 9, 12, 15, 21, 24.
Following this direction of testing differences
of sub-samples, participation and non-participation in extracurricular activities and composite
variable self-efficacy, these underwent t test for
independent samples (Table 2).
The results indicate that there is a statistically
significant difference between pupils who participate and those who do not participate in extracurricular activities in the social and academic self-efficacy composite. Composites where the Levene test of
variance homogeneity is at statistical significance
level (p≤0.05) are interpreted in the t test statistics
under the category of not satisfied/fulfilled homogeneity variance. The difference direction is visible
from the arithmetic mean value (Table 3).
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Table 2. t test – composite variable of self-efficacy concerning participation in extracurricular activities
Levene’s Test
Composite
particles
Social
efficacy
Academic
efficacy
Emotional
efficacy

3.333

Stat.
sign.
0.68

6.884

0.09

.401

.527

F
Presumed equality of variance
Non-presumed equality of variance
Presumed equality of variance
Non-presumed equality of variance
Presumed equality of variance
Non-presumed equality of variance

T test for independent samples
Stat. significant
t
df
(two-way)
4.326
964
.000
4.461
735.449
.000*
6.067
966
.000*
6.275
747.615
.000
.742
966
.458
.737
669.915
.461

*p≤0.05

Table 3. Arithmetic mean values
ECA
da
ne
da
ne

Social self-efficacy
Academic self-efficacy

N
333
633
335
633

AA
3.9766
3.7904
3.8470
3.5322

SD
.59465
.65654
.71298
.79554

Std. arith mean error
.03259
.02609
.03895
.03162

Table 4. t test - Composite variable of self-efficacy concerning participation in out-of-school activities
Levene’s Test
Unit code
Social selfefficacy
Academic selfefficacy
Emotional selfefficacy

8.930

Stat.
sign.
.003

16.940

.000

.318

.573

F
Presumed equality of variance
Non-presumed equality of variance
Presumed equality of variance
Non-presumed equality of variance
Presumed equality of variance
Non-presumed equality of variance

T test for independent samples
Stat. significant
t
df
(two-way)
8.795
964
.000
8.718 899.915
.000*
9.367
966
.000
9.285 902.020
.000*
4.504
966
.000*
4.495 944.567
.000

*p≤0.05

Table 5. Arithmetic mean values
Social self-efficacy
Academic self-efficacy
Emotional self-efficacy

ASA
yes
no
yes
no
yes
no

N
511
455
512
456
512
456

Numerous arithmetic mean values are visible
with those pupils who participated in extracurricular activities with regard to self-efficacy appraisal. This implies the conclusion that pupils
who participated in out-of-school activities have
a higher social appraisal (AS=3.97), academic
appraisal (AS=3.84), but not an emotional appraisal of self-efficacy. Considering the set hypothesis, examination was performed in whether
there was a difference between pupils who par88

AS
4.0196
3.6694
3.8540
3.4021
3.5857
3.3625

SD
.57133
.66603
.69303
.80766
.75693
.78370

Std. arith. mean error
.02527
.03122
.03063
.03782
.03345
.03670

ticipated and those who did not participate in
out-of-school activities and the appraisal of their
self- efficacy. The basic values of the conducted t
test are shown in Table 4.
It has been established that there is a statistically significant difference between pupils who
participated and those who did not participate in
out-of-school activities on social, academic and
emotional self-efficacy composite. The difference
direction is shown in Table 5.
Volume 11 / Number 1 / 2016
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All composite self-efficacy particles are of
higher arithmetic mean value with all pupils who
participated in out-of-school activities considering the self-efficacy appraisal. This implies the
conclusion that pupils who participated in out-ofschool activities have a higher appraisal of social,
academic and emotional self-efficacy. A person
who believes in being capable of producing the desired effect can conduct a more active life, which
is more personally determined and directed [12].
The feeling of control over the environment
reflects also the belief in the possibility of effective confrontation with challenging situations that
appear in the environment and the control of their
influence on one’s life by undertaking adaptive actions, in other words optimistic and self-confident
belief in one’s capability of confronting determined stressful situations in life. Pupils who participate in out-of-school activities with high selfefficacy appraisal in all three fields, social, emotional and academic confirm how capable they
are in realizing behavior that leads to the desired
result. Pupils did not acquire the feeling of selfefficacy solely by participating in out-of-school
activity work, but thanks to this, they additionally
confirmed it. It can be seen from the results that
pupils who participated in out-of-school activity
work highly appraise their social self-efficacy,
which means that based on former experiences
in social interactions they had satisfying success.
Based on former experiences and trust in one’s capacities, they evaluate that they will also be successful in new situations.
Good academic self-efficacy appraisal is based
on success in school and feedback messages pupils receive firstly by teachers, peers, and parents
as well. Pupils also receive from the teacher/head
of activities confirmation for their success on
which they base their self-efficacy appraisal. Positive feedback information on the successful realization of a goal not only confirms the achievement of an earlier set goal, but can also strengthen
the personal feeling of self-efficacy then leading
to a proactive setting of new and challenging goals
[13]. Emotional self-efficacy of participants participating in out-of-school activities differ from
the evaluation of peers who do not participate in
their work. It is evident that pupils did not have
adequate models for emotional identification or
Volume 11 / Number 1 / 2016

feedback information on successful performance
in that field.
Based on the results, the hypothesis is partially
confirmed since there is a statistically significant
difference between pupils who participated and
those who did not participate in out-of-school activity work on composite social and academic selfefficacy particles, while a significant statistic difference was not confirmed in the composite emotional self-efficacy particle. But, when speaking
of pupil participation in out-of-school activities, a
statistically significant difference was established
in the appraisal of social, academic and emotional
self-efficacy with reference to pupils who did not
participate in these activities.
The arithmetic mean values indicate that those
pupils who participated in out-of-school and extracurricular activities have higher self-efficacy
appraisal on statistically significant composite
variables from those pupils who did not participate in out-of-school and extracurricular activities. Therefore, participation in out-of-school and
extracurricular activities affects significantly the
self-efficacy appraisal of a pupil.
Researches connected to better health, higher
achievements and better social integration have
shown a strong feeling of self-efficacy, while low
self-efficacy is connected to a higher number of
depression symptoms [14]. It is thus significant
to use all resources at disposal in the upbringingeducation activity to ensure a stimulating environment for the development of pupils’ physical and
mental health, improve their social involvement
and academic performance.
5. Conclusion
For the last decade, the self-efficacy construct
has been in the focus of interest of scientists directed towards the deliberation and research of upbringing-educational work. Those researches are
to a great extent connected to various aspects of
the teaching process, while self-efficacy research
in extracurricular and out-of-school activities
have remained aloof. Extracurricular activities are
an integral part of the school curriculum and its
realization is to be directed to the complete development of the pupil. Therefore, out-of-school and
extracurricular activities make it possible for pu89
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pils, especially in the sensitive period when they
are creating their identity, to build a strong feeling
of self-efficacy based on their achieved success in
some field of activity, and this on the basis of the
successful activity of their peers or verbal support
of significant people from the environment (teacher/head of activity).
This is confirmed by the results acquired from
this research. A strong feeling of self-efficacy was
reported in 53% pupils who participated in the
work of out-of-school activities organized by the
local community through various sports clubs,
drama and scientific societies and this in all three
measured domains. Self-efficacy in 34.6% pupils
who participated in extracurricular activities in
school is high in the social and academic domain
but not in the emotional efficiency field. Teachers,
therefore, have the possibility of upbringing-educational work through teaching but also in directing extracurricular activities to contribute to the
development of emotional self-efficacy feelings in
pupils, in their perceived capacity of confronting
with negative emotions respectively.
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Abstract
The aim of this study was investigating the
circular relationship between 4 variable i.e. organizational commitment, organizational creativity,
job stress and achievement, each one of which
is respectively the independent variable for next
variable (as dependent variable). In this regard, a
model was designed and tested. Therefore, of 100
employees of Islamic Azad University of Torbat
Heydariyeh, a sample size of 80 subjects was selected using Morgan table. To collect data, four
questionnaires including “organizational commitment” by Alnomeer (1987), “organizational
creativity” by Torrance (1990), “job stress” by
Hellriegel and Slocum (1996) and ATM “achievement motivation” questionnaires (Hermans, 1971)
were employed all of which were standard and
their reliability has been evaluated and verified
using Cronbach’s alpha. In inferential statistics,
considering developed hypotheses, KolmogorovSmirnov tests were used to determine normality of
variables and structural equation modeling using
AMOS 22 and SPSS 20 software was used to determine normality of variables and to test correlation analysis techniques. Results verified the proposed model. Finally, some suggestions have been
made according to the results of each hypothesis.
Keywords: Circular Relationship; Organizational Variable; Amos Software; Islamic Azad
University
1. Introduction
Today, with advancements in science and technology, communities are moving toward complexity
Volume 11 / Number 1 / 2016

and specialization. Asa social institution, organizations are of no exception. The consequences of this
trend are becoming more complex and specialized
and creation of a world full of competition, the requirements of which are committed, motivated and
skillful human resources. Organizational commitment results in favorable organizational outcomes
including active participation and involvement of
workforce in organizational affairs, less turnover,
and higher performance. On the other hand, the aim
should be nurturing people who could encounter
problems with creative mind and solve them while
controlling stresses resulted from their job. Therefore, to make progress and realize objectives and
ideals of society, a situation should be provided
through which new conceptual grounds could be
prepared for individuals from mental and cognitive processes to enable them view problems and
intended dimensions through it. In this study, we
investigated the circular relationship between four
variables of organizational commitment, organizational creativity, job stress and achievement motivation each of which was the independent variable for
next item (as dependent variable) and evaluated two
variables of organizational creativity and job stress
as mediator variables between variables of organizational commitment and achievement motivation.
1.1 Theoretical Foundations
1.1.1 Organizational Commitment
Organizational commitment is a multidimensional structure that imposes special effects on job
and work affairs including reduced absenteeism,
dysfunctional behavior in the workplace and turn91

technics technologies education management

over (Rikta, 2002), self-reported organizational
citizenship behavior [1], work effort as well as job
performance [2].
1.1.2 Organizational Creativity
Bentley states that creativity is employing
knowledge and skills in new ways to achieve valuable outcomes. Creativity is creation and production of new thought, while innovation is applying
that thought. In other words, creativity points to
creating new thoughts, while innovation means
applying those new thoughts [3].
1.1.3 Job Stress
Job stress is an issue that should be considered
deeply by those who are seeking for a job to consider emotional and mental issues resulted from
intended job in their job-seeking process [3]. We
define job stress as: interaction between working
conditions and personal characteristics of employeesarein such a way that work demands and stresses resulted from them are higher to be coped with
by the individual.This definition points to personenvironment context [4].
1.1.4 Achievement Motivation
John Atkinson considers achievement motivation as a resultant of tendency to make progress
and the tendency to avoid failure. Tendency to
make progress is obtained from ... relation motivation to succeed, the probability of success and
the incentive value of success. Tendency to avoid
failure is a ... relation of motivation to avoid failure, ... possibility of failure and the incentive value
of avoiding failure [5].
1.2 Research Background
Ina study under the title of study of The relation
of organizational creativity, job stress and achievement motivation with organizational commitment
of nurses, Hajloo et al. (2013) concluded that organizational creativity, job stress and achievement
motivation could well-predict organizational commitment of nurse. A positive relationship was observed between organizational creativity, job stress
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and achievement motivation; while a negative relationship was reported between organizational
creativity and job stress and between achievement
motivation and job stress [6].
Ina study under the title of Explaining the relationship between creativity and achievement
motivation with entrepreneurship according to the
employees of Department of Cooperatives, Labour and Social Welfare in Hormozgan province,
Ghasemi Afshar (2013) concluded that there is a
significant relationship between creativity and entrepreneurship. In addition, there was a significant
relationship between achievement motivation and
entrepreneurship and of high ambition components, strong motivation and futurist vision could
predict entrepreneurship [7].
In another study under the title of the relationship between organizational creativity and job satisfaction among employees of agricultural organization in Fars province, Ahmadi (2013) concluded
that there is a significant negative relation between
organizational creativity and job satisfaction with
job stress [8].
in their study under the title of The relationship
between organizational spirituality with psychological empowerment, creativity, spiritual intelligence, job stress and job satisfaction of university
employees, Azad Marz Abadi et al. (2013) concluded that:
There is a positive and significant relationship
between organizational spirituality and psychological empowerment, creativity and job stress. In
addition, there was a significant relationship between career history of employees and organizational spirituality [9].
1.3 Research Hypotheses
1.3.1 Main Hypothesis
There is a circular relationship between organizational commitment, organizational creativity,
job stress and achievement motivation.
1.3.2 Sub-Hypotheses
First sub-hypothesis:
“Organizational commitment” is positively related to “organizational creativity”.
Volume 11 / Number 1 / 2016
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Second sub-hypothesis:
“Organizational creativity” is positively related
to “achievement motivation”.
Third sub-hypothesis:
“Achievement motivation” is negatively related to “job stress”.
Fourth sub-hypothesis:
“Job stress” is negatively related to “organizational commitment”.
Fifth sub-hypothesis:
“Job stress” plays the mediator role in relation between “organizational commitment” and
“achievement motivation”.
Sixth sub-hypothesis:
“Organizational creativity” plays the mediator
role in relation between “achievement motivation” and “organizational commitment”.
1.4 Research Conceptual Model

4. Research Tools
Research tools in this study include four questionnaires of “organizational commitment” by
Alnomeer (1987), “organizational creativity” by
Torrance (1990), “job stress” by Hellriegel and
Slocum (1996) and ATM “achievement motivation” questionnaires [10], all of which were standard and their validity has been verified. Reliability of questionnaires used in this study was evaluated using α-cronbach (Table 1).
Table 1. α-chronbach coefficient for study variables ... of the final sample
Variables
Organizational commitment
Organizational creativity
Job stress
Achievement motivation

α-coefficient
0.9014
0.7149
0.8881
0.8952

5. Statistical Method
To analyze data in this study, descriptive and
inferential statistics were used. In descriptive section, central indices (mean) and distribution (standard deviation) are calculated as well as minimum
and maximum values. In inferential statistics, according to developed hypotheses, KolmogorovSmirnov test was used to determine variables as
normal and to test correlation analysis techniques,
structural equations model using AMOS 22 and
SPSS 20 software was employed.

2. Research method
With regard to the topic and hypotheses, this
study is an applied research in terms of objective and it is a descriptive co relational research
in terms of method. Data were collected through
field and non-field studies.
3. Statistical Society and Sample
Statistical society of this study includes all employees of Islamic Azad University, Torbat Heydariyeh Branch, including 100 subjects. With regard to the features of statistical society, simple
random sampling was selected as sampling method. Sample size was calculated to be 80 subjects
using Morgan formula.
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6. Research Findings
In this section, distribution of statistical sample
is investigated in terms of most important variables including gender, and respondents’ career
history. In terms of gender, 81.8% of respondents
were male and 17.2% were female. In terms of career history, about 14.5% had less than 5 years’
career history, 12.4% between 6 and 10 years, and
26.4% between 11 and 15 years, 18.3% between
16 and 20 years, 11.6% between 21 and 25 years
and 14.1% had over 25 years of career history.
4.4% of subjects have not answered this question.
Using factor loading, factor analysis and formation of observed variables of achievement motivation, job stress, organizational commitment
and organizational creativity, for their latent vari93
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Table 2. Descriptive statistics of study variables and their dimension
Variable
Achievement motivation
Job stress
Organizational creativity
Organizational commitment

Mean
3.25
2.41
3.01
3/2

Standard deviation
0.558
0.77
0.816
0.96

Minimum
1.4
1.1
1.3
1.2

Maximum
4.7
3.8
4.6
4.7

Table 3. Fitness indices of path analysis (1)
Chi-Square (sig)
294/7 (0.000)

RMSEA
0.063

GFI
0.762

NFI
0.866

Result
Totality of the model is approved

GFI
0.787

NFI
0.83

Result
Totality of the model is approved

Table 4. Fitness indices of path analysis (2)
Chi-Square (sig)
283/7 (0.000)

RMSEA
0.065

ables, their descriptive statistics is shown in Table
2 in detail.
It should be noted that before testing hypotheses, Kolmogorov-Smirnov test was used to determine statistical method to be used in which all data
have normal distribution. Therefore, in analyzing
data, parametric statistical techniques were used.
Figure 1 shows path analysis diagram of organizational commitment, organizational creativity and
achievement motivation.
Chi-square, RMSEA, GFI and NFI indices
are presented in Table 3 for above diagram using
which it could be concluded that the model is of
good fitness.
According to Figure 1 and Table 3 as well as
calculation of t-values for significance test of coefficients, it was concluded that in addition to general approval of model, path coefficient between
achievement motivation and organizational creativity is higher compared to other paths. Nevertheless, all paths are significant, i.e. first and second sub-hypotheses hold significantly and with
regard to general approval of model, sixth subhypothesis is significant as well.
In Figure 2 path analysis diagram of is presented between achievement motivation, job stress
and organizational commitment.
Chi-square, RMSEA, GFI and NFI indices for
path analysis (2) shown in Figure 2, are presented
in Table 4.Usingthem it could be concluded that
the model is of good fitness.
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Figure 1. Path analysis diagram achievement
motivation, organizational creativity and organizational commitment

Figure 2. Path analysis diagram between
achievement motivation to job stress and organizational commitment
According to Figure 2 and Table 4 as well as
calculation of t-values for significance test of coefficients, it was concluded that in addition to overall approval of model, coefficient of achievement
motivation path to job stress is higher than other
paths with negative effect. However all paths are
significant and sub-hypotheses 3 and 4 hold significantly. Withregard to overall approval of model,
sub-hypothesis 5 is significant as well.
Volume 11 / Number 1 / 2016
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7. Conclusion and Suggestions
With regard to the results obtained from models (1) and (2), it could be concluded that the
conceptual model is approved. This conclusion
compiles with similar studies including Ghasemi
Afshar (2013), Azad Marzabadi et al. (2013) as
well as Hajloo et al. (2013) in terms of the relation
between study variable. Therefore the following
suggestions could be made:
Managers of Mellat Bank in Shahr-e-Babak
could improve employees’ organizational commitment by measurements such as solving common problems in organization including intraorganizational disputes, violation of individuals’
rights, neglecting customers as well as holding
training courses to raise individuals’ tolerance to
life and job stress and providing solutions to decrease job stress to create job security and safety
in employees and to decrease job stress of personnel to create a type of investment.
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Abstract
Nowadays, most of the cities in the world are
in danger of damages resulting from natural disasters. Evacuating residents and providing places
and center of temporary habitation during earthquake are the most important action that should be
considered in planning for urban crisis. Experience
has shown that predicted plans and tested processes for confronting these events can prevent death
and decrease damage to properties, industries and
environment. Some of the most important reasons
of cities vulnerability in earthquake and the high
rate of its casualties especially in our country are
as follows: lack of standard of building engineering, structures fating and high density of population in vulnerable areas. Therefore, in this paper
methods of crisis management of earthquake under
resistance-making category and statistical-analytic techniques were studied in Borojenschool and
they were evaluated and weighted. According to
the results, correlation between crisis management
with components of distribution model, density
and the number of school is equal to 12 =0.7 (with
regard to linear multi-factor regression). There is a
significant correlation between crisis management
with components of distribution model, density
and the number of schools.
Key words: Crisis management, earthquake,
Geographical information system, Hierchical
analysis, Borojen city.
Introduction
Natural dangers have been a serious challenge
for human from long time ago so that origin of
many progresses is trying to manage and control
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natural disasters. Surely, earthquake is more important than the other natural disasters. Because
some of the research priorities have been exact
identification of earthquake and crisis management resulting from it during last century.
Data registration of earthquake and analysis
can be considered as a land mark in crisis management and control of earthquake which is indebted
to knowledge and science of seismology and earthquake engineering. Human efforts for confronting
earthquake has led to researches of “crisis management resulting from earthquake ” which itself 2 has
several steps. Infect، after occurring earthquake, on
one hand for normalizing condition, we need an
“organized behavior” and if there is previous preparation, this behavior will be efficient and effective.
One of the steps of crisis management is “temporary habitation”.[1] Earthquake is one of the natural
danger that can cause many losses and damage in a
short time. Researches about decreasing damages
resulting from earthquake often pivot on methods
for construction of building to increase resistance
of building against earthquake. Nowadays, people
with their science are not able to identify correctly
those dangers which threaten their society.
Preparation planning against earthquake includes some action which are considered a response against earthquake and catastrophe and
contain prediction of essential needs and exploitable resources for meeting these requests in the crisis me.” Urbanization principles and methods” in
preventing or decreasing earthquake damages can
be studied and codified by using past experiences.
These experiences have shown that remnants، factors and processes of action after earthquake can
be studied and discussed in four steps: relief and
Volume 11 / Number 1 / 2016
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rescue، emergency habitation، temporary habitation and permanent habitation. Urbanization
role related to each of these above steps can be
implemented by predicting suitable preparations
of planning and urban designing (from levels of
policy making and planning to designing and implementation). [2]
GIS is an information system which its processing is done on reference information and geographical information. This system gains information about some phenomena that are related to
location. Applying these tools for universal information networks is one of the suitable and desired
approaches in order to introduce capabilities and
talents of country around the world. Increasing
spread of users in these systems is one of the major factors that can raise their capabilities.
«Adaptation of urban crises management with
urban development plans is on effective way for
decreasing. Decreasing economical and physical
vulnerability of families and societies must be
predicted in most of the urban development projects. For example، housing plans can be matched
with urban plans and building can become resistant against dangers by suitable budget. But unfortunately urban planners ignore these action
because of lack of knowledge. Therefore, one of
the important functions of crisis management is
adaptation of urban development plans such as
housing plans، establishment of new habitations,
land management and … with plans for confronting dangers so that they can decrease or prevent
danger. In other words, decreasing vulnerability
of urban areas happens when urban safety against
natural disasters is considered as a major goal in
all levels of planning». [3]
Research method
The most important problem in location proportion is determining suitable standards and parameters. Determining a suitable place for establishment of different urban users depends in many
factors. These factors are specified by nature and
kind of activity of relevant user. Those parameters
that are considered in determining temporary habitation are used as necessary standards for computing location proportion. This research is from applied kind and its method is analytic-descriptive.
Volume 11 / Number 1 / 2016

Documentary methods have been used for data
analysis (statistics and map).
The crisis (earthquake) is predicted by geographical information system (GIS) and AHP
method and by using collective model of ants algorithm. Ants method is used for optimizing and
finding the shortest path in the result. Ants have
special features: they live as colonies, each part of
their work is simple and they show routing, these
features cause this method to become applied.
Method of data collection are as field and library
(documentary) methods and by using GIS. Statistical society of Borojenschool is our case study
and it has been considered by collective method
and AHP in GIS so that necessary actions during
crisis management are specified. Collective method is used for adaptation and comparison and spss
software is used for data analysis. With regard to
compound approach of GIS capabilities with applicable models in solving urban problems and
especially optimal location, data analysis is done
based on necessary location of crisis management
centers during earthquake by using geographical
information system (GIS) and AHP model.
Viewpoints of crisis management
Crisis management is process of planning, performance and executive action which is done by
governmental, non-governmental and public system about identifying and decreasing dangers level
and operational management of confrontation, reconstruction and rehabilitation of damaged region.
In this process, by observing pre-indicators and
their analysis and available data sources, we try
to prevent crises broadly and concordantly (by using available tools). And if these crises happen, we
can decrease damages and normalize the situation
with necessary preparation (law of forming crisis
management organization in country- 2008).
A) Traditional view point: In traditional method,
crises are known as phenomena that must be confronted with them after occurring and confrontation
relies on some responsible organizations which
cannot often encounter the broad crises well.
This method points to activities of crisis management after occurring it such as providing food
and shelter. This method has some limitations about
plans before occurring the incident so that distress
and reaction are some features of this method.
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B) Modern (new) method: modern methods
pay attention to dangers that threaten the societies and identify them and use society-oriented approaches and empower the different social strata
for participation and improve their preparation.
There, if natural disaster happen, society will
return to the previous condition faster and human
and financial damages resulting from disasters
will be reduced.
Steps and element of crisis management:
Steps of prediction and prevention, preparation, confrontation, reconstruction and rehabilitation (law of forming crisis management organization in country, 2008).
History of emergency and evolution of crisis
management GIS in crisis management.
Geographical information systems (GIS) is a set
of hard wares, soft wares and designed processes
for management, analysis and modeling and finally
depiction of reference data for solving complicated
problems in planning and management.
This system can exploit all geographical and
location information and do various analysis on
this information (location information is obtained
by GPS).
Reviewing indexes of crises management
based on each study and world experience natural phenomena guided the thought for resistancemaking of buildings.
Hence, traditional building which are built by
materials like brick, block, cement sand, and wood
are more important because most of the buildings
of our country are built by these materials and local builders build them without paying attention to
destructive effect earthquake.
In addition, these kinds if materials are fragile and cannot tolerate any strain and pressure because of special condition of them in the buildings, so these structures are more vulnerable due
to the kind of porterage of used components.
Among building with average to high importance, we can point to schools buildings, four
kinds of skeleton have been predicted for schools
based on technical certificate: metal, concrete
building materials and the other skeletons including wooden, stony and brick. Frequency of each
skeleton has been.
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Dispersion of brick schools of in seismic
danger level
Danger level of earthquake will influence on
behavior of brick buildings seriously. Experience
of past earthquake has shown that brick buildings
are completely destroyed in earthquake with more
than 6 Richter.
According to experiences, majer weakness of
brick building in earthquake is not lack of resistance but it is because of lack of plasticity.
The amount of damage in plastic structure
changes according to earthquake intensity while
non-plastic structures will not be like this.
In a hypothetical earthquake, plastic structure
are vulnerable in central area of earthquake.
The amount of damage is reduced by taking a
long distance from central areas of earthquake.
But about non-plastic structures like buildings
while have been completely destroyed in central
areas of earthquake we can arrive in some areas
with fairly established and firm buildings and there
is not a long distance between these two limits.
This is because of behavioral nature of buildings.
These buildings face damages and perfect and
partial destruction when they reach their resistance
threshold because of lack of plasticity.
Therefore, we can draw this conclusion: the
expected threat of brick schools which have been
located in areas with high and very high partial
danger is much more than the threat of schools
which are in areas with average and low partial
danger. [4]
Resistance-making
Resistance-making process of a building includes some actions which lead to resistance of
building against on earthquake with certain intensity during a specific process.
There are different methods for resistancemaking of non-reinforced buildings.
Unfortunately, there are limited regulations and
information about designing for engineers to be
able to take action for resistance-making of buildings.
Although, we should not ignore this matter that
there are no reliable techniques for obtaining seismic resistance of reinforced buildings.
Resistance-making of non-reinforced buildings
is done for their conformity with contemporary
regulations by some methods.
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These methods are as follows:
– Local renovation (improving resistance of
components and connections)
– Eliminating or decreasing irregularities of
structures (simplification of load route or
coercing into plastic break.
– Hardening structure (when there are
deformations)
– Total
reinforcement
of
structure
components(if the structure suffers from
lack of resistance)
– Decreasing mass ( if structure mass is very
high or structure flexibility is high)
– Seismic isolation (decreasing seismic loads
on the structure)
– Adding adjunctive systems of energy waste
(adding mortality to the structure)
Choosing the best method for resistance-making of each project depends on features of planned
building.
There are different methods based on reason
of structure in efficiency and resistance-making
method for resistance-making and analyzing nonreinforced buildings. Unfortunately, problems resulting from budget deficit and incurred cost of
disaster and structure application prevent using
innovative and creative methods of resistancemaking by engineers.
Therefore, they must use the best solution in
the least time.
For confronting this natural phenomena the
thought was guided in resistance-making of buildings.
Hence, traditional building which are built by
materials like brick, block, cement sand, and wood
are more important because most of the building
of our country are built by these materials and local builders built them without paying attention to
destructive effect of earthquake.
In addition, these kinds of materials are fragile and cannot tolerate any strain and pressure because of special condition of them in the buildings, so these structures are more vulnerable due
to the kind of porterage of used components.
Among buildings with average to high importance, we can point to school buildings.
Four kinds of skeleton have been predicted for
schools based on technical certificate: metal, conVolume 11 / Number 1 / 2016

crete, building materials and the other skeletons
including wooden, stony and brick.
Improvement regardless of its spread requires
interfering in building condition. As improvement
includes a wide range, the limit of interfering in
building condition, components and its elements
includes a very low to very high range which starts
from repair and reaches circulation and restoration
(after repair, reinforcement, redecoration, renewal
of adaptation change, main change and changing
the kind of exploitation).
If these changes are not effective, the building
will be abandoned as an obsolete one (without any
discommodity for others) or it will be destroyed
and a building will be constructed with desired
features. This action is called renovation.
Mortar with wired mesh (ferrocemont)
Mortar with wired mesh contains some layers
from round. Rod net with small diameter and very
tiny holes. Cement mortar with high resistance
(MPA) 15030 and a gauge within 10-15 mm is
poured on the above-mentioned mesh.
For making mortar, cement-sand ratio is 3:1.5
and water- cement ratio is 0.4. Also, for increasing
mortar properties, we can add about 0.5 - 1% of
polypropylene fibers to it.

Figure 1. Mortar with wired mesh
Concrete coat or shotcrete
Another method for resistance-making of nonreinforced buildings is coating walls and foundations with shotcrete. In this method, concrete coat
is shot on the net of available armatures. If designing is done correctly, then used metals for reinforcing will add high capacity of energy attraction
to the non-reinforced buildings.
If must be considered that of net armatures is the
same amount as armature of temperature and fall to
control the cracks. If we want the wall and shotcrete
act as a compound material, we can carve some cut
connections (armatures with diameter 6 – 12 mm)
with distance of 250 – 400 mm between them. Ep99
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oxy and concrete groute can be used to fill those
holes which are made for fixing (establishing) cut
connections. The thickness of shotcrete is different
depending on the amount of trembling of the region
(at least, this amount is 60 mm). The brick should
be saturated with the dry surface to form necessary
adhesiveness between brick and shotcrete. (By this
method, it can’ not absorb the water in the shotcrete
and does not cause any crack in the shotcrete). Than
epoxy is shot on the brick and shotcrete is shot on
the armature.

nique and the sameness of resistance, elasticity
modulus and thermal features of grout as building
materials.
Epoxy resin is used for cracks smaller than
2mm and cement grout with sand is used for bigger cracks and holes. Schuller suggested that for
cracks bigger than 0.8mm, we can. Use cement
grout having Portland cement type 3 with expander materials (ratio of water to cement is 0.75) .[5]

Figure 3. Injection of grout in to a brick wall

Figure 2. Concrete coat or shotcrete
Injection of grout and epoxy
Injecting grout is one of the usual methods of
resistance-making. For returning resistance of nonreinforced buildings, in this method, cracks and
empty holds which have been formed by chemical
and physical destruction of surface or mechanical
activities are filled with grout or epoxy.
This method is better than method of surfaces
repair because of surface non-destruction and as
its result maintaining architecture beauty and historical texture of non-reinforced buildings. The
success of this method depends on injection tech100

Resistance-making of walls of non-reinforced
buildings against seismic loads can have the most
effect when resistance-making is done by the following steps.
Placing injection in the hole and caulking holes
around the entrance.
Washing cracks and holes with water: Injecting water is done as buttom-up of the wall so that
active entrances are specified. Injecting grout
with pressure of 0.1Mp A is done as buttom-up, it
means that the lowest hole is filled first and grout
is poured form the upper hole. Than, these operations are done for upper hole and continues to the
highest hole. We fill the small cracks with the epoxy (after filling big cracks) [5].
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According to the researches of sheppard and
Tercelj in 1980, this method can return 80 – 110
% of thickness in the plate of building walls and
80 – 140 % of resistance against side loads. As it
is observed this technique causes to increase hardness and resistance of non-reinforced buildings.
Resistance – making by metal bands
An evident method for improving behavior of
building is connecting components of metal mooring-line including plates and metal profiles to increase hardness of non-reinforced buildings. In this
manner, metal systems are added to the wall or diaphragm of the building structure directly. Considering partial hardness of non-reinforced structure
on one hand and metal mooring-line on the other
hand are important factors in the computations
which must be regarded to them. This method can
be used when the building has deviations. Also, the
added metals increase building plasticity. According to the studies of Taghdi in 2000, horizontal and
vertical mooving increases resistance of the plate
to 4.5 times. Vertical bands cause to increase side
stability and this factor limits breaking the claw of
brick wall. Adding metal band vertically and diagonally to the external surface of a wall or a structure
increases seismic resistance and plasticity of nonreinforced buildings. [5]
Safe class method
In this method by forming a metal framework,
each class can prevent falling debris on the students (free from current capacity of the building
and variety of structural and non-structural problems). Components of metal framework have been
designed so that they can placed on each other as
a drawer easily. Therefore, we can assure that installed metal framework in the classes fastens to
the existing brick walls completely. One the advantages of this method is easy recovery of used
materials for resistance-making during building
destruction. Despite this advantage, this method
should not be applied because of technical and
economical considerations (in comparison to the
other methods).
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Figure 4. Reinforcement of brick walls without
concrete components or environmental metal
components
A) Cutting, Reinforcement
Those walls which have small dimensional
proportion (height to the length) suffer from cutting break. In this condition, diagonal cracks appear and break mode happens horizontally along
length of the wall in two sides of FRP [this manner
happens fragilely in the wall). The wall plates are
installed to compensate weakness of wall cutting.
B) Curvature reinforcement
It is installed along height in two sides perpendicularly
Reinforcing brick walls by concrete components or environmental metal components
These kinds of wall have a different behavior
than free walls without natural elements. During
imposing side loads along wall plate, there will
be an interaction between them and the element
surrounding them and direction of strain tensions
changes from horizontal from to the vertical form.
In addition, when side loads are imposed on the
wall plate vertically, than wall behavior will be
similar to the slab. The wall diameters needs to
be reinforced when they have been surrounded
by concrete or metal components. The crack and
break will happen in this area [5].
Using vertical and horizontal armatures
Armatures can create capacity of expansion and
plasticity in the materials of brick buildings. These
armatures are as follows: bamboo, straw, sugarcane, vine tree, wooden lumbers, wires, barbed
wire and metal bars. Vertical armature helps con101
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nection of walls to the foundation and hanks and
can control cutting and curvature forces. Horizontal
armatures helps transferring cutting and cutting and
curvature forces in crisscross walls to the cutting
walls. Also, they prevent cutting tensions between
side walls and spread of vertical cracks. Horizontal
and vertical armatures must be connected to each
other and the other structural elements (such as
foundation, collar, … ). This action causes to create
some a fixings which lead to more coherent operation. Muddy bricks are usually used with the other
materials for making brick buildings. All the limitations and weaknesses of these materials will be
eliminated by this method. One of these materials is
web, this material is used for increasing tensile and
curvature resistance in the brick buildings.

Figure 5. Curvature reinforcement with FRP and
cutting reinforcement with FRP
Using abutments and hank
Making abutments is common in the brick
building and its application is done perpendicu102

larly or diagonally. Making this wall is done row
by row for creating connection or locking in the
skeleton of the building. Abutment walls are usually built in the intersection of wall and similar to
a cross. Therefore, the building become resistant
in each side and its resistance against earthquake
and expulsive force will be increased. If the rooms
of building lean on each other, then they will have
more resistance against the earthquake. [5]
Designing theoretical framework and conceptual model-operations of crisis management
A) Crisis management model of Tiri and
Mitraf:
Tiri and mitraf suggest that effective management of organizational crisis separate from the
kind of crisis includes managing 5 specified steps
which follow crises:
1. Identifying or tracking the signs
2. Preparing and preventing
3. Controlling destruction
4. Improving
5. Learning.
This model starts with identifying or tracking
crisis signs and it ends with learning process from
improvement step. Then learning results return to
the first step and this cycle continues. Evidently,
two first steps are a part of pre-crisis steps and include pre-active management of the crisis. Every
effort or activity during these steps helps identifying, preventing or avoiding potential crises in the
initial steps. Third and fourth steps are considered
as post-crisis steps and each activity which is done
during these steps is considered as reactive or proactive activity for resistance or severe control on
the emergent crisis or for minimizing its possible
destructions. Comparatively, pre-active crisis
management is very important for commercial organizations. Because it prepares the organization
in many aspects for confronting with unexpected
crises and will put the organization under a desired
situation during crisis. Three main activities must
be done for emerging this kind of management:
1. Making a codified plan for the crisis
2. Forming team of crisis management
3. Training personnel regularly for confronting
with crises.
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B) Reactive model against pre-active model:
Mainly, two methods are considered in crisis
situations: Reactive and proactive. Organizations
can ignore warning signs and react to the crisis
during its occurring. Also, they can prepare themselves for confrontation with. Crisis and its management, previously. In the first situation, the consequences resulting from the crisis are not specified but in the second situation, some opportunities are provided for the crisis management and
they can even lead to the crisis expulsion.
In the reactive model, the decisions related to
crisis are mode during or after crisis. But in the
pre-active model, the decision-makers predict the
different forms of crisis and the plans for confronting with them. The first step in pre-active model is
analysis of crisis pathology which tries to identify
vulnerable areas in the organization and effective
factors in occurring the crisis. “slater” has introduced a mode for identifying effective factors in
the organizational crisis. In this model, management and organizational features influence on efficacy of decision. Then, environmental variables
and competition with decision efficacy can from
amount of movement towards the crisis. Environmental variables and sudden changes in the environmental include changes in the markets, suppliers and economic, political and social factors.
Management feature are as follow: abilities and
characteristics of human force and managers’ potential, their leadership methods which influence
on decisions and organization ability for confronting with the crisis. Organizational features include
organization size, resources, structure, executive
instructures and control, … which influence on the
crisis occurrence.
C) Life cycle of crisis and strategic perspective towards it:
Life cycle of crisis shows that each crisis passes
several steps. Crisis classification based on its life
cycle is useful for managers in specifying strategies of confrontation with the crisis in each step of
its life and preventing the crisis. Table number 1
expresses life cycle of the crisis from perspective
of three theorists.
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Geographical location of studies limit
Boroujen city is the second city of chahar-mahal and Bakhtiari province with a width about 900
ha. The height of this city from sea level is 2200
m. its geographical coordinates are 51˚ and 17
min eastern longitude and 32˚ and 57 min northern latitude. This city is one of the cold regions
with moderate summers and various springs and
available promenades. Every year, many tourist from near and far regions around the country
come to Boroujen. Also, Boroujen is considered
as a bridge for connecting for adjacent provinces:
Isfehan, khoozestan, kohkilooye and Booyer Ahmad and Fars.
Preparing information layers and doing location analyses
In the location-finding process, the first step
from practical steps of study is preparing required
layers. After identifying effective criterion in this
process, information layer of each criterion must
be extracted and prepared from the base map.
Than it enters GIS database for doing next steps.
These steps include digits-making, referencemaking of the land and GIS ready-making of the
information-layers. Preparing map of distancevaluation from information layers and changing
vector map of urban lands users into the … format
will be done in this step.

Figure 6. A comprehensive and detailed plan of
Boroujen city
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Internal valuation of information layers
In this step, the whole of layers are classified
and each layer is valuated. Classification and valuation of the layers are necessary for whole of the
layers. During these operations, all of the layers
are measured under a common scale.

Figure 10. Crisis management

Figure 7. Schools dispersion of Boroujen city

Figure 8. Situation of crisis management at
schools of Boroujen city

Figure 11. Accessibility

Figure 9. Situation of crisis management with
buffer at schools of Boroujen city
Figure 12. The type of model of crisis management
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Figure 13. Building density

Figure 15. Number of schools

Figure 14. Adaptation

Figure 16. Resistance-making
It seems that there is a small correlation between
spatial distribution model of Boroujen and urbanization principles during crisis occurrence. Therefore, we performed statistical analysis and obtained
the following results (Table 1 and Table 2).
With regard to the above table, average of spatial distribution model of Boroujen schools and ur-

Table 1. Spatial distribution based on urbanization principles
One-Sample Statistics
N
152

Crisis Management

Mean
2.58

Std. Deviation
.90697

Std. Error Mean
.07356

Table 2. Spatial distribution of schools based on urbanization principles during crisis occurrence
One-Sample Test
Test Value = 3

Crisis Management
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t

df

Sig. (2-tailed)

Mean
Difference

4.650

151

.225

.34211

95% Confidence Interval
of the Difference
Lower
Upper
.1968
.4875
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banization principles during crisis occurance do not
match with crisis management. As the result of this
test, average of spatial distribution model of Boroujen schools and urbanization principles is less than
standard limit of three (with significance level of
95% and error percentage of 0.05 or more).
The fourth hypothesis:
There is a significant correlation between
crisis management with components of distribution model, density and number of schools.
For studying this hypothesis, linear multi-factor regression has been used. The following table
shows that correlation coefficient is 1R2 = 0.7 between crisis management with components of distribution, density and number of schools. Therefore, there is a significant correlation between crisis management with components of distribution
model, density and number of schools.
Discussion and conclusion
Earthquake is one of the natural dangers which
threatens human habitations. Fear resulting from
the earthquake causes researchers to take action
for identifying earthquake, its effect mechanism,
management method of crisis resulting from it

and some methods for reducing its damages. Each
researcher does these actions based on his/her
knowledge and professional major. In the mean
while, knowledge of urbanization and urban planning has tried to identify some methods for reducing damage of earthquake as the major habitation
for human beings. One of the methods that can
reduce damages of earthquake in the cities within
urbanization and urban planning is user planning
of urban lands for confrontation with damages resulting from earthquake.
The efficiency and reliability of this method
have been approved during past years. Therefore,
we can reduce earthquake damages in the city by
applying some techniques and special methods
in user planning of urban lands. Although, these
methods never can eliminate these damages completely. Because of this matter, some discussion
are suggested about crisis management in the cities which a part of it is within user planning of
urban lands. Resources management can be done
optimally by changing subjective and objective
sciences and collecting this information of available resources in different organization during
occurance of extensive natural disasters. With
regard to this research under the title of “ spatial
analysis of Boroujen schools during crisis occur-

Table 3. Number of schools, Density, Type of model
Model Summary
Model
1

R
.847a

R Square
Adjusted R Square
.718
.712
a. Predictors: (Constant),

Std. Error of the Estimate
.48649

Table 4. Number of schools, Density, Type of model
Model Summary
Model
1

R
.847a

R Square
Adjusted R Square
.718
.712
a. Predictors: (Constant),

Std. Error of the Estimate
.48649

Table 5. Coefficients of independent variables related to crisis management
Coefficientsa
Model

1
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(Constant)
Kind of pattern
Density
Number of Schools

Unstandardized Coefficients

Standardized Coefficients

B
Std. Error
Beta
.363
.163
.069
.092
.067
.137
.082
.137
.670
.094
.671
a. Dependent Variable: Crisis Management

t

Sig.

2.227
.752
1.676
7.150

.027
.453
.096
.000
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ance (earthquake) “ we can conclude that there is a
significant correlation between crisis management
with components of distribution, density and number of schools. This conclusion has been obtained
by using GIS and based on research hypotheses
and inferences from GIS and findings analysis.
Liner multifactor regression shows that correlation coefficient is 1R2 = 0.7 between crisis management with components of distribution model,
density and number of schools. Therefore, there
is a significant correlation between crisis management with components of distribution model, density and number of schools.
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