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Abstract
Cities in the Kingdom of Saudi Arabia (KSA)
have experienced rapid uncontrolled urbanism due
to the absence of robust planning measures. This
causes lack or ill distributions of facilities and segregation between these facilities and the residences
in districts and neighbourhoods across the Kingdom. It also encouraged citizens to adopt unhealthy
lifestyles which in turn aggravated their health
conditions. This paper discusses the critical relationship between the unhealthy lifestyle of diabetic
patients and the proximity of public gardens. A survey on 76 diabetic patients and their living conditions was carried out. A visual and mapping survey
was conducted on public gardens and vacant lands
around diabetics’ homes. The study found that cities in the Eastern province, KSA have unhealthy urban and suburban settings in terms of the proximity
and characteristics of public gardens. It is revealed
that patients have unhealthier lifestyle and frequent
diabetic symptoms when gardens are far away and
vacant lands are nearer to their homes. This calls
the need for emergent amendment of the present
planning regulations for the use of vacant lands and
public amenities including public gardens in Saudi
cities so they would help improving the physical,
psychological and spiritual health of the diabetic
patients and the community.
Keywords: diabetes, public garden, health,
lifestyle, wellbeing
1. Introduction
Many studies have demonstrated the positive
effect of greenery on public health. These have
highlighted how the availability, distance and
proximity of green areas would improve the social, emotional, psychological aspects of people
Volume 11 / Number 2 / 2016

life. On the other hand, several studies have indicated the adverse impact of vacant lands on people
health, particularly people with chronic diseases
such as diabetes.
In the past couple decades, and due to urban
planning errors, the KSA has experienced quick uncontrolled urbanism and this caused unhealthy built
environment conditions including lack or ill distribution of facilities such as gardens and wide spread
of vacant lands. This has created unhealthy physical,
environmental and social conditions in the KSA’s
cities thus encouraged citizens to adopt unhealthy
lifestyles. Consequently, these conditions have adversely affected people’s health and help spreading
non communicable diseases such as diabetes.
This study investigates the relationship between public gardens’ proximity and indoor and
outdoor environmental conditions with the health
and wellbeing (i.e. feeling good and functioning
well) of diabetic patients who live in the metropolitan area of Dammam-AlKhobar-AlDhahran,
Eastern Province, KSA. For the purposes of the
study, qualified medical practitioners determined
the diabetic patients’ physical, social and emotional health. A questionnaire survey and medical
exams were carried out on 76 diabetics who usually visit the Teaching Hospital of the University
of Dammam, AlKhobar in the Eastern province of
KSA. Thus the location of public gardens and vacant lands around the patients’ home (represented
by postal codes) were identified using ArcGIS
software. The public gardens and vacant lands
were visually assessed within the patients’ neighbourhoods. The medical conditions of patients, visual survey’s results and questionnaire data were
all merged into one file and analysed using ANOVA test and Structural Equation Modelling (SEM)
techniques. For thorough understanding of the re111
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lationship between patients’ health conditions and
gardens’ characteristics, vacant lands were introduced as mediating variables.
The present researchers found significant links
between clinical assessment tests, diabetes’ symptoms with the proximity of public gardens and vacant lands. The relationship has also been examined
from the perspectives of neighbourhood’s density
and type, the patients’ age; and gender and the patients’ socio-economic. The results have been reinforced and compared with the previous research
highlighting the areas of overlap and variance.
2. Gardens specifications and regulations
In respect to public gardens, it is suggested that
everyone should have an access to a natural green
space of at least 2 hectares (2 ha= 20000 m2) in size,
no more than 300 metres (5 minutes’ walk) from
home; and at least one accessible 20 hectares (20
ha= 200000 m2) site within 2000 m of home [1].
The European Environment Agency (EEA) recommended that people should have access to green
space within 15 min walking distance from home
[2]. Herzele and Wiedeman [3] indicated standards
for urban green spaces. For neighbourhoods, the
maximum distance to the park should be 400 m and
the minimum size is 1 ha. For quarters, the maximum distance to the green area should be 800 m,
and the minimum size is 10 ha, in which the park
size is 5 ha. Burnett [4] argued that the 750 metres
walking distance to facilities such as public gardens
are not specifically designed regarding the needs of
the older people. Also, the distance-based measures
of access should be refined to include travel constraints, such as physical and psychological barriers
to pedestrian movement [5].
3. Lifestyles, environmental conditions, diet
and diabetes
Diabetes mellitus is the most common noncommunicable disease worldwide and the fourth
leading cause of death in developed countries [6].
There are, in general, two types of diabetes. In
diabetes type I (T1DM), the body itself has destroyed the insulin-producing beta cells in the
pancreas. On the other hand, numerous studies
found that unhealthy lifestyles and lack of physi112

cal activity is the main cause of many non-communicable diseases as diabetes type II diabetes
mellitus (T2DM). Lifestyles would deteriorate
the medical conditions of individuals and these
habit-persistent practices are imbalances between
energy intake (i.e. food consumption) and expenditure (i.e. physical activity), a situation leading
to obesity [7]. These lifestyles comprise of poor
diet and “bad behaviours”, such as smoking, alcohol consumption and lack of physical exercise.
Passive entertainment exemplified by television
viewing and computer games along with intake of
meals; all contribute to disorders of lifestyle [7,8].
Eckel et al. [9] have linked the lack of physical
activity with diabetes. However, recent research
found that physical activity is ineffective against
obesity without having a healthy diet [10]. Outdoor conditions such as environmental pollution
would contribute to the development of T2DM
(see for example [11]) and aggravate the complications of the disease such as blindness in
adults [12] and non-traumatic lower-limb amputation [13]. Outdoor polluted conditions, particularly during the heat waves, affect the number
and function of sweat glands in diabetic patients
which reduces the volume and rate of evaporation
needed for the body to dissipate heat. This can
considerably increase the risk of hyperthermia
and heatstroke [14& 15].
3.1. Greenery and health and physical activity
Parks and playgrounds not only provide places
where people can engage in physical activity such
as walking, but they also can serve as attractive destinations that can persuade people to walk to reach
them [16]. Urban green space offers more than opportunities for physical activity; it offers a chance
for engagement with and observation of nature,
as well as opportunities for social interaction, thus
enhancing individuals’ sense of well-being [17].
Green spaces however need to be accessible, of sufficient size, and connected to residential areas.
The previous research found that children with
more access to parks and recreational facilities are
more active than children with less access, and
most results for adults are similar [18]. Giles-Corti
et al. [19] outlined the importance of attractiveness
and size of open space in encouraging physical acVolume 11 / Number 2 / 2016
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tivity. A series of studies in Perth, Australia found
that parks were more likely to encourage physical
activity if they were perceived aesthetically pleasing (minor traffic, sidewalks, trees, retail shops)
[20]. Parks often serve as sites of physical activity, which is associated with enhanced health and
reduced risk for all-cause mortality and many
chronic diseases [21]. Park access is significantly
related to the development of obesity [22]. In addition, psychological well-being is empirically
linked to urban parks and green space [23]. A large
number of studies demonstrated linkages between
parks’ proximity and physical activity [22, 24].
White at el. [25] suggested that individuals who
live in urban areas with greater amounts of green
space are happier and significantly showing lower
mental distress than those who live in areas with
less green space.
People with a greener environment within between a 1 km or 3 km radius around their homes
have better self-perceived health than people living
in an area with less greenery. The relation between
green space and health is stronger for people with
a lower socioeconomic status (SES) as compared
with people with a high SES, and is stronger for
youth and elderly compared with adults [26].
Reklaitiene at el. [27] examined links between
gender to the usability of the public parks and
proximity of these parks. The results confirmed an
association between use of the green space, residential proximity, and depressive symptoms and
poor to very poor perceived general health among
women only. Van den Berg, Maas,Verheij, &
Groenewegen [28] showed that respondents with
more green space near their homes were less affected by a stressful life event than those with low
green space access, suggesting that green space
buffers stress. Eckel et al. [9] have linked the lack
of physical activity with diabetes.
A park experience has been shown to reduce
stress [29]. Park visits can rejuvenate residents,
enhance contemplation, and provide a sense of
peace and tranquillity [30]. Barton and Pretty
[31] for example, conducted a meta-analysis of
UK studies, showing that there were significant
impacts of green exercise on several measures of
mood and self-esteem. Another meta-analysis [32]
found linkages between various measures of psychological health and urban green space.
Volume 11 / Number 2 / 2016

Louv [33] contended that children who lack access to urban green space suffer from a wide range
of behavioural problems. The lack of park access
has been also linked to mortality. Vulnerable people who tied to locality, elderly people, children,
young parents, unemployed people and immobile
people may experience a decline to regular daily
activity e.g. walking and cycling. This would result in increased obesity and risk of diabetes and
cardiovascular diseases [34].
3.2 Impediments to the physical activity
Impediments to physical activity are these that
obstruct people from doing their physical activity within their neighbourhoods and cities. In this
sense, Clayden et al. [35] argued that segregation
of open spaces and residences by streets has made
these spaces less accessible and more dangerous
for pedestrian movement, and this in turn negatively affects the liveability and general health of
residential areas. Subsequently, vulnerable people who tied to locality, elderly people, children,
young parents, unemployed people and immobile
people may experience a decline to regular daily
activity e.g. walking and cycling [21].
On the other hand, vacant land constitutes a
significant economic, environmental, and social
problem for many cities, and affects the health and
safety of residents. Garvin [36] conducted a survey in Philadelphia, Pennsylvania, USA and the
participants in the survey described a neighbourhood physical environment as dominated by decaying abandoned homes and overgrown vacant
lots. Vacant land affects community well-being by
overshadowing positive aspects of the community,
contributing to fractures between neighbours, attracting crime, and making residents fearful [36].
Vacant land was described by respondents as impacting physical health through injury, the build-up
of trash, and attraction of rodents, as well as mental
health through anxiety and stigma [36]. Living in a
rundown unkempt environment has been shown to
be related to wellbeing and improvements to vacant
sites in the local neighbourhood has been shown
to be related to a range of health-related indicators
such as reduced stress and levels of vandalism.
The Saudi government has recently applied
low tax rate on vacant lands to promote owners
113
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to build on their vacant lands. The same tax rate
however, is imposed on vacant lands wherever the
location is i.e. city, urban or suburban areas. Also,
it seems the tax policy seems ineffective as owners
found ways to avoid the tax such as transferring
the ownership or part of it to close relatives.
3.3. Impediments to the physical exercise in
the KSA
In KSA, impediments to the physical exercise
would include the following: the living (i.e. physical, social and environmental) conditions, and
the proximity of amenities and vacant lands from
people’s homes.
In KSA, there are a number of housing arrangements such as: gated compounds; terraced housing, villas, blocks of flats, or mixed development.
With respect to the unhealthy built environment
and individuals’ habits in KSA, the following issues are noticed:
– Rapid growth of Saudi cities and the absences of healthy and sustainable planning code;
– Residential districts in KSA can be also
classified in accordance to the social class.
The facilities, finishing quality, level of
furnishing and cleanliness varies from one
district to another [37];
– These suffer from irregular location of the
amenities such as; gardens, parks, leisure
and recreation within the neighbourhoods,
quarters, and districts [37];
– The gated compounds are usually well
fenced and guarded and have facilities that
are different in number and quality according
to the compound class and also many are
inaccessible to the neighbours. So this largely
reduces permeability and accessibility of
neighbours’access to the compounds’services
and facilities and enforces segregation in the
urban fabric [38];
– The extreme hot, dry inland and humid
weather in coastal cities create environmental
conditions that affect the type and timing
of people’s activities. Thus, Saudis tend
to engage in unhealthy activities: such as
irregular sleeping patterns (e.g. afternoon
nap, sleeping late), evening or late night
trips to local malls and shopping arcades or
114

sitting for long hours in coffee shops, late
night’s heavy meals [38]. These activities
replace outdoor activities, such as children’s
playgrounds and walking children to school.
In major cities across the KSA, it was found
that the majority of Saudi adolescents spent
more than 2 hours watching TV, and around
half of them do not meet the daily physical
activity requirements;
– Poor living conditions add to these problems
and adversely affect the health of all citizens,
particularly those with diabetes. Such living
conditions make it difficult for diabetics to
enjoy walking around their neighbourhoods
due to the extreme hot, dry and humid
weather conditions and high level of air
pollution within cities [39];
– In Jeddah, problems of poor quality public
spaces within modern residential areas
seem to beset the public realm. The Jeddah
municipality attempted to tackle the lack of
public space in this district by acquiring some
residual/marginal undeveloped land lots in
one of the Jeddah’s districts. These land lots
are located in heavy traffic and noise area.
Also, some of garden lots have rigid edges,
poor finish, unpleasant spatial character, blind
areas and dark places and are surrounded by
ideal apartments blocks gives the central park
a monotonous visual appearance;
– The municipality of Al-Khobar has recently
realized that there is a lack of public gardens
and announced the creation of seven public
gardens. However, they are small in size and
dislocated within the neighborhood.
In respect to vacant lands, the Kingdom of
Saudi Arabia has over 17 million square hectares of white/ vacant lands including planned
and unplanned units. The total area of used and
vacant lands in the Eastern Province is 186,836
VS. 200,859 sq. ha [40]. AlMoyan [41] found that
the vacant lands have high gains of solar energy.
According to their locations within the neighbourhood, they affect the air movement and ventilation
rate of the open spaces of neighbourhoods.

Volume 11 / Number 2 / 2016

technics technologies education management

4. The research methodology and objectives
The literature review above has indicated the
importance of physical activities to the human
health and wellbeing. It also pointed out possible
environmental and physical impediments to the
exercise of these activities. With respect to this
valuable contribution, this research aims at exploring the strength of relationship between the
health conditions of diabetics with the proximity
of gardens in the Eastern Province of KSA, and
the following objectives are pursued:
– To investigate how strong is the relationship
between the medical condition, physiology
of the disease reported symptoms and
perception of their living conditions in
relation to:
○ The number, distribution and sizes of
gardens;
○ The number, distribution and sizes of
vacant land lots; and
– To find out the role that vacant lands play
in affecting the relationship between public
gardens with the medical conditions of
patients.

Consent to carry out the study was first obtained
from the University of Dammam’s ethics committee. The fieldwork was carried out in late 2013
and drew upon a sample of diabetics who usually
visit the medical clinic at the teaching hospital of
the University of Dammam, Al-Khobar. This list
of patients includes T1DM and T2DM male and
female adults, age 15-70 years and resident in
metropolitan area of Alkhober- AlDammam- AlDhahran cities, Eastern province, KSA. Seventy-six
diabetic patients participated in the study.
They completed a questionnaire requesting information on their living conditions, home and
neighbourhood and lifestyle activity since the onset
of the disease. The medical staff then conducted a
physical examination of the participants to test their
blood pressure and Body Mass Index (BMI). These
tests also recorded their Fasting Blood Glucose
(FBG), levels of HBA1C (i.e. Glycated Haemoglobin in blood), Micro albumin urea, Lipid HDL
(i.e. High-density Lipoprotein or good cholesterol),
Lipid LDL level (i.e. Low-density Lipoprotein or
bad cholesterol), and Lipid TG (i.e. Triglyceride)
(see the definitions of medical tests in table 1).

Table 1. The definitions of medical tests and the measurement level for each patient
Name of the
medical test
BPsystolic

BPdiasystolic

What it is?

Low BP =less than 110 mm Hg
It is to test the pressure measured when the
Normal= 110-140 mm Hg
heart is contacting(ejecting blood )
Abnormal =above 140 mm Hg
low= Less than 65 mm Hg
It is to test the pressure when the heart is
Normal= 65-90 mm Hg
relaxing and filling with blood
Abnormal= Above 90 mm Hg

It is a blood test done to measure the
Fasting Blood
amount of glucose present in the blood
Glucose (FBG)
after an eight-hour fast
Glycated
Haemoglobin
(HBA1C)

Medical test levels

Normal=120 mg/dL and less
Diabetic (Low risk)= 121-150 mg/dL
Diabetic (High risk)= 151-180 mg/dL
Diabetic (Very high risk )= above 180 mg/dL

It is a form of hemoglobin that is measured
Normal= 4-5.6 mmol/mol
primarily to identify the average plasma
At risk= 5.7-6.4 mmol/mol
glucose concentration over prolonged
Diabetic= above 6.5 mmol/mol
periods of time

Desirable= more than 60 mg /dL
Lipid HDL
This is to test high-density lipoprotein
Low risk =46-60 mg/dL
level
cholesterol, also called “good” cholesterol Borderline= 35-45 mg /dL
High risk =less than 35 mg /dL
Micro albumin Microalbumin urine test determines the
Negative =Normal
urea
presence of the albumin in urine.
Positive =abnormal
Volume 11 / Number 2 / 2016
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The postal addresses of the patients’ homes
were obtained from the patient’s completed questionnaires and medical files. During 2014, hot
diabetes spots map was created using ARCGIS
10.2.1 software available at the University of the
West of England, UK. The following layers were
added to the map:
– A public gardens layer that comprises 98 lots
– A vacant land layer was added and this
comprises 1556 lots; and
– A Saudi household average size layer i.e.
number of family members in the household
which was obtained from online ArcGIS
layers.
Google Earth and Saudi locator (http://www.
locator.com.sa/locator/Default_E.aspx) were used
to identify the public gardens and vacant lands
nearby the diabetic patients’ homes (see figure 1&
2). Public gardens, and vacant lands were modelled in ArcGIS map within a walking distance of
1200 m of the patient’s home. Service area was
calculated from the diabetic patients (i.e. centroid postal code). This was done on 400, 800 and
1200 m intervals. The distances between patients’
homes to the nearest public garden with vacant
lands within 1200 m were calculated using OD
Cost Matrix Analysis. The areas of the vacant
lands were also calculated. The ARGIS results
then were exported to a SPSS file that comprises
information of the physical examination of the
diabetic patients, questionnaire survey results and
the visual survey output concerning vacant lands
and public gardens.

Figure 2. The calculation of service area from
the diabetic patients’ homes on 400, 800 and
1200 m intervals
The basic data analysis calculated the mean and
percentages. ANOVA and Regression tests were
used to examine possible significant correlations.
Thus, the clinical assessment of the patients’ physiological health, the patients’ own self-evaluations
of their homes and neighbourhoods living condition, and the vacant lands information were correlated. SEM examines the effect of an independent
variable on a dependent variable and this is through
a number of co-variables. For ANOVA and Regression tests, only relationships having a significance
value (i.e. P <0.05) are reported on. For SEM only
networks that have a continuous significant path
between independent, co-variables and dependent
variables are reported. The levels of significance
considered are as follows: P <0.05 as the common
level: P <0.01 as the moderate level and P <0.001
as the high level. Any positive correlation means
that two or more variables change in the same direction and in the same proportion, and vice versa.
5. The results
5.1. Physical, social and emotional health

Figure 1. The location of public gardens and
vcant lands within 1200 m from the patients’
homes (represented by red dots)

116

The survey found that 88% of the participants
have diabetic HBA1C levels above 6.5, 32% of the
diabetics have a positive level of micro albumin
urea and 66% of them are overweight or obese.
It also found 17% have a FBG level of above 200
mml and 47% of the patients have borderline or
high risk HDL. The most frequent diabetes manifestations experienced are: extreme fatigue and
related tiredness, tension and stress, and blurred
vision, and inability to control their nervous system. Whereas the least experienced symptoms are:
Volume 11 / Number 2 / 2016
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loss of sensation, cardiatric problems, loneliness
and isolation; and blood pressure problems.
Living conditions
In terms of diet: 48% - 59% rarely or never drink
fizzy drinks or eat junk food meals. Approximately
77% said that they often or always eat fruits and
vegetables. When asked about their home and social lives, more than half of them (57%) said they
never or rarely engage in morning exercises. Approximately 25% rarely or never walk for more
than 30 minutes a day and only 48% said they walk
for 30 minutes. As much as 67% said that they frequently participate in religious activities and 59%
said they frequently get involved in social activity
VS 41% who rarely or never involved in social activities. 72% of the respondents said that they often
or always watch TV or work in the office.
Home and neighbourhood conditions
Patients were asked about their indoor and outdoor conditions. Half of the patients said that they
frequently suffered from lack of sunlight entry to
the house. More than third of them said that frequently suffered from unpleasant outside views,
and low level of ventilation in the house. Nearly
quarter of them said that they frequently suffered
from: annoying flow of air in the house, lack of
hygiene/ cleansing in the neighbourhood, traffic
noise, noise from neighbours, and difficulty of
wandering around in the neighbourhood. Around
20% said that they frequently experienced from
uncomfortable temperature and poor air quality in
the house, poor finishing of the house, the house
organization and size, and disgusting odours in the
neighbourhood.
The proximity of gardens and vacant lands
84% of the patients have garden lots less than
2401 sq. m within 1200 m from their homes. In
terms of number of garden lots within 1200 m
from home, 34% of the patients do not have any
garden lot, 43% of the patients have one garden
lot, and 23% have 2 garden lots. With regards to
vacant lands, 75% of patients have vacant land
lots are within 800 m from their homes, 64% of
patients have vacant land lots are within less than
400 m from their homes. 82% of patients have
vacant land lots with less than 2401 sq. m within
Volume 11 / Number 2 / 2016

1200 m from their homes. 18% of the patients
have 1-20 vacant land lots within 1200 m from
their homes and nearly half of the patients (i.e.
57%) have more than 20 vacant land lots within
1200 m from their homes.
With regards to vacant lands, 75% of patients
have vacant land lots are within 800 m from their
homes, 64% of patients have vacant lands within
less than 400 m from their homes. 82% of patients
have vacant land lots with 2400 sq. and. m within 1200 m from their homes. 18% of the patients
have 1-20 vacant land lots within 1200 m from
their homes and nearly half of the patients (i.e.
57%) have more than 20 vacant land lots within
1200 m from their homes.
5.2. The visual survey results
Twelve public gardens and ten vacant lands in
low income, middle and upper middle class neighbourhoods were visually surveyed. In respect to
the public gardens, the survey indicates the following points:
– In one of the middle and upper middle class
areas, the public garden lots are very near to
each other;
– Some gardens are located in a marginal area
of the neighborhood;
– Most of the gardens (i.e. 9 out of 12) do
not have facilities for teenagers, adults and
elderly people. For elderly people, the size of
the garden and unsafe settings, differences
in levels does not allow safe exercises and
even safe walking;
– The quality of construction materials used
is acceptable, although they have rigid and
sharp edges and constitute a safety hazard;
– The gardens are regularly maintained and
cleaned by the municipality but the level of
maintenance and cleanliness is below the
acceptable standard;
– Some gardens have no gates, fences, ramps,
or shaded areas (e.g. pergolas);
– Some of the gardens have low level of
visual appearance in terms of attractiveness
and have blind and dark areas;
– In low income areas, the visual appearance
of the surrounding blocks is monotonous
and bad;
117
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– Most of the gardens segregated from residences by streets without safe crossings; and
– Consequently, there is no attractive green,
shaded (apart of casted shadows from the
buildings) and safe street corridors that lead
to these public gardens.
The vacant lands surveyed were found to be
filthy and highly polluted and they are used for
dumping rubbish, construction waste and wrecked
or decommissioned vehicle. They are occupied
by illegally parked cars and lorries. Some have
temporary car parking canopies that belong to the
nearby houses, and portable trailers that are occupied by low income foreign labour.
5.3. Lifestyle, gardens, and vacant lands
The SEM is used to test clinical assessment tests,
self-reported home and neighborhood environmental conditions with the public gardens and vacant
lands information (table 1). So for each SEM diagram (see Figure 3 as an example), the study investigated the effect of garden distance, number or size
(as an independent variable) on the medical condition of the patient (as a dependent variable).
The mediating variables are self-reported home
conditions, neighborhood conditions, and vacant
lands information. Only significant results (i.e. P
<0.05) are reported below. The results showed
that when the district became increasingly urban,
there is frequent complaint about the difficulty of
wandering around in the neighborhood and this
is associated with higher reported blood pressure
problems (table 1).
The shorter distances to the nearest garden and the
larger area of vacant lot within 1200 m from home are
associated with frequent watching TV or working in
the office. The shortest distance to the nearest garden
and the larger area of the vacant lots within 1200 m
from home, are associated with higher level of micro
albumin urea and higher HBA1C level. This would
be explained that the existence of large size of vacant
lands near home would impede diabetic individuals
from visiting the neighborhood’s garden. So diabetics would spend more time at home doing unhealthy
activities such as watching TV.
Longer distance to the public garden from
home is associated with diabetics’ frequent com118

plaint of the house organization and size and this
is linked to frequent complaint of (table 3):
– lack of stability at home;
– pressing social engagements; and
– lack of family coherence.
5.4. The role of urban context, age and gender
The ANOVA results found positive links between the densities of the neighbourhood represented by the number of family members per household
with Fasting Plasma Glucose (FBG). For example,
FBG level is higher for patients living in high density neighbourhoods. In high density area, there are
more gardens within 1200 m, and patients infrequently watch TV or work in the office. Gardens are
nearer to homes in high density areas whereas vacant lands are away in these areas. The bigger number of garden lots is associated with frequent social,
religious and recreational activities. The number of
vacant land lots within 1200 m is higher in urban areas than suburban areas whereas the number of garden lots is higher in suburban areas than urban areas.
The data is categorized into categories thus
tested using ANOVA test. In terms of age and
for younger group i.e. 20- 40 years old, the study
found that a smaller garden area is associated with
the patients’ frequent need to sleep. Also for the
same group the fewer number of garden lots within 1200 m from home is associated with a higher
level of BP Systolic. For middle adulthood group
(i.e. 41-60), the longer distance to the public garden is associated with a higher level of BP Diasystolic and frequent uncomfortable feeling of the
house organization and its size.
For males, the constant feeling of the need to
sleep and frequent feeling of being overloaded are
associated with smaller public garden areas which
are within 1200 m from home. They frequently
complain of the poor finishing of the house and
uncomfortable feeling concerning the house organization and size when smaller number of public
garden lots within 1200 m from home. Female patients have a higher level of BPsystolic when there
is a fewer number of public garden lots within
1200 m nearby patients’ homes.
In terms of the vacant lands, shorter distance to
the vacant lands, for group aged 20 to 40, is associated with frequent complain of disgusting odours.
Volume 11 / Number 2 / 2016
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Figures 3. The SEM diagrams showing the relationships between public gardens with medical conditions and physical activities of patients. The vacant lands act as mediating variables (note: the diagram shows the standard regression weights only)
The HDL level for group aged 41-60 is higher
when the vacant land is nearer and the number of
vacant land lots is greater. Females feel more loss
of sensation particularly in the foot limbs when
the vacant land is nearer to home.

For urban neighbourhoods, the ANOVA test
showed that when the garden is away from home,
patients frequently watch TV or work in the office
and repeatedly complain of the house organization
and its size.

Table 2. SEM links between variables (i.e. neighbourhoods, physical activity, and diabetics’ conditions)
showing the positive and negative regression weights. Odd associations are in Italic (Significance level
<0.05, sample size=76)
Independent
(A)

Mediating
variable (B)

Dependent (C)

Neighbourhood
Difficulty of
Blood pressure
type (i.e. urban, wandering around in
problems
suburban)
the neighbourhood
Watching TV or
Home to nearest
Vacant land Area working in the
garden distance
office
Micro albumin
Home to nearest
urea
Vacant land Area
garden distance
HBA1C
Lack of stability
The house
at home
Home to nearest organization is
Pressing social
garden distance uncomfortable and engagements
Lack of family
its size is small
coherence
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Estimate1 Estimate2
(A Vs. B) (B Vs. C)

Overall
Sig.
Sig.
Estimate
(A Vs. B) (B Vs. C)
(A, B and C)

-0.616

0.251

-0.365

0.041

0.040

-0.388

0.197

-0.191

0.037

0.038

-0.398

0.028

-0.37

0.034

000

-0.385

0.124

-0.261

0.038

000

.458

.230

0.688

000

.015

.458

.485

0.943

000

000

.458

.509

0.967

000

000
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The smaller size of garden is linked with the
patients frequent complain of uncomfortable temperature in the house and feeling the need to sleep.
For suburban neighbourhoods, the distant garden lots are associated with frequent complain of
noise from neighbours from neighbours and feel
the need to sleep. The smaller number of garden
lots is associated with frequent conflicts and the
charged atmosphere at home and need to sleep.
6. Discussion: identifying possible detrimental to diabetics’ health
The research findings below should be interpreted, with regards to KSA’s harsh and polluted environmental conditions, lack/dislocation of amenities in neighbourhoods and districts, and poor street
conditions and these have been briefly highlighted
in subsection 3.3. These conditions would enforce
citizens to practise unhealthy lifestyles.
The study found that most of the patients have
alarming level of diabetic HbA1C and two thirds of
them are obese. The most frequent diabetes symptoms that they suffer from are stress, tiredness,
blurred vision and inability to control their nervous
system. Around half of them frequently drink fizzy
drinks and eat junk food meals and they rarely engaged in physical activity. More than one third of
them rarely participate in social activities. Around
a quarter of them rarely walk for more 30 minutes.
The visual survey on public gardens showed
that they have a serious problem concerning the
lack of fitness facilities for all age groups and
they are inaccessible due to the poorly maintained
streets and lack of safe streets’ crossings and shaded and thermally comfortable urban corridors.
Some gardens and surrounding blocks have poor
visual appearance. The GIS investigation showed a
shortage of gardens in terms of size, proximity and
number. Actually, it indicated that some patients
do not have any gardens nearby their homes and
more than half of the patients have large number
of vacant land lots near their homes. As indicated
above, the Saudi municipalities have attempted to
tackle the shortage of public gardens by providing
new gardens. However, the problem is not about
increasing the number of public gardens but about
their proximity, size, accessibility, configuration,
design quality, safety level, etc.
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On the other hand, vacant lands proximity, area
and number have negative impact on these activities. Thus, when there are larger vacant lands near
patients’ homes, more patients watch TV. When
there are more vacant lands lots, patients feel high
levels of micro albumin urea and HBA1C level
and reported lipid problem. The results showed
that the [Age] groups are sensitive to the existence
of vacant land near their homes in different ways.
For instance, the younger group complained from
disgusting odours in the neighbourhood whereas
the older group have higher level of lipid HDL
when vacant lands are nearer. The shorter distance
to vacant land lots is associated with the patients
frequent feeling of frequent loss of sensation particularly in the foot limbs.
The area type i.e. the urban area also seems to
discourage patients from wandering around. The
lack of walkability and physical activity is linked
with reported blood pressure problems [see for example 9 for similar observation].
In respect to the public gardens, a significant link
was found between the patient’s high (i.e. unhealthy)
level of BP systolic and unavailability and shortage
of public gardens near home. The longer distances
and smaller sizes of gardens are linked with patient’s
frequent feeling that the house organization and size
are uncomfortable and constant need to sleep.
The results showed that urban areas under investigation do not encourage patients to wander
around. The lack of walkability and physical activity is linked with reported blood pressure problems [see Eckel et al. 9]. The lower number of garden lots is associated with infrequent social, religious and recreational activities. The SEM results
showed positive impact of gardens on patients’
health. However, this relationship is affected negatively by vacant land size and number. Thus, when
there are larger vacant lands near patients’ homes,
more patients watch TV. When there are more vacant lands lots, patients feel high levels of micro
albumin urea and HBA1C level and reported lipid
problem. The longer distance to the garden is associated with the patient’s frequent complain of
home organization and size, and this –in turn- is
associated with social problems at home.
The study found that the relationship between
gardens and patients’ health and activities is controlled by neighbourhood’s type (i.e. urban, suburVolume 11 / Number 2 / 2016
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ban), age and gender. For instance, the higher number of garden lots would encourage elderly people
to regularly wal. In regards to gender, males suffer frequently feeling the need to sleep and feeling
overloaded when there are smaller public garden
areas near home. Males perform more frequently
recreational/ entertainment activities and complain
less frequently of indoor conditions when there is
larger number of public garden lots near home.
The statistical analysis indicated significant links
between medical conditions of patients and urban
conditions. For example, a positive link was found
between FBG and the neighbourhood’s density, the
highest level of FBG however found for patients
who live in mid density neighbourhoods. The results showed that the (Age) groups are sensitive to
the existence of vacant land near their homes in different ways. For instance, the younger group complained from disgusting odours in the neighbourhood whereas the older group have higher level of
lipid HDL when vacant lands are nearer.
7. Concluding remarks: What (must) be
done and how
This study showed the positive impact of physical and spiritual activities of diabetic patients on
their health status. The above relationship however is hampered by the unhealthy outdoor living
conditions that patients living.
Venerable groups of the society as diabetics are
in an emergence need for the community care and
attention. So, to trigger the positive social, spiritual, psychological and health-wise role of public
gardens, the following actions are recommended
on the following levels:
– Local communities in urban and suburban
areas should be involved in decision making
concerning the design and planning of
community centers that comprise integrated
services as mosque, gym, nursery,
community hall, public library, public
garden, etc. So these would effectively
respond to the needs of all group users
including vulnerable groups with chronic
diseases as diabetics.
– In respect to vacant lands, higher taxes on
vacant lands should be applied in relation
to the location of the land lots and owners
Volume 11 / Number 2 / 2016

should be granted a planning permission
valid for a set period of time. Authorities
should not permit the transfer of ownership
within the planning period as this would be
used by the owners to avoid tax.
– Authorities should apply legislations
that systematically and comprehensively
sort out the problem of public gardens in
cities. Public gardens with certain physical
qualities should be provided.
– The Saudi standards of design of public
gardens should be reviewed taking into
account number, distribution in high and
low density areas and types of users such
as elderly people and diabetics and the
hot harsh weather of the KSA. So, public
gardens should be large in size, within a
walking distance from homes and can be
easily accessed by via shaded, well ventilated
and safe urban corridors. Level of design,
construction, maintenance and cleanliness
of public gardens should be according to
robust building and landscaping standards
that match the international standards. Visual
appearance of the garden and surrounding
blocks, and safety in use are important
issues to consider as well.
– Municipalities should assess the design
of existing or new gardens and planning
solutions for vacant lands using tools such
as Health Impact Assessment (HIA). This
should be in collaboration with the local
communities in urban& suburban areas to
enable reaching robust healthy planning
solutions that correspond to the needs of all
group users including vulnerable groups as
elderly and diabetics.
In the KSA, there are a number of urban contexts such as residential compounds, academic
campuses, residential neighbourhoods, mixed type
(i.e. commercial and residential or industrial and
residential) neighbourhoods etc. So, future research
should examine the unique relationship between
the proximity and functions of public gardens with
their urban contexts and how the proximity of community services to the residences would encourage
citizens adopting healthy lifestyles.
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Abstract
Plants and semisynthetic plant derivatives play
an important part in the prevention and treatmant
of malignant diseases. Plant species Viscum album L., Vinca rosea L., Podophyllum pelltaum L.,
Podophyllum hexandrum R., contain substances
which show cytostatic activity. These substances
can be isolated from the plant material, and after
the process of purification and/or semisynthetic
modification can be used in oncological treatment. In this paper the listed plant species are described, along with the mechanism of cytotoxic
effect as well as the pharmacological effects of
the medicine obtained through the modification of
their natural substances. The main goal of this paper is to explain the role and importance of plant
cytostatics in therapy. The positive and negative
effects of this therapy are also listed. Several anticancer agents such as vinca alkaloids, mistletoe
extract and podophyllotoxin derivates are indicated for the treatment of Hodgkin’s lymphoma and
non-Hodgkin’s lymphoma, breast cancer, neuroblastoma, acute leukemia, lung cancer and others.
Key words: Viscum album L., Vinca rosea L.,
Podophyllum pelltaum L., Podophyllum hexandrum R., cancer, oncological treatment, cytostatics
1. Introduction
Cancer, malignant tumor or malignant neoplasm are synonyms for a disease that occurs
when cells of a patient exhibit uncontrolled
growth and spread of abnormal cells forms. The
normal cell becomes cancerous due to mutations
in their DNA, and a possible critical event in carcinogenesis is the activation of proto-oncogenes to
oncogenes and the inactivation of tumor suppres124

sor genes. The characteristics of cancer cells that
separates them from normal cells is that they have
a significant resistance to apoptosis, uncontrolled
proliferation, induction and maintenance of angiogenesis, invasion and metastasis.
Active substances of plant species play an important role in contemporary oncology and have
been studied extensively as potential inhibitors
of the various steps in the process of malignant
transformation. Plant secondary metabolites, or
are semi-synthetic derivatives are a significant
cytotoxic drugs, such as taxanes, vinca alkaloids,
podophyllotoxin, used in chemotherapy of cancer.
Alkaloids of Vinca rosea L. plant species exhibit significant anti-tumor activity and are used
in the treatment of Hodgkin’s and non-Hodgkin’s
lymphoma, breast cancer, in the treatment of acute
leukemia, neuroblastomas, and others.
Thanks to its numerous medicinal properties,
plants like Podophyllum peltatum L. and Podophyllum hexandrum R. have been used in folk
medicine for over 1,000 years. Podophyllotoxin
derivatives, the most important lignans of these
herbs are applied in the therapy of testicular cancer, lung cancer, lymphoma and leukemia therapy.
A number of plant extracts used in complementary and palliative cancer therapy, such as extracts
from Viscum album L. are significant in terms of
its life prolonging abilities and improvement of
the quality of life of cancer patients.
2. Viscum album L., Santalaceae
2.1. Habitus
Viscum album L. is a species of mistletoe in
the family Santalaceae, commonly known as European mistletoe, common mistletoe or simply as
Volume 11 / Number 2 / 2016
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mistletoe (Old English mistle). It is native to Europe and western and southern Asia.

Figure 1. Viscum album L.
It grows on trees, deciduous and coniferous
from which it, using its haustorium, takes water and
minerals from the host plant, and the plant itself
creates energy-rich carbohydrates via photosynthesis. It is especially common on poplar and apple,
but can also be found on the linden, birch, maple,
pine, pear and willow [1]. It is a bushy plant with
a diameter up to 1 m. The leaves are sitting, evergreen and leathery, spear to spherical shape. Leaves
are approximately 2-8 cm long and 1-2 cm wide,
and with a thickness of 2-3 mm. Yellowish-green in
color, the entire perimeter with 3-5 nerves are seen
on both sides of the leave in the young plant. The
stem is woody, green-yellow, and the places where
the branches branch off develop barely noticeable
green flowers. Depending on weather conditions
the flowers are open between late February and
April. It’s a Dioecious plant, which means that on
one plant only male or only female flowers can be
found. The fruit is a round, white berry filled with a
sticky mass, which matures in winter. Berries contain a seed in the form of a dark green embryo, for
whose survival light is essential [2].
2.2. Active components
The extract has a rich mix of many different
substances. Some substances are present in a higher percentage in the stems, the other in the leaves
or fruits, but also certain substances have a higher
percentage in female than in male plants and vice
Volume 11 / Number 2 / 2016

versa. The content of substances varies also upon
the wood host and the season. All of the above are
important factors in the preparation of the drug
from the mistletoe.
The constituent substances of the mistletoe include:
– lectins,
– viscotoxins,
– polysaccharides,
– triterpenes,
– flavanoids,
– amines.
Mistletoe lectins are cytotoxic glycoproteins
with a high biological activity. There are several
different lectins isolated from mistletoe, the most
important being labeled lectin 1, 2 and lectin 3.
Lectins act in two ways: cytostatic, which means
that they inhibit the growth of cancer cells; cytotoxic, which means they kill cancer cells, but also act
on the immune system. Lectin 1, known under the
name Viscumin consists of two polypeptide chains,
A and B, which are linked by disulfide bonds. Molecular weight of the protein is 60kDa [3]. The A
chain is responsible for the cytotoxic effect which is
achieved by inhibiting the agglutination of cellular
protein synthesis at the ribosome level. Inhibition
of protein synthesis is achieved by catalytic inactivation of the 60S ribosomal subunit, by removing
the adenine residue from 28S rRNA [4]. Chain B
establishes a connection with the target cells and
their receptors, and thus allowing the protein to
enter the cell. The B chain activates macrophages
and releases lymphokines from lymphocytes. Both
Viscumin chains inhibit histamine release from
leukocytes induced allergic reactions and collageninduced platelet serotonin release [5].
The cytotoxic effect decreases between the second and sixth weeks after the start of the therapy.
This happens because the body creates antibodies
to lectins, which are recognized as foreign. In the
fight against lectins, antibodies associate with proteins, fats and sugar components of blood [6]. Due
to the typical immune response, mistletoe preparations are administered in very small doses at first,
which is gradually increased during the therapy.
Effects of the extract on the immune system is
based on the fact that it activates granulocytes, macrophages and NK cells and increases the cytotoxic
125
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activity of leukocytes, thereby enhancing their ability to attack cells, including tumor cells [6].
Also, stimulation of the immune system leads
to the in vivo and in vitro activation of T-cells,
dendritic cells, induction of cytokines, such as interleukins IL-1 IL-2 IL-4, IL-5, IL-6, IL-8, IL -10,
IL-12, GM-CSF, TNF-α, IFN-γ (4). The content
of lectins is the largest in winter, with the highest
concentration in the shoots of the plant. [6]
Viscotoxins are the second most important
group of substances extracted from mistletoe.
They are a mixture of polypeptides of 46 amino
acids. They have a low molecular weight of about
5 kDa, they are heat and protease resistant [7]. Six
isoforms of viscotoxins have been isolated, named
A1, A2, A3, B, UP-S, PS-1, of which A3 shows
the highest cytotoxic activity and B the lowest [8].
It is known that viscotoxins exhibit a specific
immunogenic effect, which include the production
of anti-viscotoxin antibodies and cause a rapid lysis
of the cell membrane, enhancing the cytotoxic activity of T-cells, granulocytes, and phagocytosis. In
2002 a study has found that viscotoxins increase the
NK cell-mediated killing of tumor cells [7].
Viscotoxins also inhibit cell division, by inhibiting synthesis of DNA and RNA [8].
2.3. The use of Mistletoe in cancer treatment
Mistletoe extract is the subject of numerous studies that evaluated its effect on the outcome in the
treatment of cancer, including: survival rates, side
effects of chemotherapy and quality of life. According to studies conducted, taken into account
their quality and consistency of the results, the most
valuable evidence of the effectiveness of mistletoe
therapy are related to improving the quality of life
and better tolerability of cytoreductive therapy (chemotherapy, radiotherapy and surgical interventions).
In the mistletoe therapy following effects can
be expected:
– activation of the immune system and
production of defense cells,
– stimulation of apoptosis, especially in tumor
cells that have lost this ability and multiply
uncontrollably,
– protection of the DNA of healthy cells from
damage caused by cytostatics, which reduce
side effects of chemotherapy,
126

– reducing nausea and fatigue during and after
chemotherapy, increase appetite and energy,
– regulation of heat through a slight increase
in body temperature, feeling cold against
frequent in these patients,
– relieve pain (by increasing the level of
endorphins), and need fewer painkillers and
sedatives [9].
Preparations are generally very well tolerated.
Some side effects are common, although slight
in chance, dose-dependent and usually disappear
spontaneously several days after treatment.
Common side effects include local reactions
at the injection site that can manifest in the form
of redness, itching, rash, local pain, swelling. Fatigue, flu-like symptoms, anemia, fever, hypotension and diarrhea are also among the common side
effects of that treatment.
Some clinical trials have reported allergic reactions and anaphylaxis. Although rare, these side effects should be kept in mind, since they can be very
dangerous. Special attention is required in patients
with allergy to the daisy family and pollen, as well
as patients who are prone to various allergies [10].
3. Vinca rosea L., Apocynaceae

Figure 2. Vinca rosea L.
3.1. Habitus
Vinca rosea L., plant species from the family
Apocynaceae is an evergreen semi-shrub with a
height up to 0.5 meters. The above-ground part of
the plant, Herba Vincae roseae is being used as a
medication.
Volume 11 / Number 2 / 2016
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The leaves are simple, opposite located, elliptic
to inversely egg-shaped. Dark green in color and
all around the perimeter. The leaves are 2.5 to 9 cm
in length and 1-3 cm in width. The flowers are hermaphrodites, pink-red to white with dark red centers, which bloom throughout the year. The flower
consists of 2.5-3 cm long tube-garlands and a floral
wreath (corona) 2-5 cm in diameter with five petals
that are shaped like lobes [11]. The fruit consists of
a pair of fleshy, greenish colored hair follicles 2-3
cm long and features a number of oval black seeds.
3.2. Active components
Vinca alkaloids
The most important constituent substances are
the vinca-alkaloids, which are responsible for the
cytotoxic effect. The plant contains 0.2-1% of total alkaloids, the most important alkaloids that find
application in cancer chemotherapy are vinblastine
and vincristine.
They belong to the group of indole alkaloids.
Formed by connecting two monomeric alkaloids,
katarantina (indole alkaloid) and vindoline (dihydroindole alkaloid). In addition to vincristine and
vinblastine, semi-synthetic derivatives have been
developed which are widely used in therapy. Here
we include: vinorelbine, vindesine and vinflunine.
Vinca-alkaloids are a group of antimitotic and
antimicrotubular alkaloid agents [12]. The mechanism of action is accomplished by binding to
tubulin which inhibits the polymerization of the
microtubules, which prevents the formation of
the mitotic spindle and stops the cells in the metaphase. Cell death occurs due to the inability of the
separation of sister chromatids during mitosis.

Because of its great success in the treatment of
various cancers, particularly with childhood leukemia, where the survival rate increased from 10%
to 90%, vinca-alkaloids took the second place as
the most widely used anti-cancer drugs.
Vincristine:
It is primarily indicated in the treatment of
acute leukemia and malignant lymphomas including Hodgkin’s disease, lymphosarcoma, reticulosarcoma, and, in combination with other chemotherapy drugs [13]. Also, the therapy is applied
in Wilm’s tumor, neuroblastoma, cervical cancer
and breast cancer, malignant melanoma, small cell
lung cancer, and ovarian cancer in children.
Vincristine extremely strongly prevents the formation of microtubules. This fact stems from the
dynamics of tubulin proteins, whose construction
chain elongates in some places while the other
end depolymerizes. The ends of tubulin molecules
are composed of two protein monomers called
dimers. Vincristine has a strong affinity for tubilin dimers, and their mutual reaction is rapid and
reversible. This means that the molecules bind to
vincristine dimer on one side, then disconnect and
re-tie on the other end keeping the two sides of
the dimer dysfunctional and unable to be reunited
into a protein. Therefore, the ability of vincristine
in the destabilization of tubulin is very good [14].
The usual dose for adults is 0.4 to 1.4 mg / m2
body surface area, for children a usual dose is 1.52.0 mg / m2 body surface area, while for children
under 10 kg is 0.05 mg / kg per week [13].
To reduce toxicity and resistance to vinca-alkaloids and to increase treatment efficacy in increasing effective concentration of drug at the target

Figure 3. Binary structure of vinca-alkaloids (vinblastine left, vincristine right)
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site, and elimination half-life extension, researchers have developed new ways of delivering the
medication. One such system is the injection of
liposomal vincristine sulfate (Marqibo®), which
in 2012 was approved by the US Food and Drug
Administration (FDA).
Vinblastine:
Vinblastine was the first alkaloid isolated from
the plant Vinca rosea L. whose structure was explained in 1959. In the form of salts, vinblastine
sulfate, is primarily indicated in the treatment of
Hodgkin’s and non-Hodgkin’s lymphomas and
testicular tumors, and is also applied in the treatment of breast cancer, Kaposi’s sarcoma, in combination with these other drugs in the treatment of
progressive bladder cancer, non small cell lung
cancer, metastatic melanoma and others. The fact
of the alkaloids in addition to inhibition of mitosis,
stopping tumor growth, based on the malignant
angiogenesis.
Vinblastine inhibits angiogenesis, in a process
which stops the growth of new blood vessels from
pre-existing [14].
The drug is contraindicated in the case of leukopenia, bacterial and viral infections. Side effects
that often occur in therapy with vinblastine sulphate
are leukopenia, alopecia and constipation [15].
Leukopenia is an expected effect of this drug, and
it is necessary to monitor the white blood cell count
during treatment, and if it falls below 3000, dosing
should be stopped and apply antibiotic prophylaxis
[16]. As a side effect of treatment may occasionally occur hyperuricaemia, stomatitis, thrombocytopenia, nausea, vomiting, and neurotoxicity. Side
effects are dose-dependent, and in the case of taking higher doses than recommended it can be enhanced. Radiotherapy and myelosuppressive drugs
may increase the neurotoxicity and severe myelosuppression was observed during simultaneous administration of interferon - αN1 in high doses [15].
Vinflunine:
Vinflunine is the latest, semi-synthetic vincaalkaloid, and the first fluorinated microtubule inhibitor from the group of herbal cytostatics. As the
cancer cells develop resistance to vinca-alkaloids,
the introduction of new drugs with improved efficacy is especially desired.
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In vitro and in vivo studies demonstrated the
superior efficacy with fewer side effects and thus
making it a safer therapy option than other vincaalkaloids. Vinflunine shows weaker binding affinity to tubulin, but has a great rate of intracellular
accumulation and therefore a significant impact
on the dynamics of microtubules. In September
2009, vinflunine was approved as a second-line
therapy for patients with urothelial carcinoma by
the European Medicines Agency (EMA) [17].
4. Plant cytostatics of the genus Podophyllum

Figure 4. Podophyllum peltatum L.
Podophyllum is a genus of six species from the
Berberidaceae family, five of which originate from
East Asia and one from North America. From the
species Podophyllum peltatum L. and Podophyllum hexandrum R. developed a well-known group
of cytostatics called podophyllin.
The medical use of podophyllin, a rhizome extract from Podophyllum hexandrum R. that grows
in the Himalayas and Podophyllum peltatum
L., which grows in North America, is known to
Western medicine for over 200 years [18]. Native
Americans have used it for obtaining root podophyllin resin which is used to treat liver diseases,
as an abortivum, as a laxative and anthelmintic.
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4.1. Habitus
It is a perennial plant, with a height of about 4661 cm. The stem is straight, and the plant has a well
developed rhizome 1m in length. It is unique in that
it has only two leaves and a flower that grows from
the base of the leaves. The leaves are large and conspicuous, about 30 cm long. They are divided into
two parts, bottle green and remain closed until the
stem reaches half length. The flowers are white with
a diameter of 5 cm and can have 6-9 petals with
many stamens. The fruit is a large, golden-yellow,
fleshy berry which resembles lemons.
4.2. Active compounds in the Podophylum
genus
In terms of the main chemical substances, the
American and Himalayan podophyllin species are
quite comparable, though not completely identical.
The main difference is in the percentage of the ingredients in the podophyllin resin. P.hexandrum R.
contains about 12% resin, wherein the concentration
of podophyllotoxin is about 40%, and P. peltatum
L. has 3 to 6% podophyllin resin containing 20%
of podophyllotoxin. Extensive chemical research in
Podophyllum species has shown the presence of a
number of compounds, which have anti-cancer effects. Notable among them are lignans:
– podophyllotoxin,
– α and β peltatines,
– desoxypodophyllotoxin.

Figure 5. Structure of podophyllotoxin
Volume 11 / Number 2 / 2016

Lignans isolated from the species P. peltatum
L. and P.hexandrum L., have shown significant
cytotoxic effects. The most important lignan is
proven to be podophyllotoxin, which is a starting component for the synthesis of semi-synthetic
cytostatics (etoposide and teniposide), which are
now widely used in cancer chemotherapy.
Podophyllotoxin is a typical mitotic poison that
blocks cell mitosis in the same way vinca-alkaloids
do. Chemical modification of podophyllotoxin results in cytostatics with a different mechanism of
action, which are used in the treatment of many
malignant tumors.
The antitumor activity of podophyllotoxin is an
outstanding feature of lignans, which are effective
in the treatment of Wilm’s tumor, various types of
genital cancers, non-Hodgkin’s lymphoma and others [19]. The mechanism of action is accomplished
by inhibiting the formation of microtubules.
In vitro, podophyllotoxin binds to the tubulin
dimers and form a podophyllotoxin-tubulin complex, which the stops further microtubule formation at one end, but not at the other, leading to the
degradation of microtubules. Cells treated with
podophyllotoxin are being stopped in metaphase
of mitosis [20]. Podophyllotoxin’s systemic application causes a number of side effects, and as such
is unsuitable. Therefore semisynthetic podophyllotoxin derivatives have been designed, which are
glycosides, which showed satisfactory results in
clinical studies with significantly less side effects.
Etoposide and Teniposide:
Etoposide, the most potent known lignan and its
water soluble form etfos (etoposide-4’fosfat) find
clinical application in the treatment of lung cancer, testicular cancer, glioblastomas, lymphomas,
Ewing’s sarcoma and certain types of leukemia
[21]. Teniposide is used less frequently compared
to epotoside, and is mainly applied in the treatment of lymphomas. Etoposide was synthesized
in 1966, and a year earlier teniposide was synthesized. They appeared in the US market in 1983.
It should be noted that the mechanism of action
of 4’-demethylepipodophyllotoxin (DMEP) and
other therapeutically significant related lignans
(including etoposide and teniposide) is different
from the effects of podophyllotoxin [22]. These
drugs are inhibitors of the enzyme topoisomerase
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II, and inhibit DNA replication and also block the
mitosis in late S or G2 phase of the cycle.
Etoposide is used as a monotherapy and in combination with other cytostatics, and is available for
oral administration in a capsule as well as for intravenous administration. The dose should be determined by clinical and hematological responses.
The most important side effect which limits the
dose is haematotoxicity. Myelosuppression is as
frequent as leukopenia, and has not a cumulative
nature, but can be serious in patients previously
treated with other cytostatics or radiotherapy.
Nausea and vomiting are the most common forms
of gastrointestinal toxicities and occur in 1/3 of
all patients. Alopecia was observed in 66% of patients, whose severity depends on the dose and can
progress to complete baldness.
Teniposide is available for administration by intravenous injections. Sometimes it’s used in combination with other chemotherapeutic agents in the
treatment of acute lymphoblastic leukemia, where
it can cause severe myelosuppression. Other common side effects include gastrointestinal toxicity,
hypersensitivity reactions and alopecia [23].
5. Conclusion
Classic cytostatic therapy showed a possibility
to cure some forms of malignant disease, but has
made no great expectations that it is effective for
the most common forms of cancer, and the disease
remains the second most common cause of death
in the world.
– The before mentioned plants have a long
history of use in cancer therapy.
– Over 60% of the currently used anti-cancer
agents are in some ways derived from
natural resources including plants, marine
organisms and microorganisms.
– The big problem in cancer chemotherapy are
many side effects of these agents, because
all cytotoxic drugs also affect healthy cells
in the body.
– New semisynthetic derivatives of natural
products in the market have shown a
significantly smaller spectre of side effects
and a rise in potency.
– The discovery of vinca-alkaloids is one of
the most important medical discoveries
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of the 20th century, and disease, such as
children with acute lymphoblastic leukemia,
testicular cancer, Hodgkin lymphoma, once
being fatal are curable today.
– The role of plant extracts, such as V. album
L. is important in reducing the side effects
of chemotherapy and lead to improving the
quality of life of cancer patients.
– Semisynthetic derivatives of podophyllotoxin are important drugs in cancer therapy,
with fewer side effects.
– The future of cancer therapy is a targeted
therapy, but also an immunotherapy which
includes herbal agents to strengthen the
cells of the immune system to fight cancer
on their own.
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Abstract
The importance of a differential school curriculum that respects the differences and singularities
of all children is all the more recognized in Croatia.
One of the key pre-conditions of quality inclusion
is surely the engagement of teaching assistants. Numerous criticisms have appeared in public concerning the competence of teaching assistants. Namely, the conditions foreseen by laws and bylaws in
Croatia are: completed secondary school and threeday training. Many are of the opinion that this is
not sufficient. The possibility of further development of this model of support is seen in clarifying
and defining the role of the assistant, which will be
determined by Regulations on Assistants that is in
procedure. This work shows research results on the
efficiency of assistants’ training in teaching, competences and their contribution to inclusion from their
own perspective. The research results show that assistants have a good evaluation of their support and
assistance, meaning that they agree their contribution to pupils, teachers, parents and the school is
useful, while opinions concerning the contribution
to the curriculum were divided.
Key word: teaching assistant, inclusion, pupils
with difficulties, competences, Regulations
1. Introduction
Contemporary Croatian schools presume the
inclusion of pupils with difficulties. Children with
visual impairment (blind and shortsighted), hearing impairment (deaf and poor hearing), language,
speech and voice disorders, specific studying disorders (dyslexia, dysgraphia, dyscalculia), motoric
disorders and chronic diseases, reduced intellectual capacities, behavioral disorders, hyperactivity and attention disorders, children with disorders
from autistic spectrum and those with numerous
132

kinds and degrees of disorders in psychophysical
development have been integrated. Presumptions
for the realization of contemporary approaches
to pupils with special needs imply, among other
things, changes in terminology, introduction of
varied contents and forms of work, education models, teacher’s competences, and changes within legal provisions. Education models for pupils with
disabilities applied in Croatia are individualized
approach, then adapted upbringing and education
programs, and the model of partial integration. The
individualized approach in education takes into
consideration differences in the capacities, needs
and goals of an individual and adapts to each pupil. This does not male every individual similar to
everyone in the community but enables the development and insistence on the natural tendencies of
the individual [1]. An adapted upbringing and education program is defined as the one appropriate
for a child with special needs, but it generally presumes the reduction of intensity and extensity in
choosing teaching contents enriched with specific
methods, means and tools. It implies content and
methodical adjustment of teaching contents, while
an individualized approach implies only methodical adjustment. Attention is directed to the possibilities and needs of the pupil, individualization of
the upbringing and education work, and the insurance of additional support for pupils in applying for
rehabilitation programs and the inclusion of capable teaching assistants and other [2]. The teaching
assistant greatly helps in realizing the mentioned
goals of inclusive education for he/she offers assistance not only to the pupil, but also to the entire
class. All children are capable of studying and being educated even though there are differences in
their manner of studying. Some need more time,
some have different styles of studying while others
need additional assistance to be able to experience
Volume 11 / Number 2 / 2016
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the experiences that are accessible to all pupils [3].
Farrell, Balshaw and Polat consider that a growing number of teaching assistants and the expansion of their role in regular schools reflects partly
on the growing movement in the world that tends
to bring the education system closer to pupils and
make schools inclusive [4]. Similarly, Bentham
and Hutchins point out that teaching assistants are
of key importance in the inclusion process, and
without them inclusion cannot be conducted in
schools [5]. Most pupils with difficulties who attend regular schools need additional assistance and
support and the right to such assistance is offered
by teaching assistants. The presence of teaching
assistants in schools will be of much better quality and more relaxing for pupils, teachers and even
parents. Even though the work of assistants has
been a practice in the world for some time, they are
a new phenomenon in the Croatian society. Such
a model of support has still been insufficiently researched and leaves space for improvement and
additional adjustment to our school system and society. The participation of teaching assistants and
the legal rights of children with difficulties in the
Republic of Croatia is regulated by laws and the
following documents; Draft Regulations on Assistants and Professional Communication Mediators,
the National Strategy of Equalization of Opportunities for the Disabled from 2001-2015, Upbringing and Education in Elementary and Secondary
Schools Act, Regulations on Elementary School
Upbringing and Education of Pupils with Difficulties, Regulations on the Process of Assessing the
Psychophysical State of Children and Students and
the Structure of Expert Committees, Regulations
on the Number of Students in Regular and Combined Classes in Elementary School, Croatian National Educational Standard, Elementary School
Teaching Plan and Program Zagreb, Ministry of
Science, Education and Sport, National Curriculum Framework for Pre-school Upbringing and
General Education in Elementary and Secondary
Schools Zagreb, Ministry of Science, Education
and Sport [6,7,8,9,10,11,12]. The main guidelines
of the mentioned documents are stated in this work
and they point out the employment of teaching assistants, the procedure of pedagogic observation
of pupils and the criteria for assigning assistants to
children with difficulties.
Volume 11 / Number 2 / 2016

2. Legal rights and status of inclusion
of children with difficulties in regular
classes in Croatia
The number of children with difficulties included in regular classes has been increasing year by
year, and this is shown by the data from the National Institute for Statistics. In the past years, Croatian
legislation has largely been working on the promotion of inclusion in upbringing and education. Article 99 of the Upbringing and Education in Elementary and Secondary Schools Act stipulates that the
school institution can, at the proposal of the founder and with the approval of the Ministry of Science,
Education and Sport, engage other upbringing and
education workers to fulfill the special needs in the
upbringing and education teaching performance
and specific conditions in the school institution [7].
Also, Article 15 of the State Pedagogic Standard
of Elementary School System of Upbringing and
Education stipulates that the school can ensure
teaching assistants, sign language translators and
personal assistants for pupils who, according to the
Decision on the Appropriate Form of Education,
need assistance in learning, moving and performing school activities and tasks. According to the
Regulations on the Number of Students in Regular and Combined Classes in Elementary School,
regular classes consist of 14 to 28 pupils [10]. A
regular class can receive at most 3 pupils with difficulties and with an established appropriated education program so that a class with one such pupil
can have at most 26 pupils, a class with two such
pupils can have at most 23 pupils, while a class
with three pupils with difficulties can have at most
20 pupils. If a pupil with difficulties has a teaching assistant, the number of pupils remains the
same. Supplement to Regulations on Elementary
and Secondary School Upbringing and Education
of Pupils with Difficulties is an Orientation List on
the type of difficulties where the following group
of difficulties is established: visual impairment,
hearing impairment, speech and voice communication disorders and specific difficulties in learning, damages to organs and organ systems, intellectual difficulties, behavioral disorders and mental
health disorders, and the existence of various types
of psychophysical development disorders [8]. The
Ministry of Science, Education and Sport enacted
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a document, the National Curriculum Framework
from 2011 whereby studying conditions for children with difficulties are insured in line with their
abilities and needs [12]. The aim of such a document is to enable children with difficulties at preschool, elementary and secondary school levels
of upbringing and education to acquire the highest level of knowledge, capabilities and skills in
line with their possibilities, for an independent and
successful life. According to the National Curriculum Framework, a necessary pre-condition in
planning the curriculum for working with children
with difficulties is permanent and quality training of staff and cooperation among all upbringing and education process bearers in working with
children and pupils. In 2007, the Government
of the Republic of Croatia adopted the National
Strategy for Equalization of Opportunities for Persons with Disabilities from 2007 to 2015, where it
recognized the need to protect vulnerable social
groups such as persons with difficulties and children with difficulties [6]. In the field of upbringing and education of children with difficulties, the
National Strategy states in its goals, among other
things, as follows: offer support to children integrated in regular education with the joint action
of specialized institutions; ensure education on the
basis of individualized upbringing and education
planning and flexible organization models; ensure
permanent professional upbringing and education
employees at all levels in order to acquire competences for working with children with difficulties;
ensure contents in study programs which contribute to the development of competences; develop
partnerships between upbringing and education
institutes and families.
3. Inclusion in upbringing and education
Unlike integration, inclusion implies as follows: equalized interventions towards children
with difficulties, early intervention in the field of
social competences, acceptance and appreciation
of differences, development of tolerance, strengthening of features of children with difficulties, etc.
When we get rid of prejudices that children with
difficulties need to satisfy the program minimum,
we will then be able to say that we are conducting
inclusive upbringing and education.
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Daniels and Stafford point out the importance
of inclusion for socialization of children with difficulties [13]. Education and growing up in a school
ambience with children that have no difficulties,
children with difficulties s make friends more easily and adopt positive social skills. Besides that,
other children in class and school are a model for
communication and development and appropriate
behavior to children with difficulties. Successful
inclusion in school also contributes to children
who have no difficulties for they thus become sensitive towards the needs of others and develop understanding for the difficulties these children face.
The inclusion of children with difficulties from the
first years of elementary school represent the basis
for their further integration through life for they
thus become an integral and active part of a certain
community and as such which to contribute to that
community and not depend on assistance from the
community [13]. Schools that wish to strengthen
and successfully conduct inclusion as an integral
determinant of their work, need to accept certain
principles they will be guided by in the process
of strengthening inclusion. Knowles states three
principles that should be respected by schools that
wish to develop the inclusive approach to education; set corresponding educational challenges
(depending on the pupil’s capacities, possibilities
and interests); respond to different educational
needs of pupils and overcome potential obstacles
in studying and evaluating the individual and
group of pupils [14]. Groom and Rose state that
successful inclusion requires: positive atmosphere
in school that is favorable to inclusion; enriched
curriculum; inclusion of parents at various levels; creation of good relationships between assistants and pupils; understanding a child’s needs;
strengthening of the attitude that children possess
the power of change; celebration of every success
and improvement in the work of children with difficulties [15]. Guided by these principles, one of
the ways to bring schools closer to pupils’ needs
and the affirmation of an inclusive approach to
education is to employ teaching assistants. In the
context of inclusive education, the teaching assistant acts as assistance and support for the pupil
so he can more easily be included in daily class
activities and assistance in the child’s social development. Results of single researches indicate how
Volume 11 / Number 2 / 2016
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teaching assistants are a key factor required for the
successful inclusion of children with difficulties
[5,16]. On the other hand, there are researches that
indicate the negative factor of teaching assistants
working with children with difficulties, warning
that pupils become too dependent on the help of
the teaching assistant [16,17]. The mentioned researches also reveal the relevance of the issue and
the need for more detailed research into this.
In Croatia, the upbringing and education of pupils with difficulties are determined by numerous
laws and bylaws wherby inclusion is conducted
whenever possible and if not completely, then
partially. However, it is to be said that all legal
provisions and bylaws, recommendations in the
Croatian National Education Standard and the
National Curriculum Framework refer mainly to
the possibilities, manners and models of adopting
contents, even though the prescribed models determine the content and methodic customization.
The basic message of inclusive upbringing and
education is not to single out any pupil but to create adequate conditions for all. In other words, the
goal of inclusion is not only for pupils to participate in regular classes, but to improve social participation [18]. Even though the goal of inclusion
is firstly social inclusion, it is barely or in no way
determined by regulations, which is left to the will
and knowledge of the teacher.
4. Duties, responsibilities and competences
of the teaching assistant
The assistant is a direct support to pupils with
difficulties in class whereby they are assisted in being included in the class community and overcome
social and psychological obstacles and teaching
contents [19]. According to Greenspan, Wiederu
and Simons, the teaching assistant is a person that
conducts individual work with pupils with difficulties realizing thus a double role: he/she assists pupils in adopting upbringing and education contents
and mediates in establishing interactions with pupils
with difficulties and the other pupils in the class [20].
In Croatia, the concept of the teaching assistant
is a relatively new phenomenon, although in the
rest of the world it has started to be confirmed as a
special profession. Even though teaching assistants
do not have the possibility of deciding what and
Volume 11 / Number 2 / 2016

how to study, together with the teacher they act as a
“bridge” between the pupil and the curriculum, they
take care that the children learn all that is provided
by the plan and program respectively [5]. In Practical Advice for Teaching Assistants, Bentham and
Hutchins state that the role of the teaching assistants
is firstly to give support to pupils with difficulties
and state some of their structural roles such as: give
and explain instructions; motivate and stimulate pupils; create a warm and supporting relationship with
other children; promote and encourage the child’s
self-confidence and independence; encourage the
pupil to set his own goals and self-evaluation, help
the pupil in studying and following lessons. Tyrer et
al. consider that the role of the teaching assistant can
be to offer specific assistance and support to single
pupils with special educational needs or he/she can
have a general role of assistance in the class or school
[21]. So as not to speak of the role of the teaching
assistants as outer observers of their work, Tyrer et
al. conducted a discussion in Plymouth University
with teaching assistants on how they themselves
see their work and their role as assistants. Within
the framework of the discussion, the assistants established their five main roles and responsibilities.
They stated that the first role was to offer support
in studying and teaching in order to try to adapt determined activities and contents to the child’s abilities and manner of studying. The second role was to
establish positive relationships and communication
with children, teachers, parents and other members
of the school community, which adds up to the role
of cooperation with teachers and parents and the
readiness to accept advice and assistance from others. Assistants then considered that it was their role
was the concern for materials pupils needed for their
lessons and the concern for their own training. It is
expected, at times, for the assistant to follow pupils
in outdoor education and fieldwork, participate at
professional training and the work of class councils. All responsibilities and activities of the teaching assistant and the type of support depend on the
capabilities of the pupils and their difficulties, their
individual abilities respectively.
Farrell, Balshaw and Polat suggested offering assistance at a distance [4]. This meant that
in situations when the pupil with difficulties could
only work, the assistant teacher circled around the
classroom and was at the disposal of other pupils
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who were in need of some kind of assistance. Children with difficulties could thus be prevented to
feel labeled for having an assistant or to be pointed
out for their difficulties. The range of duties, skills
and responsibilities expected from a teaching assistant is quite wide and it has lately become increasingly complicated since schools have started
to give greater importance to the inclusion of children with difficulties [16]. This makes it necessary to ensure good programs for the education of
assistants so they can more successfully bear the
challenges expected from them in working with
children with difficulties. McConkey and Abbott
pointed out that in such programs emphasis should
be put on the specific roles and duties of the assistant with reference to the child’s difficulties [16].
Such training before starting work itself could be
the solution for eliminating single deficiencies of
the teaching assistant project. McConkey and Abbott also stated how assistants were still insufficiently prepared for their work before starting to
work in schools and, due to this, they should be offered the opportunity of training which would expand their understanding of the difficulties of the
children they would work with, and acquire skills
in working with such children[16]. This field of
work is connected with the cooperation between
the teaching assistant and the teacher. It often happens that the roles of the teacher and the assistant
are not sufficiently determined. Due to this, open
communication is required between the assistant
and the teacher in order to prevent role confusion and establish a consistent approach to joint
work. Research Webster et al. indicated the problem that existed in the cooperation between the
teacher and the assistant, which was the non-existence of a certain time framework for agreement
before teaching [22]. The same research showed
how communication between the assistant and the
teacher was mostly ad hoc, in other words mainly
done during recess, between two lessons or immediately before or after lessons. In most cases,
assistants were the ones who had to adapt to the
teacher’s lessons without prior preparation or information on the teaching content that was to be
held during the lesson. It is, therefore, good for
the teaching assistant and the teacher to agree on
some guidelines for joint work before the assistant starts working, as well as to determine time
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for preparation and arrangement. The teaching assistant and the teacher can find an agreement on
the goals and expectations in their joint work with
determined children insomuch as be able to act in
line with them. The assistant must be familiar with
basic information on the pupil to be working with,
concerning his family environment as well as the
goals and expectations of the parents. The assistant, together with the teacher, offers information
to parents on the child’s improvement and can be
present at meetings with parents and teachers, at
information and parents’ meetings.
4.1 Teaching assistant as school employee
As the role of the teaching assistant is still
emerging and insufficiently defined, it is necessary
to explain this role as that of an employee of a certain school. In order to do their work well, teaching assistants should know what is exactly expected of them. In Great Britain, author Estelle Moris suggested to consider the following contents:
school policy, employment criteria, description
of working position and starting work with successful candidates [23]. The general policy of the
school is important for the development of good
practice with reference to the work of the teaching assistant, for the general school policy, itself
can stimulate or reduce efficient working manners
of the teaching assistant. Schools that understand
the importance of assistants and their contribution
to the work of the school have a clearer insight
into their function. Furthermore, assistants most
often are employed through temporary contracts
for they most often offer assistance and support
to pupils with difficulties. But there are assistants
in the world who are permanently employed in
schools and as such feel more easily being a part
of the school team and have a deeper commitment
to their work [23]. The research conducted by
McConkey and Abbott indicated that the role of
the teaching assistant was becoming all the more
important and complex and there was the need to
include her/him completely into the work of the
school and as such her/his role became professional [16]. Even though the roles and duties of the
assistant are defined in theory, practice shows how
the role of the assistant differs from one school to
the other and depends on the pupil to whom asVolume 11 / Number 2 / 2016
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sistance is being offered. Furthermore, the work
of the assistant has changed from year to year just
as the complexity of the difficulties of pupils with
special needs have been changing with their inclusion in regular school classes.
4.2 The first teaching assistants in the Republic
of Croatia
The Parents of Children with Special Needs
Association – (The Road to Life) – in 2005 started
the project “Teaching Assistant” in a competition
of the Ministry of the Family, Defenders and Intergenerational Solidarity, with the approval of
the Ministry of Science, Education and Sport. The
first pupils to have teaching assistants were pupils
with difficulties, members of the mentioned association, and they were included in elementary
schools of the city of Zagreb. The project continued in the following years, when the number of
users increased and thus the number of teaching
assistants increased. As the project was showing
positive steps taken in the upbringing and education of children with difficulties, the Association
turned to the City Office for Education, Culture
and Sport for help, and the latter participated in
financing one part of the assistants in elementary
schools in Zagreb. The project then increased and
today such projects are being conducted in almost all Croatian cities. Thus, in 2009, with the
introduction of assistants in teaching, the city of
Zagreb recognized this as positive European inclusion practice. As these legal provisions were
enabling founders to introduce teaching assistants
through wider public needs, in 2009 the city of
Zagreb founded a Committee for the Introduction
of Teaching Assistants. In school year 2009/2010,
the Committee chose 18 assistants who underwent
a three-day training. In school year 2010/2011,
22 assistants were engaged and cooperation developed with numerous associations such as the
Nebo Parents of Children with Special Needs Association and the Zadar County Down Syndrome
Association. In the upcoming years, the number
of assistants grew constantly. The City of Zadar
ensured funds from the very beginning and these
were from the Budget for Financing Training and
Work of Teaching Assistants, but only in school
year 2014/2015 funds were received from the EuVolume 11 / Number 2 / 2016

ropean Social Fund for Financing Teaching Assistants. (http: //www.grad-zadar.hr/skola-punamogucnosti-806/)
4.3 Teaching assistant, legal right of pupils
with difficulties
With the position of the teaching assistant as
bearer of the inclusive process becoming increasingly important in schools, the question is what
the future of such a project is in Croatia. It is important to take this question into consideration for
numerous researches show a positive influence of
the assistant on children with special needs [17,
19, 24]. In March of last year, the Ministry of Science, Education and Sport invited all interested
to a public discussion on the Draft Proposal of
Regulations on Teaching Assistants and Professional Communication Mediators that brought numerous novelties in the system of organizing and
financing teaching assistant services. Article 2 of
the Draft Regulations stipulates that a teaching assistant can offer support to one or two pupils in the
same or in different classes or as teaching assistant
to a group of pupils of the same class /upbringing
and education group. The tasks of the teaching assistant are realized during the teaching in school,
outdoor and out of class activity performance with
one pupil or a group of pupils who are not capable of performing the mentioned activities completely independently. These include assistance in
communication and social inclusion, assistance
in movement, assistance in taking food and performing hygiene needs, assistance in performing
school activities and tasks, and cooperation with
parents, teachers and peer pupils in class. Article 4
of the Draft describes the nature of pupils’ difficulties that are the assumption for realizing the right
of having a teaching assistant. The provisions of
the Draft Regulations (Articles 8, 9, 10 and 11)
state the competences of the teaching assistant or
professional communication mediator, role of the
head of teaching assistants and professional communication mediators, procedure of insuring the
support of the teaching assistant and professional
communication mediator, training of the teaching
assistant and professional communication mediator, and the manner of inclusion of the teaching assistant and professional communication mediator.
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The teaching assistant is a person who must have
at least a secondary school education and a completed teaching assistant training. A professional
communication mediator is a person who must
have a professional or university degree or at least
a secondary school education with 5 years of experience in performing the work and tasks of a professional communication mediator and be fluent in
2 languages, Croatian and Croatian sign language
(eloquent and precise). The procedure of insuring
the teaching assistant and professional communication mediator support gets underway with a request
for insuring the support of a teaching assistant and
professional communication mediator, which the
school requesting this submits to the founder. The
founder submits the request and documents to the
State Administration Office Committee who then
proposes the inclusion of the teaching assistant and
sends it back to the founder. The founder, based on
the acquired proposals from the professional committee, draws up a list of priorities of teaching assistant and professional communication mediator
support, and decides on financing these and asks
for approval from the Ministry.
5. Research methodology
5.1 Research problem and goal
The goal of this research is to examine the efficiency of teaching assistant training, the competences and their contribution to the inclusion of
children with difficulties into regular schools from
the perspective of the assistants themselves. The
following problems have been defined on the basis of such goal: examine the attitudes and experiences of the teaching assistants in inclusive teaching; examine how teaching assistants offer support
to children with difficulties, teachers, parents, the
school and curriculum; examine the attitudes and
experiences of the teaching assistants in their duties and responsibilities, tasks and activities, the
upbringing and education process itself, and the
extenuating and aggravating circumstances connected with their work; examine the attitudes and
experiences of the teaching assistants in how the
training they had undergone for the position of
teaching assistant helped them.
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5.2 Examinee sample
The examinee sample here consists of 20 teaching assistants employed in the schools of the city
of Zadar and Zadar County. The examinees work
with children with difficulties included into regular classes from first to eighth grade of elementary school in the city of Zadar and Zadar County.
The difficulties of the children teaching assistants
work with are: attention disorders and hyperactivity, autism and motoric difficulties.
5.3 Instrument
A questionnaire was drawn up for the needs of
this research. The questionnaire consists of questions grouped in 3 sub-scales where the examines
are asked to evaluate on Likert’s scale of 5 degrees
their approval or disapproval with the claims connected with: the duties and responsibilities of the
teaching assistant, his/her tasks and activities, the
upbringing and education procedure itself and the
training of the assistants. The numbers on the scale
meant as follows: 1 – I completely do not agree;
2 – I generally do not agree; 3 – I neither agree nor
disagree; 4 – I generally agree; 5 – I completely
agree. At the end of the questionnaire, an open
question is asked. The instrument was created
based on general cognition on teaching assistants
from available literature concerning the duties and
responsibilities of teaching assistants, the tasks
and activities they performed and the knowledge
they acquired in the upbringing and education procedure. The open question concerns the extenuating and aggravating circumstances connected with
the work of teaching assistants.
5.4 Procedure
The survey was conducted in elementary
schools in the City of Zadar and Zadar County
where the questionnaires were sent to the teaching
assistants by e-mail. Before the beginning of the
research, the teaching assistants were contacted
through e-mail to have their approval to participate
in the research. All teaching assistants approved
to participate in the research in line with the principles of ethics. In accordance with the principles
of research ethics, prior to the research the examVolume 11 / Number 2 / 2016
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inees were informed on the type of research and
the purpose of its being conducted. The examinees
were completely anonymous, while the data collected in the questionnaires was used exclusively
for the interpretation of the results.
6. Results and discussion
The first sub-scale consisted of the claim referring to the duties and responsibilities of the assistant recognized as support to the pupils, teachers,
school, curriculum and self-evaluation of personal
qualities and other skills. Due to the limited range
of the work, not all variables are mentioned but
only those that were significantly frequent in the
examinees’ answers have been elaborated. The answers of the teaching assistants on claims of support offered to pupils as assistants indicate that
almost all the mentioned claims are part of the
teaching assistant’s work except that of taking the
role of the child/pupil with difficulties, performing tasks instead of him/her respectively (M=2.90;
SD=1.29). According to the assistants’ self-evaluation, their most represented support to pupils was
offering emotional support to pupils: stimulation,
encouragement, positive strengthening of desired
behavior by praising (M=5.00; SD=0.00) and establishing positive relationships with all the pupils
in the class (M=4.90; SD=0.30). According to the
answers of teaching assistants on how much support they offered to teachers, the third claim was
mostly agreed on, following the improvement of
the pupils and informing teachers on this, (M=4.7;
SD=0.65) as well as the fourth claim on assisting teachers in maintaining discipline (M=4.00;
SD=0.79). The teaching assistants agreed the least
in the first claim of assisting in the preparation of
materials and organization of the lesson (M=3.10;
SD=1.11) and the second claim that they could prepare and evaluate the teaching activities (M=3.05;
SD=1.35), which is visible from the arithmetic
mean and standard deviation where variation was at
the highest. According to the self-evaluation of the
assistants in the question on giving support to parents, a good relationship was created with parents.
They agreed the most concerning the third claim
that they had the role of being a connection between
the school and parents (M=4.55; SD=0.60). However, there was less agreement in the second claim
Volume 11 / Number 2 / 2016

where they help parents to become aware of their
competences and their role in creating the shape
and program contents of their children. (M=4.00;
SD=0.91). The question on support is given to the
school shows that they obviously do. They mostly
agreed on the third claim for they understand and
support the school policy, as, for example, in the
field of health and security, child protection and tolerance. (M=4.70; SD=0.57). The lowest assistant’s
self-evaluation, which is comprehensible due to the
fact that in the training of the assistant not sufficient
mention is made concerning planning and implementing teaching activities, refers to curriculum
support. They best agreed on the third claim, that
the teacher’s lessons and teaching tasks could be
simplified (M=3.75; SD=1.37), and least agreed on
the first claim that they could plan and implement
teaching activities (M=3.05; SD=1.43). The assistants gave equal answers on their personal quality
and other skills. They consider being well organized and cooperative with others and enjoy their
work with children.
The second sub-scale consists of 11 claims
in which the examinees had to evaluate how
much they had learned as teaching assistants on
the upbringing and education procedure. In the
first claim which states: “As teaching assistant, I
learned the most on preparing, organizing and realizing the upbringing and educational procedure”
10 examinees completely agreed, 7 generally
agreed, 1 examinee neither agreed nor disagreed
with the claim, 1 examinee generally did not agree
and 1 completely did not agree. Concerning the
claim that as teaching assistants they learned and
improved themselves in the evaluation of the
teaching process 1 generally did not agree, 2 neither agreed nor disagreed, 11 generally agreed and
6 completely agreed with the claim. All examinees
agreed that, as teaching assistants, they learned on
teaching individualization, 7 agreed completely,
and 13 generally agreed. Most of the examinees,
11 of them agreed and 8 generally agreed with
claim that as teaching assistants they learned of
the types of support and assistance to children so
as to adapt more easily to the school environment
and quality of adjustment, while two examinees
neither agreed or disagreed with the claim. Eight
examinees agreed completely that as teaching assistants they learned how to improve the type of
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cooperation with parents of children with difficulties, 10 generally agreed, and 2 neither agreed
nor disagreed. 10 examinees agreed completely, 7
generally agreed and 2 neither agreed or disagreed
with the claim: “As teaching assistant I learned
the most on cooperation forms with professionals
and the community”. Seven examinees generally
agreed, and 11 agreed completely that as teaching assistants they had learned about work support and documentation and the process of child
improvement, while 1 examinee neither agree nor
disagreed with the claim and 1 mainly disagreed.
Most of the examinees agreed with the claim that
teaching assistants had learned and improved in
establishing a warm and supportive atmosphere,
13 completely agreed and 7 generally agreed.
All examinees agreed that as teaching assistants
they had learned and improved in motivating and
stimulating pupils in their work and learning, cooperation and engagement, 18 completely agreed
while the remaining two generally agreed with the
mentioned claim. Most of the examinees agreed
with the claim that as teaching assistants they
had learned on promoting and stimulating pupils’
self-confidence and independence, 12 completely
agreed and 8 generally agreed. The eleventh claim
stated As teaching assistant I mostly improved and
learned on stimulating pupils in setting their own
goals and self-evaluation“ and 4 examinees stated
that they neither agreed nor disagreed, while 3 examinees stated that they generally agreed and 13
that they completely agreed.
In the third sub-scale that consists of seven
claims, assistants had to evaluate how much the
training they had undergone to work as teaching assistants with children with difficulties helped them.
Based on arithmetic mean, it is evident that assistants consider that with the completed teaching
assistant training they are sufficiently competent
in working with children with difficulties. The
lowest evaluation in this subscale refers to the
fifth claim that having completed training they are
more competent in using the support of the mobile professional team (M=3.95; SD=1.05). The
highest evaluation refers expectantly to the second claim that having completed training, teaching assistants are competent in implementing and
offering support to pupils with difficulties in the
education and development of social skills ac140

companied by the supervision of a professional.
(M=4.50; SD=0.68).
The last question in the questionnaire was of
open type where assistants separated extenuating
and aggravating circumstances connected with
teaching assistants through their own experience.
In this question, most of the assistants looked back
on the cooperation with teachers and the professional service, the very work with children with
difficulties and the practical application of knowledge acquired at training. Some stated as positive
circumstances the successful cooperation with
the teaching staff and the professional service,
as well as the good acceptance in school, others
stated non-comprehension and exploitation from
teachers and bad cooperation with professional
associates as aggravating circumstances. Most of
the examinees stated as positive circumstances the
very work with children with difficulties and the
satisfaction and happiness in helping children in
achieving determined goals. A number of examinees stated that they personally had not had bad experiences as teaching assistants, being mostly due
to the excellent cooperation with teachers and parents. Besides the bad cooperation with the professional service and teachers, one assistant also stated bad cooperation with parents as an aggravating
circumstance. In the answers of the teaching assistants, the following also appear as aggravating circumstances: conflict with the school community
due to non-comprehension of children, personal
interpretation of a child’s failure, stressful work,
low salary and insufficient preparation and training of the teaching assistants before starting their
work. The mentioned answers show that the assistants’ experiences are connected to cooperation
with professionals and teaching staff, that some
had particularly positive experiences while others had particularly negative experiences, and that
this had great influence on their work with children with difficulties. The conclusion that can be
made here is that good cooperation and joint work
for the wellbeing of the child are exceptionally important. Besides that, it is important to cooperate
with parents for assistants are a link between the
school and parents, and it is important that they
regularly and successfully communicate with the
parents of children with difficulties.
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7. Conclusion
According to numerous researches, teaching
assistants are one of the key pre-conditions for
successful inclusion of children with difficulties
in development in regular schools and classes.
The Regulation on Assistants and Professional
Communication Mediators that is to be adopted in
due course in the Republic of Croatia will surely
bring great changes and will be very significant
to pupils with difficulties, teachers, parents, and
teaching assistants. However, if better looked
into, some oversights and deficiencies can be
seen. Article 2 of the Draft Regulations regulates
that the teaching assistant can offer support to one
or two pupils in the same or different classes or
to a group of pupils in the same class. However,
it is difficult to foresee in practice one teaching
assistant giving support to two pupils in different classes, particularly if both pupils are from
the autistic spectrum or of behavioral disorder.
The procedure of insuring support to the teaching assistant and professional communication mediator starts with the request for support from the
teaching assistant and professional communication mediator themselves. The school attended by
the pupil submits the request to the founder who
then forwards it, along with documentation, to
the State Administration Office Committee. The
State Administration Office Committee enacts the
proposal of including the teaching assistant, and
sends it to the founder who, based on the acquired
proposal from the professional committee of the
Office, draws up a list of priorities in insuring the
support of the teaching assistant or professional
communication mediator. The founder also decides on the financial means for which he then
asks the approval of the Ministry of Science, Education and Sport. It is evident that the procedure is
very complex and should be simplified. Legal persons registered in adult education (Draft Article
11) perform the training of teaching assistants and
professional communication mediators. The training program must consist of the theoretical part
and the supervision of experts who implement
training in various fields of difficulties. However,
the Draft Regulations does not mention which
qualifications the training executors should have
as well as the educators (lecturers) themselves
Volume 11 / Number 2 / 2016

who implement the training for this can have an
important influence on the training quality. Furthermore, obligatory themes of the theory part are
mentioned, but the obligatory practical part of the
teaching within the training is nowhere mentioned
within the training framework for it is an exceptionally useful and important part of the teaching
assistant’s training. The provision of Article 12 of
the Draft is interesting whereby it regulates that
the teaching assistant or professional communication mediator stipulates an Employment Contract with the school pursuant to Article 99, Subparagraph 11 of the Upbringing and Education in
Elementary and Secondary Schools Act. On the
other hand, Article 99, Sub-paragraph 11 of the
Upbringing and Education in Elementary and
Secondary Schools Act emphasizes that the manner of inclusion of the teaching assistant and professional communication mediator is regulated by
the Minister through Regulations. We have a situation where the Law regulates that the question in
issue is regulated by Regulations while the Regulations state that the law regulates it, but, in fact,
it is nowhere written how this is to be regulated.
In the empiric part of the work at the beginning of the research, the assumption was that the
research results would show how, after training,
assistants were well prepared to work with children with difficulties, and how their role and competences contributed to their inclusion in regular
school with positive influence on the changes in
teaching and the improvement of children with
development difficulties. Assistants evaluated as
generally good the results acquired from the assistants’ self-evaluation from the first sub-scale,
which consisted of 29 claims, in other words they
agreed that their contribution was useful to children, teachers, parents and schools. Their answers
differed in the support to the curriculum. The
second sub-scale consisted of 11 claims where
assistants had to evaluate how much as teaching assistants they had learned on the upbringing
and education procedure. Their self-evaluations
clearly indicated that as teaching assistants they
considered to have learned enough. In the third
sub-scale that consisted of 7 claims, the assistants
agreed that the training they had undergone to enable them in their work of assistants helped them
in their work with children with difficulties.
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As can be seen, there are many issues. Unlike
the integrative approach, the inclusive approach
implies the readiness of the environment to changes
and adjustments according to the needs of all members of society. Inclusion in education implies “active inclusion of children in all components of the
upbringing and education process whereby children
are treated as active subjects and not passive acceptors of information in the conditions at disposal”
[25] The inclusive approach to education gives every child the feeling of belonging and partnership
where the participation of teaching assistants is a
significant step in that direction.
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Abstract
The present study aimed at determining the
relationship between organization climate and
mental health of the employees of Sepah Bank
branches in Golestan Province. The study is descriptive in terms of control on variables and it
is a descriptive-survey study in terms of research
method. It is also a cross-sectional research since
the sample is evaluated in a given section of time.
It is also retrospective, consequentialist, and qualitative in terms of time, results, and type of data, respectively. Ten hypotheses were evaluated in this
study. Statistical population consisted of all male
and female employees of Sepah Bank Branches in
Golestan Province in 2014 (n = 380). Sample size
was decided by relative stratified sampling and
Morgan’s table (n = 191). Data collection was performed by using questionnaire. Data analysis was
done via structural equation modeling by using
LISREL. Independent variables included organizational climate, job satisfaction, job conscience,
creativity and innovation and the dependent variable was mental health. The results of this study
indicated to effectiveness of organization climate
on mental health of the employees.
Keywords: organization climate, job satisfaction, job conscience, creativity and innovation.
1. Introduction
The current world is the world of humans
who are administrators of different organizations. Without humans, organizations not only are
meaningless but also they cannot be organized.
On the other hand, humans’ social life relies on
collaboration, cooperation, and meeting various
requirements; this leads to sharing works and deVolume 11 / Number 2 / 2016

veloping expertise and skills resulting in higher
level of quantitative and qualitative progress as
well as social and organized relationships within
enterprises, institutions, and somehow specialist
centers. Needless to say, a major part of adults is
spent on their jobs and it seems that work activity
is very important in terms of mental health. Besides financial provision, having a job may meet
some principle requirements of human such as
mental and physical motion, social relationship,
self-respect, confidence, and capability [1, 2, 3, 4].
Suitable organizational climate may be effective in motivating employees and employing their
mentality and participation in decision-making as
well as their creativity and innovation. It is regarded as a resource of mental health of employees.
On the other hand, improper organization climate
might cause a great deal of mental pressure [5].
Since society is an organizational one, the activities in birth, education, work, hobbies, spiritual
growth, and death are repeatedly affected by organizational climate. Schools, workplace, and
stadiums are the places where most of us may
spend majority of our lives [6]. In current competitive organizations, those with great emphasis
on their employees can survive. Therefore, how
employees perceive their organization, as it is
called organizational climate, is very important.
Organizational climate is either open or close [7].
Open organizational climate is vividly dependent
on current emotional status; in other words, the organizations with open organizational climate will
have employees who do not feel stranger to the
organization and its climate [8].
According to the definition proposed by Hoi
and Miskel in 1966, organizational climate is referred to as employees’ perception about general
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working climate in organization and it is influenced by formal or informal organizations, peoples’ personality, and organization leadership and
administration. In the present study, organizational
climate is defined as the scores employees achieve
in the Organizational Climate Questionnaire. This
score is considered as a numerical index for organizational climate. Suitable organizational climate
can be effective in motivating employees, improving mentality of employees, increasing employee
participations in decision making, and enhancing
creativity and innovation and it can also be regarded as an important source of mental health for employees. Thus, any change in any part of organizational climate leads to immediate and deep change
in work efficiency and performance [9].
The present study determined and analyzed the
effect of organizational climate on mental health
by considering intermediate roles of job satisfaction, job conscience, and creativity and innovation
in order to make better use of opinions and viewpoints of employees and to provide required supports for education and improvement of human
force. The main question this study attempted to
answer was whether there is a significant relationship between organizational climate and mental
health of employees of Sepah Bank branches in
Golestan Province, Iran. Ten hypotheses were
considered in the present study as follows:
H1: There is a significant relationship between
organizational climate and job satisfaction in
employees of Sepah Bank branches in Golestan
Province, Iran.
H2: There is a significant relationship between
organizational climate and job conscience in employees of Sepah Bank branches in Golestan Province, Iran.
H3: There is a significant relationship between
organizational climate and creativity and innovation in employees of Sepah Bank branches in
Golestan Province, Iran.
H4: There is a significant relationship between
organizational climate and mental health in employees of Sepah Bank branches in Golestan
Province, Iran.
H5: There is a significant relationship between
job satisfaction and job conscience in employees
of Sepah Bank branches in Golestan Province,
Iran.
144

H6: There is a significant relationship between
job satisfaction and creativity and innovation in
employees of Sepah Bank branches in Golestan
Province, Iran.
H7: There is a significant relationship between
job satisfaction and mental health in employees of
Sepah Bank branches in Golestan Province, Iran.
H8: There is a significant relationship between
job conscience and creativity and innovation in
employees of Sepah Bank branches in Golestan
Province, Iran.
H9: There is a significant relationship between
job conscience and mental health in employees of
Sepah Bank branches in Golestan Province, Iran.
H10: There is a significant relationship between
creativity and innovation and mental health in
employees of Sepah Bank branches in Golestan
Province, Iran.
2. Methodology
Research methods are in fact the tools to attain
facts. In each research, researchers try to opt for the
most appropriate procedure which finds rules and
fast more suitably than other methods [10]. The
study is descriptive in terms of control on variables
and it is a descriptive-survey study in terms of research method. It is also a cross-sectional research
since the sample is evaluated in a given section of
time. It is also retrospective, consequentialist, and
qualitative in terms of time, results, and type of
data, respectively. Ten hypotheses were evaluated
in this study. Statistical population consisted of all
male and female employees of Sepah Bank Branches in Golestan Province in 2014 (n = 380). Sample
size was decided by relative stratified sampling and
Morgan’s table (n = 191). Data collection was performed by using questionnaire. Data analysis was
done via structural equation modeling by using
LISREL. Independent variables included organizational climate, job satisfaction, job conscience, creativity and innovation and the dependent variable
was mental health.
3. Results
In order to determine validity of the variables
in the model, Confirmatory factor analysis (CFA)
was adopted. CFA is a theoretical testing model in
Volume 11 / Number 2 / 2016
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which the researcher initiates his/her analysis with
a previous hypothesis. The model, which has been

based upon a strong experimental and theoretical
basis, shows which variables or factors (questions)

Figure 1. Confirmatory factor analysis model (standard coefficients or factor loading)
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should be correlated with which factors (questions). What follows is analysis of related factors
to each variable.

The first variable: organizational climate
This variable has 8 factors (questions). Table
1 shows standard coefficient (factor loading), defined variance, and t-value for each variable. Fac-

Figure 2. Confirmatory factor analysis model (significance coefficients)
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tor loading of all questions have the required tvalue (>1.96). Therefore, it can be claimed that all
the questions related to organizational climate are
important enough to evaluate the variable.
By considering the defined variance of each
factor, relative importance of the factors can be
viewed as an index for measuring this variable. As
evidenced from Table 1, compared to other questions, the question 4 is more important index to
assess organizational climate.
The second variable: job satisfaction
This variable includes 8 factors. Table 2 summarizes standard coefficients (factor loading), defined variance, and t-values for each question.
As it can be seen from Table 2, the question 10
is considered more important question in order to
evaluate job satisfaction.
The third variable: job conscience
This variable embraces 8 factors. Table 3
shows standard coefficients (factor loading), defined variance, and t-values for each question.

As it can be realized from Table 3, the question
23 is regarded as more imperative question to assess job conscience.
The fourth variable: creativity
This variable holds 8 factors. Table 4presents
standard coefficients (factor loading), defined
variance, and t-values for each question.
According to Table 4, the question 27 is more
important question so as to determine creativity
and innovation.
The fifth variable: mental health
This variable holds 8 factors. Table 5 presents
standard coefficients (factor loading), defined
variance, and t-values for each question.
On the basis of Table 5, the question 34 is considered more important question in order to assessmental health.

Table 1. The factors of the first variable: organizational climate
Questions
1.
2.
3.
4.
5.
6.
7.
8.

I have a good working mentality
I attend work meetings enthusiastically.
I am interested in solving the problems of clients
I help others in facing with problems.
I enjoy talking to my colleagues in my workplace.
The manager helps me solve my problems.
My manager gives me opportunities to express my ideas.
My manager helps me fulfill my tasks.

Standard coefficient Defined
(factor loading)
variance
.72
.51
.74
.54
.77
.59
.82
.67
.72
.51
.69
.47
.74
.54
.60
.36

t-value
12.27
12.79
13.67
14.79
12.37
11.52
12.77
9.6

Table 2. The factors of the second variable: job satisfaction
Questions
9.
10.
11.
12.
13.

I am satisfied with work share in my workplace.
I go to my workplace willingly.
I perform my tasks devotedly.
There are several pleasant aspects in my job.
I have enough freedom to express my opinions in my
workplace.
14. I am interested in the unit where I am working.
15. Meritocracy is valued in my workplace.
16. I am pleased with how I communicate with managers and
supervisors.
Volume 11 / Number 2 / 2016

Standard coefficient
(factor loading)
.69
.73
.72
.72

Defined
variance
.47
.53
.51
.51

.68

.46

11.34

.72
.66

.51
.43

12.26
10.85

.70

.49

11.82

t-value
11.60
12.57
12.36
12.35

147

technics technologies education management

Table 3. The factors of the third variable: job satisfaction
Questions
17. I help myself and my society’s fortune and welfare by
working more.
18. In my idea, slothfulness and laziness at work is ugly and
indecent.
19. I believe every working person should do his/her work
perfectly.
20. I believe working is not just a goal but a way to bring up
and grow personal aspects and social relationships.
21. I believe life without a job is meaningless.
22. I believe doing works perfectly leads to dominance on
abilities and aptitudes.
23. I believe a successful person is someone who is
responsible in his/her work.
24. I believe we should always be hardworking to perform
our responsibilities perfectly.

Standard coefficient
(factor loading)

Defined
variance

t-value

.78

.60

13.90

.75

.56

13.20

.79

.62

14.22

.75

.56

13.16

.77

.59

13.69

.74

.54

12.90

.81

.65

14.73

.73

.53

12.62

Table 4. The factors of the fourth variable: creativity and innovation
Questions
25. I feel I should present a unique service to the society.
26. I can handle problems in long term.
27. Whenever necessary, I forget my attachments to different
things.
28. I often present better ideas, especially when I do nothing.
29. I enjoy spending time on new ideas even if they have no
practical benefits.
30. When a given method cannot help to solve a problem, I
rapidly direct my thought toward a more suitable method.
31. I often focus my work on an issue which is difficult to
feel and express.
32. I often try hard to solve my problems and I cannot easily
ignore them.

Standard coefficient Defined
t-value
(factor loading)
variance
.63
.39
10.27
.68
.46
11.42
.85

.72

15.76

.69

.47

11.67

.54

.29

8.55

.79

.62

14.05

.65

.42

10.71

.72

.51

12.31

Table 5. The factors of the fourth variable: mental health
Questions
33. I recently feel that I feel great and I have a good level of
health.
34. I always feel tired.
35. I feel everything is getting out of hand.
36. I have planned in a way to keep myself busy.
37. Overall, I think I have done things well.
38. I feel I have more influential role in works.
39. I can enjoy doing my usual activities.
40. I feel I am worthless.
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Standard coefficient Defined
(factor loading)
variance

t-value

.79

.62

14.19

.83
.83
.78
.74
.78
.82
.83

.68
.68
.60
.54
.60
.67
.68

15.45
15.13
13.92
13.07
14.05
14.95
15.34
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Determination of the relationships between
research variables and hypotheses analyses:
Here, the hypotheses were analyzed through
path analysis model. Following model presentation and data collection, model estimation began
with a set of known relationships between the
measured variables. Then, significance of all coefficients and model parameters were tested. In
order for a coefficient to be significant, p-values
should >1.96 or <-1.96. Figures 3 and 4 depict the
results of path analysis and significance of path
coefficients for the hypotheses, respectively.
For a better representation of relationships and
parameters of the model, the following tables were
presented.
According to Table 6, among the variables, organizational climate has the highest overall effect

(0.64) on job conscience. Also, the highest indirect effect of organizational climate is on mental
health (0.42).
As evidenced from Table 7, standard coefficients for 8 hypotheses have required t-values (i.e.
>1.96); therefore, 8 out of 10 hypotheses in the
present study were accepted.
4. Discussion and conclusion
Every organization has clear goals for social,
economic, cultural, and political development.
How employees perform their tasks in organizations influences on life and health of different
levels of society and people’s satisfaction with effective services. One of the important indices of
dynamics in a healthy organization is existence

Figure 3. Path analysis model (standard coefficients)

Figure 4. Path analysis model (p-values)
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Table 6. Direct, indirect, and overall effects of dependent and independent variables
Independent variable
Organizational climate

Job satisfaction
Job conscience
Creativity and innovation

Dependent variable
Job satisfaction
Job conscience
Creativity and innovation
Mental health
Job conscience
Creativity and innovation
Mental health
Creativity and innovation
Mental health
Mental health

Direct effect
.59
.45
.12
.15
.33
.30
.44
.09
.14
.20

Indirect effect
.19
.23
.42
.03
.11
.02
-

Overall effect
.59
.64
.35
.57
.33
.33
.55
.09
.16
.20

Table 7. Standard coefficients and t-values (acceptance or rejections of the hypotheses)
Independent variable
Dependent variable
Organizational climate
Job satisfaction
Organizational climate
Job conscience
Organizational climate Creativity and innovation
Organizational climate
Mental health
Job satisfaction
Job conscience
Job satisfaction
Creativity and innovation
Job satisfaction
Mental health
Job conscience
Creativity and innovation
Job conscience
Mental health
Creativity and innovation
Mental health

of a suitable organizational climate helping employees show their creativities and innovations. If
organizational climate is not coordinated to goals
and expectations of employees, organizational inefficiency will occur. The results obtained from
the present study revealed that there is a positive
and significant relationship between organizational climate and job satisfaction. In other words,
improved organizational climate results in higher
level of job satisfaction. This is consistent with
the results of Fisher et al., Ghaseminezhad et al.,
Saffari et al., Nourbakhsh & Mirnaderi, Keuter et
al., Davidson, Friedlander & Margulies [11, 12,
13, 14, 15, 16, 17]. It indicates that a suitable organizational climate always results in higher job
satisfaction among employees. It is thus suggested
to managers to pay attention to all attributes of organizational climate and try to improve all of these
factors in order to increase employee satisfaction
levels. The most crucial issue in every organization is job performance. Job performance has been
investigated greatly since it is a very important issue in workplace. Performance is defined by over150

Standard coefficient
.59
.45
.12
.15
.33
.30
.44
.09
.14
.20

t-value
11.17
7.60
1.53
2.59
5.56
3.81
7.60
1.06
2.44
4.17

Accepted or rejected
Accepted
Accepted
Rejected
Accepted
Accepted
Accepted
Accepted
Rejected
Accepted
Accepted

all values an organization expect from different
behaviors a person has in a given period of time.
Distinction between task performance and context
performance results in a new theory about personal differences. One of the most important parts of
this theory is comparison of relative robustness of
the relationship between personal differences and
task and context performance. The most important issues in this context is job conscience. Conscience is a personality trait reflecting reliability
though being careful, responsible, and organized.
It also shows perseverance, diligence, and motivation of organization members to achieve goals.
The results of the present study indicates that there
is a positive and significant relationship between
organizational climate and job conscience. Improvement of organizational climate is along with
higher level of job conscience. This is in agreement with the results of Yaminforouz et al. and
Safarzadeh et al. [18, 19] who showed that the
organizations with healthy climate have employees with higher level of job conscience. Proper
organizational health can be effective in motivaVolume 11 / Number 2 / 2016
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tion, mentality, and participation of employees in
decision making and achieving higher levels of
creativity and innovation and it can be regarded
as a powerful source of mental health of employees. On the other hand, unhealthy organizational
climate can be considered a source of mental pressure. Organizational climate is defined as employees’ perception of general climate of workplace
in organization and it is influenced by formal and
informal organization, people’s personality, and
organizational leadership. The results of the present study show that there is positive and significant relationship between organizational climate
and creativity and innovation. Furthermore, there
is positive and significant relationship between organizational climate and mental health. It can be
claimed that organizational climate (i.e. positive
perception of people from organization’s goals,
role of bonuses, procedures, and relationships)
can result in tranquility and mental empowerment
of employees and reduction of mental disorders
among employees. This is consistent with other
studies. Job satisfaction is an attitudinal variable
which shows emotions, feelings, and attitudes of
employees toward their working life. According to
the results of the present study, there are positive
and significant relationships between job performance and variables such as job conscience, creativity and innovation, and mental health. This is
in agreement with the results of Safarzadeh et al.
and Ghaseminezhad et al. [19, 12]. Job conscience
includes internal commitment feeling to observe
necessities regarding the agreed work [20]. The
results of the present study also show that there
is a positive and significant relationship between
creativity and innovation and mental health. In
other words, higher level of creativity and innovation brings along increased mental health. This is
also in agreement with literature.
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Abstract
The need to apply derivatives in order to fulfill their core functions appeared in the chaos of
the oil crisis in the world, exchange rate fluctuations and uneven conjuncture of economies of the
world, especially after the abolition of pegged exchange rates. In such an environment derivatives
were supposed to enable the improvement of market efficiency by diversification and assumption
of the risk, and more secure investment planning,
with minimal cost. The rapid growth of financial
market derivatives in the 80s is mostly due to the
interest of economic subjects who have slowly
come to realize the necessity of the application
of derivatives in the protection of their portfolio
against the risk they were exposed to in everyday
business and the benefits that derivatives offer
when it comes to making money on speculative
transactions and arbitration. The beginning of the
21st century has brought new challenges in trading with derivatives; the market has become more
demanding and it requires constant adaptation to
new needs of the participants in the market, so that
the range of the traded derivatives expands each
day, for example, the more complex variety of options and structured products.
The group of financial derivatives can be divided according to the character of the basic instruments onto the money market derivatives,
exchange market derivatives and capital market
derivatives. They are traded in organized markets
and informal markets, depending on the properties
of certain financial derivatives. [1]
Keywords: derivatives, options, markets, banks
1. Introduction
Money market derivatives or interest rate derivatives are derived financial instruments primarVolume 11 / Number 2 / 2016

ily focused on the management of the interest rate
risk. These instruments are mainly due within one
year, they are of a short-term nature and they offer
protection against the risk of interest rate changes.
This group includes forward contracts on the
interest rate, financial futures of the money market
and interest rate swaps. Interest rate derivatives
exist in the world for a long time now and they
are being successfully used by many financial and
non-financial institutions. Foreign exchange market derivatives or currency derivatives are divided
into three main groups:
– currency swaps,
– currency options and
– foreign currency forward contracts - futures
and currency futures.
They are used for managing currency risk or
risk of changes in the exchange rate which affects the value of assets and liabilities of an entity denominated in foreign currencies. Capital
market derivatives are derived financial instruments whose linked assets include capital market
instruments, such as bonds, stocks, equity indices
and other derivative instruments that are based on
long-term financial instruments. Thus, this group
includes equity options, options on equity indexes,
options on financial futures, caps, floors, swap options, limits on bonds, limits on equity indexes,
warrants, convertible bonds, capital market swaps:
equity swaps and equity indexes swaps.
2. Instruments of financial markets – a
review of options
Derivative securities or financial derivatives are
very important instruments of financial instruments
which arose from the financial innovation boom in
the last 25 years. [4] Their appearance has given a
new dimension to the stock exchange operations,
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Figure 1. Correlation of risk and financial instruments, [2]
leading to major changes in the financial markets
of developed countries, but also in the international
financial market. As it has already been mentioned,
derivative securities are given this name because
their value is derived from the value of some other
underlying asset, which is located within them. But,
unlike the basic securities, financial derivatives do
not present either of the two main relationships: the
credit and the proprietary.
They actually represent a particular type of
contingent rights to other forms of financial assets
(stocks, for example ... or other underlying securities, interest rates, market indexes, exchange rates).
154

The real reason of financial derivatives lays the
increasing scope and importance of forwards in financial markets. In the last 25 years they have experienced a great expansion, but their history is much
longer. The roots of their business actions lay in 17th
century on the territories of the Netherlands and Japan. The first business actions that can be seen today in financial derivatives exchanges took place on
the London Metal Exchange. That is where the first
real forward contracts (forwards) on different metals (copper and aluminum usually) were created.
These contracts were between buyers and sellers
about the delivery and payment in the future, proVolume 11 / Number 2 / 2016
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Figure 2. Product groups of financial markets according to similar risk characteristics, [3]
vided that the price and the terms of payment were
negotiated much earlier, i.e. on the day of signing
the contract. These agreements were based on complete autonomy of the will of the parties, this means
that there was no institutional mechanism, nor were
they standardized, so that the clearing house stood
behind them in order to guarantee the security of
delivery and payment. Modern forwards on commodity exchanges began in the 19th century in the
area of the US Midwest and on the stock exchange
of the Chicago Board of Trade (CBOT), that was
established in 1848. [5], and soon it went through
Volume 11 / Number 2 / 2016

the improvements in the trade of forward contracts,
the standardization quantity was introduced (e.g.
for 5,000 bushels of wheat, as it is even today),
standardized shipments during certain months was
introduced as well. In 1874 the Chicago Stock Exchange for the first time created a clearing house as
a guarantee of delivery and payment.
Options represent one of the most successful
financial innovations even though the most developed financial markets occasionally forbade their
use. This happened in England between 1931 and
1958 and in the United States between 1930 and
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1973. The arguments for these restrictions were
based on the view that options can have speculative
character, or, in the case of commodity options, that
they do not have rational economic function. [6]
Therefore, the organized trade of options started in the USA in 1973, when option exchange was
established at Chicago Board of Trade, (Chicago
Board Option Exchange). The formation and organization of a special market for options enabled
the functioning of a secondary market that had
previously existed as a teller market. [6] Today,
the volume of options trading on the Chicago
Board Option Exchange has surpassed the trading
volume on the New York Stock Exchange. [7]
Over the last fifty years, futures and options
have taken their place in the international market.
Originally, futures and options were used for stock
exchange goods, and in the early seventies began
their implementation on to financial instruments.
Currency futures are booming due to the drop of
Bretton Woods system of fixed exchange rates.
The fall of this system has announced new financial instruments to be used as a means to reduce
risk in the increasingly unstable environment.
The term option is used in the economic literature that deals with finance, and within the presentation of the financial derivatives. [4] According to
literature, financial derivatives are “financial instruments, usually securities, whose value is derived
from the value of some other more fundamental
variables, which can be any commodity, financial
instrument, and even some other financial derivative” [8]. They are, also, called the conditioned
claims, because the claims from derivatives are
conditioned by the claims of securities from which
they are derived.
In other words, financial derivatives would be
financial instruments derived from primary financial instruments, or “those whose value is derived
from another asset or any other financial instrument”. [9] They are classified in four groups: futures contracts (futures, forwards), swaps, options
and others. [10]
Options are seen as “contracts for buying or
selling certain goods or financial instruments on
a specified date and at a specified price, provided
that there is a possibility of using the right of withdrawal from the contract,” [11] or as “contracts
that give their owners the right to buy or sell the
156

underlying assets at a price given in the option
over some period of time, i.e. on a specific day.
They are, therefore, contracts that are not two-sided mandatory…”[12]
Options are the most important instrument of
hedging, thanks to which investors are protected
against different kinds of risk. [13] By using the
options it is possible to reduce, and sometimes
eliminate the risk of price changes, market indexes, interest rates, exchange rates and thus increase
the safety of investors in the market.
In finance, an option is a contract between a
buyer and a seller that gives the buyer the right - but
not the obligation - to buy or sell certain goods at a
later date for an agreed price. For giving the option,
the seller, in return, when concluding the contract,
collects a fee (premium) from the buyer. Call option
gives the buyer the right to buy the given goods; put
option gives the buyer of the option the right to sell
the given good. If the buyer decides to exercise this
right, the seller is obliged to sell or buy the good at
the agreed price. The buyer can choose not to exercise the right and let the option expire. The given
good can be real estate, land or any other property,
shares of equity or other securities, such as forward
contracts (futures). For example, buying a call option gives the right to buy the planned quantity of a
security at the defined and settled price, known as
the strike price, at any time until the date of expiry
of the options, while buying a put option gives the
right to sell.
When the owner of the option decides to use
the option, the party that sold the option, i.e. that
wrote the option, must meet the requirements of
the contract.
From the given definitions we can see that the
term option in its broadest sense includes one person’s right to cause, by unilateral interpretation,
the emergence of the second contract. This right is
subjective and generally transferable and because
of these characteristics it is apt to be the object (or
objects) of legal transactions which may be concluded after it was created and after it was acquired
by the owner of the option. Most often it refers to
the right to cause the formation of the sales contract
for securities, currencies, interest rates and goods
included in the quotation on the regulated market
(stock exchange). This right is, in the economic literature, called derivatives because it is the right that
Volume 11 / Number 2 / 2016
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is derived, and its value is also derived “from the
other property or any other financial instrument”
[14]. Trading this right is common and in the comparative stock exchange law it is qualified as stock
futures, but the option contract which is a basis for
options is also qualified as such.
Options, therefore, belong to the group of derivative securities, which means that they represent derived financial instruments. The main role
of derivatives in the financial market is the transfer
of risk. Their basis is a commodity or a financial
instrument, or any asset that has marketability and
from whose prices depend the price of derivatives
that are traded on the derivatives market or futures
market. [15]
Many people use derivatives to reduce risk, for
example a farmer who is not sure what the price
of corn will be in the time of harvest and sales.
To eliminate this uncertainty, he uses derivatives
to protect himself from the future fall of prices of
corn and thus avoids large losses. The main role
of derivatives is the transfer of risk to those participants who are willing to accept the risk and to
achieve huge profits / losses, because their forecasts on future changes in prices are opposite to
those who want to protect themselves from risk.
Participants who want to protect themselves from
risk are called hedgers and those who accept the
risks on the basis of realized profits / losses are
called traders, or more popularly speculators. The
forward markets, i.e. derivative markets, could
not possibly function without a large number of
speculators who are always willing to “gamble”.
Some financial institutions tend to use derivatives as a source of income. The incident linked
to the collapse of Barings Bank in February 1995
is known worldwide. And not just this bank. The
following companies went through the great financial difficulties: Procter & Gamble, Orange
Country, Hamrnersmith and Fulham Local Authority. On the example of Barings Bank, Nick
Leeson was obviously trying to take advantage of
small differences in the price of financial instruments which he bought in the stock markets on the
Far East and sell them in other markets, trying to
use a process known as arbitrage. In January and
February 1995, he bet on Japanese stocks, buying
a significant amount of futures on the Nikkei 225
index at the stock exchanges in Osaka and Tokyo.
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Then a difficult period on the Japanese stock exchange started this resulted in disaster of the above
mentioned bank. [16]
We have already stated that the option is the
right to buy or sell a particular subject, such as action or state bonds, at a predetermined price within
a specified time limit. This right to buy or sell an
asset and the ability to give up this right are the
basic elements that make options different from
futures, in which there is an obligation to sell an
asset, on a certain day, at a predetermined price,
unless you previously “withdraw” from the contract. The option is a contract between the seller
and the buyer, which contains the right, but not
the obligations of the buyer to buy or sell a financial instrument in a certain period of time or on a
specified date in the future, at the price determined
at the time of conclusion of the contract. [17]
The subject of the contract contained in an option is called the underlying asset. The subjects of
the contract may be:
1) commodities - agricultural products such as
wheat, oil, wood, different metals;
2) currency;
3) stock, equities;
4) future contracts;
5) stock exchange indexes.
The price of the contract which is determined at
the time of conclusion of the contract, or the price,
at which the assets which are the subject of the
option contract may be bought or sold, is called
the exercise price or the strike price. The strike
price or the exercise price of those options which
are most actively traded with is usually very close
to the current price of the asset that is the subject
of the option contract, except in cases of exceptional growth or decrease of prices. This precisely
happens because the stock market determines the
strike price based on various analysis of the current market. The options are available in several
amounts above or below the current price (spot
price) of the underlying investments. For example, prices of stocks that are under $ 25 per share
usually have strike prices in the range 2X2. The
strike price of the stocks above $ 50 is generally in
the range of $ 5. When it comes to stock options,
they are not available on every stock. There are
about 2,200 stocks whose options are tradable.
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Options are traded on exchanges around the
world: LIFFE (London International Financial
Futures and Options Exchange) - London, CBOE
- Chicago, EUA - European Stock Market Option,
MONEP France, DTB - Germany, SOFFEX Switzerland ... In addition to the opportunity to use or
not to use the option until its maturity date, the
customer has the right and option to cancel it (offset). Offsetting is the procedure reversed from the
original transaction with the aim of leaving the
store. In case you buy a call option, you should
sell it with the same strike price and maturity date.
If you sell call option, you buy call option with the
same strike price and maturity date. The same is
true for put options. In case you buy a put option
you should sell it with same strike price and maturity date. Analogously, if you sell put option, you
need to buy a put option with the same strike price
and maturity date. [18]
Options are divided into European, American
and Asian options. The adjectives Asian, American and European should not be brought in connection with the geographical locality, although
most options on US exchanges are US options.
European option allows the right of option to be
exercised only at the maturity date of the option,
and if the right of option can be implemented
throughout the period to maturity, then it comes to
the American option. In practice, the European option is rarely used. Asian options are, also, rarely
used, since they began to enter the trade in 1994
on the CBOE. Asian options include the right, but
not the obligation, of the buyer to buy or sell contracted assets at the market price which is derived
as the average of its spot prices at the agreed intervals. Asian options are related to: oil, metals and
a certain group of currencies. All options of the
same type (put or call) which have the same basic investment are called the class option. For example, all of the call options on IBM constitute a
class option. All options that are in the same class
and have the same strike price are called the call
option series. For example, all IBM call options
with a strike price of 130 (and various maturity
dates) constitute a series.
There are two types of option contracts. The
contract which contains the right of the buyer of the
option to buy the appropriate asset that is the subject of the contract at the strike price until the expi158

ration date is called the call option. Another type of
options is related to the contract that gives the buyer
of the option the right to sell the basic investment
of the contract at a strike price until the expiration
date. Such an option is called the put option. The
rights which contain call and put options imply the
existence of the other contracting party that accepts
the obligation to perform the commitment from the
contract, to implement the rights.
The other party of the contract is called the
seller of the option. If we speak of a seller of the
call option, or the seller of the right to buy “something”, then we can talk about the contract party
that sells the right at a set price (premium) to buy
the subject of the option contract at a strike price.
The seller is obliged, at the request of the buyer
of the right when it is implemented, to deliver the
subject of the contract according to a predetermined schedule. If we speak about a put option
seller or the seller of the right to sell “something”,
then we can talk about the contract party that sells
the right, for a predetermined premium, to sell her
the subject of the option contract at a strike price,
and is obliged that, at request of the buyer of the
right, he will realize the stated right and that the
subject of the contract will be bought according to
a predetermined schedule. [17]
2.1 Elements of options – definitions and
terminology
Strike price [19]:
Strike price - the specified price at which the
holder of the options, either of the call option or
the put option can exercise their right to buy or
sell the primary material which is the basis of the
options, i.e. the transition to the future contract
(commodity price at which the transaction will be
carried out).
Intrinsic value:
Intrinsic value - the actual value of the option
is determined by the difference between the contract price of the options and the current market
price of that subject.
This means that the call option has the real value
if the contract price of the subjected option is lower
than the current price of the given material in the
futures market. For example, a call option on a lot
of corn with the price of 0,25KM per 1 kilo, in the
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case when the current price at the given time is 0.29
KM per 1 kilo, means that the option has an actual
value of 0.04 KM per 1 kilo. Correspondingly, the
put option has the real value if the contracted price
of the subjected options is higher than the current
forward price for the given material.
Option - option right - is not worth using if
the option has no intrinsic value.
Option in money – in the market terminology
it means that the option has the intrinsic value (it
makes sense to use the option right).
Option out of money – in the market terminology it means that the option does not have the
intrinsic value (it does not make sense to use the
option right).
Option at money – in the market terminology
it means that the agreed price of the option is corresponding to the price at the appropriate time (it
does not make sense to use the option right).
Time value
Time value is expressed in the value, the price
that the buyer is willing to pay for the given option
over its intrinsic value - because in the period of
the option validity they expect its corresponding
forward price to change in the direction that increases the intrinsic value of the option. Considering the fact that both sellers and buyers are present
in the market the premium, consisting of the sum
of the time and intrinsic value, also determines the
price at which the sellers are ready to accept the
selling of the option right.
Option premium is, in fact, the price of the
option. The premium height - the option price – is
formed freely in the options market by confronting supply and demand. The achieved premium is
the one that the buyer pays the seller for the option
right, which according to the option the first one
acquires and the second one gives away.
Terminology: [19]
–– Bear - (literally bear – an animal) - Those
who believe that the market prices will fall;
–– Bid - expressing the desire to buy goods at a
specific price, opposite to “Offer”;
–– Broker - natural or legal person who
executes the orders for futures and options
on behalf of financial and trade institutions
and / or the general public;
–– Bull - (literally bull – an animal) – The one
who believes that the market prices will rise;
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–– Call Option - The option that gives the
buyer the right, but not the obligation, to
buy the underlying future contract at the
strike price, on the maturity date or prior to
the expiration of maturity date;
–– Clearing - The procedure by which the
clearing house performs balancing and
account settling of its members and takes
account of the execution of all the obligations
arising from the futures and option contracts;
–– Closing price - The last price paid for the
specific goods in one working day;
–– Convergence - The rapprochement between
the prices on the spot market and futures
prices, in the case when futures is close to
maturity;
–– Dealer - legal or natural persons which
trades with securities more frequently as
a principal but as an agent, earning the
difference in price;
–– Delta - Index – The indicator of the value
of the option premium, obtained by dividing
the change per unit with futures prices;
–– Gamma - Index - The indicator of the speed
of change of Delta-index;
–– Hedger – The participant on the stock
exchange who is interested exclusively in
goods, in terms of minimizing the risk of
any changes in the price of the respective
goods in the future;
–– Leverage - Investing a small amount of the
investment in much higher values;
–– Limit order - An order in which the
principal determines the upper or lower
level of prices and / or the maturity time in
which the transaction is to take place;
–– Linkage - The ability to buy (sell) futures
on stock exchange and to buy (sell) them
later on another stock exchange;
–– Margin call – The call addressed to a
member of the clearing by the clearing
house to pay more deposit than the required
minimum level;
–– Offer - Expressing a wish to sell a
commodity at a specified price, the opposite
of “Bid”;
–– Option - The right to buy or sell a specific
subject of trade at a predetermined price at
fixed time limit;
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–– Put options - The option which gives the
buyer the right, but not the obligation, to sell
the underlying future contract at the strike
price on the maturity date or prior to the
maturity date;
–– Ring – The space for trading (usually
a smaller space for trading certain
commodities) within the stock exchange
hall of trading;
–– Scalper - A trader who, by short-term investments, wants to quickly earn a small profit;
–– Speculator – A participant on the stock
exchange who trades solely for gaining a
profit;
–– Spot - The way of trading on the stock
exchange by paying the full price in cash –
spot trade;
–– Spread - The difference in price between
the two respective markets or commodities;
–– Strike price - Predetermined price, which
represents the amount that will be paid or
received if the transaction is executed;
–– Option on shares is a contract which
gives the owner the right, during the
share issue, to buy a certain amount or
to sell them at a certain time for a certain
price. This is a very common method for
stimulation and rewarding “top managers”
for “achievements” as a way to motivate the
“quality” of personnel.
–– Hedge fund is an investment fund that applies
a hedging strategy. Hedging is a process
which in translation means the protection
against the risk of price movements in the
future. Hedgers are persons who want to
protect themselves from the negative impact
of future prices (exchange rate), and because
of that they undertake certain actions. The
classic hedging would be buying a certain
future contract which brings the delivery of
goods at a specified date in the future.
On the maturity date the difference between
the spot price and the price of the contract is annulled in such a way that the buyer (seller) cannot
be at a loss. Hedging is done through the purchase
of futures, options, forwards and swaps. Hedging is practiced on foreign exchange, financial
and commodity markets. An example of the for160

eign exchange markets would be entering counter
position because of the currency fluctuations (for
claim in dollars the counter position would be taking a loan in dollars). In this way the exchange rate
impacts both sides, so if the rate badly reflects on
one side, a positive effect on the other side would
neutralize the loss.
2.2 Option types
Options are classified according to several criteria [20]: according to the occupied investment
position, according to the possibility of execution,
according to the nature of the underlying assets,
according to the coverage of related assets and according to duration. From the occupied investment
position point of view, there are call and put options. A call option gives its buyer, in exchange for a
premium paid; the right to purchase from the seller
– i.e. compiler of the option - contracted underlying assets at the strike price fixed in the option on a
certain day or over a certain period until the end of
its return. That is why they are called call options.
A put option is the right to sell the compiler of the
option, the underlying assets at a guaranteed price
on the day of its maturity, or the time of its duration.
Therefore, it can be called and the put option. Depending on the way in which the option right can be
implemented until its expiration, there are different
types of individual options. The basic are European
and American options. European options can only
be executed on the day of their maturity. American
options can be executed at any time until their maturity date. There is a special type of options, Asian
options, in which the time until the end of their return determines the strike price.
According to the nature of the underlying assets,
options are divided into commodity and financial
options. In commodity options the subject is goods,
real assets, and in financial options the subject is
financial assets, i.e. securities (stocks, bonds), or
other derivatives (e.g. options on futures in the index stocks, options on futures contracts at interest
rates, options on currency futures etc ..) or index
shares. According to coverage there are covered options and uncovered or naked option. Covered options are made when you have underlying assets,
uncovered when you do not have underlying assets.
According to the duration there are short-term opVolume 11 / Number 2 / 2016
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tions, and options are generally short-term financial
instruments, which expire, as a rule, within a period
of up to nine months, and long-term options, as for
example leaps options (Long-Term Equity Anticipation Securities), which expire within a period of
two to five years. [20]
2.3 Option trading
Options are traded in the same way as futures
the only difference being the necessary insurance.
The buyer of the option immediately pays the full
amount of the premium to the seller of the option.
He does not claim any insurance nor is it subject to
any call from the clearing house to provide security. The seller of the option, on the contrary, must
pay certain insurance and is permanently bound to
adjust the amount of security at the call of the clearing houses, at the same time how this mechanism
works at the futures market in accordance with the
movements in the prices of basic materials. This is
because the seller is the option, if the option brings
profit, is constantly exposed to the possibility that
the option which he sold activates against him, so
that his margin account at the clearing house should
cover the amount of the possible loss of the option.
The adjustment is done on a daily basis.
2.4. Call option
Call option is a financial contract between two
parties, i.e. the buyer and the seller of the option
type. The buyer of the option has the right to buy
an agreed quantity of a particular financial instrument to a certain maturity date and at a strike
price. The buyer has the right to buy, but he does
not have to. On the other hand, the seller is obliged
to sell a financial instrument if and when the buyer
requests that. For the customer to have such a right
of purchase, he has to pay a premium or so called
option price for that right. [21] The buyer of the
call option wants the price of a financial instrument to grow so that he can buy a particular instrument at a lower price, i.e. the price at which he has
contracted to buy. The seller of the call option on
the other hand, gets the premium in advance, but
he risks losing if the option price increases more
than the premium which he got. There are differences between:
Volume 11 / Number 2 / 2016

– American call option, in which the customer
can buy the option at any time up to the
maturity date;
– European call option, in which the customers
can buy an option only on the maturity date.
One can use call options to buy many financial instruments. Option price is the premium that
the buyer pays in order to have the right to buy
a financial instrument until its maturity when he
considers it the best.
Finally, the price may be sufficient to repay the
share price.

Figure 3. Buying a call option
This is a graphic interpretation of earnings and
profits of the call option, as they are seen by the
buyer of the call option. The higher the share price
the greater the profit.
The example of call option:
– The investor buys a call option at the price
of 50 on September 16, 2006 and pays a
premium of 5 units for the call option. The
present share price is, for example, 40.
– Let’s suppose the share price rose to 60, the
buyer may decide to use the option and to
buy the share at strike price of 50. As soon as
the buyer buys the share he can sell it in the
open market at 60 units and, thus, earn 10
units. Since he paid 5 units for the premium
his net earnings are 5 units.
– If the share price never exceeds 50 until the
maturity date of the option, the buyer will
not buy such a share, so the call option will
expire as worthless and the buyer of the
option will have a loss of 5 units.
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– The most the buyer of the option can lose
is the premium, i.e. 5 units, but he has the
possibility of the unlimited earnings.
– If the share price rises to 55, then the
customer will buy the share at the strike
price of 50. His earnings are 5, but, after he
pays a premium of 5, his net profit is zero.

Figure 4. Selling a call option
This is a graphic interpretation of the earnings
and profits (net income) as they are seen by the
seller of the call option.
The profit is at its maximum when the price of
the option is above the price of the corresponding
financial instrument. Then the call option expires
as worthless, and the seller of the option retains
the option premium.
The figure shows the option price as the initial
loss of the buyer if the share price is below the
strike price. When the share price rises above the
strike price the buyer will buy the share at a strike
price, which is then lower than the true cost of
the share. The buyer has a certain income, but his
net income is income minus the option price. The
buyer of the option has the net profit only when
the share price > strike price + option price.
3. Conclusion
In modern conditions, when choosing (using) a
certain payment instrument, a risk factor performs
a significant impact. It is natural that the business
partners want maximum safety in the fulfillment
of mutual contractual obligations. That security
is threatened by the spatial distance of the parties and the (in)ability to realistically assess of the
creditworthiness of their business partners.
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In the business of international trade there appear more additional factors that are hiding the
danger, and those are: the diversity of legal systems, the diverging trade customs, pre unforeseeable state measures, currency instability. In such
circumstances it is important to choose a payment
method which mainly provides security to business partners, thus minimizing the effect of risk
factors. Therefore, today, those instruments of
payment which, in addition to financial solvency,
have the function of securing claims are given
more significance, and also the creation of special
funds for the provision of claims shoes a significant role of banks (bank guarantees).
The lack of cash payments, as well as a number
of other reasons of a practical nature, emphasizes
the importance of non-cash payment and credit
functions of payment instruments. Therefore, a
check, a bill and credit cards are used more often today. In the business of international trade the check
has become a security of a high circulation capacity
and as such has pushed away the cash payment.
It is also necessary to emphasize the role of
banks in the modern payment system, because
most of payment takes place right across the bank
as a separate subject of international payments. The
function that banks perform as bank guarantors is
especially important. State intervention on the field
of international payments is particularly strong today, because payment abroad is vital to the economy of each country. Economic policy measures are
even more rigorous if the balance of payments with
a foreign country is more deficient, and foreign exchange reserves less. Foreign payments are regulated by mandatory legal norms, which regulate
not only the way, but the volume of payments. In
addition, by bilateral and multilateral international
agreements modes of payment are created between
the contracting states, which are required for mutual payments between subjects of law in these
countries. Payments that our economic organizations, as contractual partners, carry out abroad are
regulated by, on one hand, forced foreign exchange
regulations and international agreements, and, on
the other hand by the banking payment techniques,
whose rules have an international character.
In the foreign payment operations, as opposed
to the payment transaction that take place within
a certain country, there is no universal legal tenVolume 11 / Number 2 / 2016
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der that is accepted in all countries. Performing,
implementation and specificity of international
payments is helped by the instruments of payment
and insurance of the incurred payments. The International Chamber of Commerce has contributed
to the unification of the instruments of payment.
The performance of foreign payments, due to
the development of the world market, the international economic relations, the diversity of the
residence of participants in international payments
and due to many other factors, is characterized by
volatility and uncertainty.
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Abstract
Various changes that are taking place in the competitive environment of today’s markets have rapidly changed the appearance of the market than the
past decades. Organizations to maintain their competitive advantage against competitors are searching for ways to better satisfy the needs of their customers and ultimately improve their supply chain
performance. Existence of effective information
and information sharing with other available partners in the supply chain of a product greatly help
organizations to be able to coordinate and associate themselves with the changes. For this purpose,
information sharing in the supply chain as one of
the critical factors that has a great effect on supply
chain has been widely studied by researchers. The
results of these studies indicate that the presence
of effective information and information sharing
with other partners in the supply chain have a positive impact on supply chain performance. Information sharing between members of supply chain
will cause the partners are able to acquire business
benefits, which each of them alone and without
the use of any information of other partners is not
able to obtain them that finally these factors have
optimum effects on supply chain performance.The
statistic population of this study is gas company of
Kermanshahprovince. Data from 123members of
thecollected on June 2014 to study the hypotheses
presented in this article.
Key words: Information sharing٫ Partner relationship management٫ Business benefits, Supply
chain performance.
1. Introduction
Today organizations in the highly competitive
environment have recognized that providing the
highest value for customers with the lowest cost is
Volume 11 / Number 2 / 2016

not merely related to the activities and processes
within the organization, but related to the operations of all supply chain. Since customers have
become more aware of their demands and more
vigilant to improve their selections, responding
more quickly, reducing the life cycle of products and customizing products or services are set
within the chains of responsible value in order to
achieve added value for customer. [1] Businesses
are continuously concerning to meet customer
demand for maintaining competitive advantage
against their competitors. Supply chain management usefully pays attention to the focus on the
material, information and cash flow from vendors
to customers or from customer to vendors [2]. Information sharing should indicate the following:
What information is shared? Who shares information? How can information be shared? And when
information must be shared? If the above cases
are shown properly, costs are reduced and lack of
information or information overload and supply
chain performance is improved [3]. In addition, to
create coordination and collaboration in the supply chain the firm should be able to share proper
information by an updated method with the key
partners of the supply chain. Detailed information
is needed to perform this work that this information leads to the development and adoption of technologies that are capable to collect and transfer of
large amounts of data [4]. However٫ in the study
of the relationship between supply chain integration and supply chain performance٫ the mediating
factors through which supply chain integration affects supply chain performance٫ should not be ignored. One of these factor is information sharing.
Many researchers agree about significant benefits
of information sharing among supply chain partner [5, 6, 7, 8, 9, 10]. Supply chain integration has
a positive impact on the efficient flow of informa165
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tion [11]. Information sharing in the supply chain
has many benefits٫such as: increasing customer
satisfaction [12] increasing the ability of organizations in faster delivery of goods to customers
[10]. Facilitating the organization’s achievement
to competitive advantage [13]. Increasing material flow and circulation [14] such information
sharing can reduce the bullwhip effect [15]. Many
researchers consider trust٫ commitment and longterm trends as important prerequisites to have effective relationships between buyers and sellers
[16, 17, 18]. Long-term relationships of supplier
have significant direct and indirect impacts on supply chain performance that it’s indirect impact is
through data and logistics integration [19]. In this
paper the impact of information sharing on supply
chain performance has been studied by mediating
variables of partner relationship management and
business benefits. First information sharing٫ partner relationship management٫ business benefits
and supply chain performance are explained٫ then
based on them٫ hypotheses related to the impact of
information sharing on partner relationship management and business benefits on supply chain
performance are presented.
According to the hypotheses٫ conceptual model
of research is presented. Afterwards٫ the hypotheses are tested by using the data collected from
123 members of the studied organization (supply
chain). Collected data and analysis method are described in detail in the next sections. The research
results are finally provided.
2. Theoretical background and literature
reviews
Information sharing is a scope that vital and
proprietary information runs among supply chain
members [20]. Information sharing between supply
chain partners has been detected as the central component of effective supply chain management. Organization should create external relations to coordinate the flow of information and materials across
a set of business activities which enable supply
chain partners to obtain information supply chain
regarding the activities and high and low levels performances [21, 22]. Firms engaged in collaborative
relationships achieved improved visibility٫ higher
service level٫ increased flexibility٫ greater end-cus166

tomer satisfaction٫ and reduced cycle times [23].
Quality of the partnership considered as the result
of trust٫ reliability and commitment of partners and
finally showed that the quality of the partnership of
supply chain partners has a positive and direct effect
on supply chain performance [24]. Any attempt to
manage the flow of information or material across
the supply chain is most likely met with no success
without organizational effective relationships [25].
Thus٫ it can be said that proper and timely information sharing among supply chain members causes
partner to be able to manage their relationships with
each other much better.
Nowadays business are aware of the potential
benefits which are related to their memberships in
the networks of economic organizations. However٫
different purpose can be follow the advantages of
cost reduction and market penetration as the main
objectives of joining these networks [26, 27]. Increasing the integration level and information sharing in supply chains are necessary in order to increase sensitivity to customer needs and expressed
that it would lead to the greater value presentation
and an access to internal and external information
in real time and competition through the rapid responses and accountability[28]. Information sharing is an efficient and effective key stimulus of
supply chain thereby speeding up the information
flow٫ reducing response time to customer needs٫
and increasing firms coordination and partnership
in the risks and benefits [11]. The information exchange is a common way to manage the supply
chains that are going to improve their performances
through effective use of their resources and capabilities [29]. To achieved coordinated performance
and units collaboration٫ companies can obtain benefits via internal and intra-agency integration and
information sharing across the supply chain [9]. So
according to the previous researchers it can be said
that accurate and timely information sharing among
supply chain members has significant business benefits for chain members.
The results of many studies showed that collaborative relationships among partner would
improve performance [20, 30, 31, 32, 33, 34, 35]
Many researchers believe that trust and reliability
in business relationships reduce partnerships risks
[36, 37, 38]. Expressed that activities for creating collaboration and cooperation in the supply
Volume 11 / Number 2 / 2016
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chain lead to trust and commitment of the supply
chain members to each other which will ultimately
lead to more significant of the members and undoubtedly improve supply chain performance.
The consistency between customer and suppliers٫ information sharing in all levels of the supply
chain٫ collaboration and coordination in the whole
supply chain٫ clear goals and realistic expectations for all parts of the supply chain٫ integration
of the existed activities in the processes of supply chain٫ creating collaboration and partnership
based on mutual trust and confidence٫ equal profit
or loss for both sides٫ response time decrease in
the whole supply chain٫ the use of different suppliers (outsourcing)٫ providing high-quality goods
or services٫ providing the goods or services within
the stipulated time٫ the flexibility of taking changes in supply and demand for goods or services٫ the
effective use of information systems in transferring information٫ and knowledge and technology
sharing have been mentioned among the effective
factors in the success of supply chain[39]. According to the material presented above it can be said
that proper management of relationships between
supply chain partners will improve and increase
supply chain performance.
Business benefits are the degree of operational
(e.g.٫ more efficient planning and replenishment
and increased availability of material resource)٫
financial(e.g.٫ reduced supply chain and inventory costs)٫ and other advantages that companies
realize through improved information sharing and
business system leveraging. Operational financial
benefits arise from a company’s ability to share
information and leverage business systems٫ both
within the company and across multiple companies. Companies that share information have increased visibility of their activities and thus are
able to coordinate replenishment more effectively
and streamline the flow of goods and services
[40]. The purpose of every supply chain is to improve and maximize the total created value and its
profitability٫ and it̛s success is formed by the profitability of the entire body of the supply chain. So
in a supply chain٫ instead of transferring costs to
upstream and downstream sectors٫ companies are
encouraged to improve the flow in the whole chain
considering collaborative thinking. Although coordination of actions between parts of a supply
Volume 11 / Number 2 / 2016

chain is difficult٫ long-term relationships of the
chain components are always important. To maintain and strengthen this relationship٫ cooperation
should lead to increased profitability for producers٫ suppliers and distributors [41]. So we can say
that the business benefits of the supply chain operations increase supply chain performance.
3. Conceptual model and research
hypotheses
Model1 represents the conceptual model of the
research which is based on five hypotheses stated
in the previous section. This model varies from
previous studies regarding different aspects. One
model include three variables of supply chain integration٫ information sharing and supply chain
performance. The results of their study indicated
that supply chain integration increase supply chain
performance [42]. Also other model showed that
sharing information and implementing business
systems have important business benefits for supply chain members. This study may differ from
their study in terms of dealing with the impact of
business benefits on supply chain performance
[43]. In another study expressed that electronic
processing and information sharing have positive
impact on partner relationship management and
supply chain performance٫ our study differs from
that research in terms of studying the variables of
supply chain integration and business benefits.
Finally٫ this model represents the relationship between supply chain integration and supply chain
performance through the mediating variables of
information sharing٫ partner relationship management and business benefits [44].
The hypotheses of this study are:
– H1: Information sharing has a positive
impact on partner relationship management.
– H2: Information sharing has a positive
impact on business benefits.
– H3: Partner relationship management has
a positive impact on supply chain performance.
– H4: Business benefits has a positive impact
on supply chain performance.
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Figure 1. Conceptual model of research
4. Methodology
This research is an applied study due to the
nature of subject and it’s results٫ because any organization having the ultimate goals of customer
satisfaction and competitive advantage can apply
the results of this research. In terms of purpose
this research can be categorized as a descriptive
study٫ because the research variable’s have been
studied without any change. This research is also a
case study due to the conduct manner٫ because the
overall goal of this study is a detailed view of the
dimensions of the studied ʺcaseʺ and to analyze
the observation totally. All manufacturing organizations that are going to enhance supply chain
performance and customer satisfaction can apply
the results of this research. Statistical population
have been selected using random sampling method. Among 300 members of this organization a
sample of 30 members were selected and then the
mean and variance of this initial sample were calculated. At last using Cochran formula a sample to
the volume of 118 was studied. Both descriptive
and inferential statistics have been used to analyze
the collected data. Using descriptive statistics٫
tables have been represented and the hypotheses
test has been carried out by using inferential statistics. SPSS software and multiple regression are
used for data analyze and Amos software is used
for structural equations analysis in this research.
5. Data analyze and results
Spearman̛s correlation coefficient has been
used to examine the relationship between research
variables because a part the supply chain variables٫ the rest of variables have abnormal distribution. If the two variables significant level (sig168

nificant variables) is less than 0/05٫ it is concluded
that there is a significant relationship between
variables statistically. If the correlation coefficient
rate is between zero and one٫ there is a positive relationship between the two variables٫ i.e. Increasing or decreasing of one variable will result in increasing or decreasing of another variable. As the
following table shows the correlation coefficient
between the two variables of information sharing
and partner relationship management is 0/725and
the significant level is 0/000٫ we conclude that information sharing has a positive impact on partner
relationship management. So the first hypothesis
is accepted. The correlation coefficient between
the variables of information sharing and business
benefits is 0/671 and the significant level is 0/000٫
so we conclude that information sharing have a
positive impact on business benefits in the supply chain. In other words٫ by increasing information sharing in the supply chain٫ business benefits
will also increase and vice versa. So٫ the second
hypothesis is accepted٫ too. The correlation coefficient between the variables of partner relationship management and supply chain performance
is 0/923 and the significant level is 0/000٫ one can
conclude that partner relationship management has
a positive impact on supply chain performance. In
other words٫ by increasing the amount of partner
relationship management٫the supply chain performance will improve and vice versa. Therefore٫ the
third hypothesis is accepted. Also based on the correlation coefficient of 0/872 between the variables
of business benefits and supply chain performance
and the significant level of 0/000 we conclude that
business benefits has a positive impact on supply
chain performance. In other words٫ by increasing
business benefits in the supply chain٫ supply chain
Volume 11 / Number 2 / 2016
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Table 1. Spearman̛s correlation coefficient results
Variables

Partner relationship
management

Business
benefits

Supply chain
performance

Information sharing

0.725
0.000

0.671
0.000

-

Partner relationship management

-

-

Business benefits

-

-

0.923
0.000
0.872
0.000

Table 2. Regression coefficients of general model
Independent variable
Information sharing
Information sharing
Partner relationship management
Business benefits

--->
--->
--->
--->

Dependent variable
Partner relationship management
Business benefits
Supply chain performance
Supply chain performance

performance will improve and vice versa. So the
fourth hypothesis is accepted.
General model is as follows:

In this model the relationship between supply
chain integration٫ information sharing٫ partner
relationship management٫ business benefits and
supply chain performance has been studied simultaneously. In this model٫ information sharing٫
partner relationship management and business
benefits are dependent and independent variables.
Therefore٫ we are unable to fit this model using
spss software. Amose software has been used to
fit this model. Regression coefficients between
variables and the dependent variables of general
model were summarized in the following table:
For our general model٫ the statistic rate of chisquare is c2=8/25 and the degrees of freedom is 5.
We can use the possible values of NFI٫ RFI٫
IFI and CFI to show the fitness or the appropriateness of the model. The NFI is an index that comVolume 11 / Number 2 / 2016

Regression coefficient
0.656
0.590
1.307
0.431

pares the independent model, i.e. The model in
which there is no relationship between variables٫
with our proposed model. RFI is relative fit index
that evaluates the model fitness. IFI is incremental
fit index and CFI is comparative fit index. If this
values are closer to number 1٫ the model will be
more appropriate٫ if the RMSEA value which represents the mean square root of the approximate
error squares٫ is less than 0/05٫ it is concluded that
the model is very suitable. If it̛s value is between
0/05 to 0/08, the model is fitted properly and if it
is more than 0/1, we can conclude that the fitted
model is poor. As shown in table 4, we see values
indicating that the model is quite appropriate.
Table 3. Fit standards of general model
NFI
0/938

RFI
0/912

IFI
0/916

CFI
0/927

RMSEA
0/043

6. Discussion and conclusion
Organizations have found to be survived in an
environment that is constantly changing must be
able to adapt to the changes that are taking place.
Customer needs are constantly changing and product life cycles are shorter. Therefore, the organizations that are members of the supply chain of a
product or service should be able to be responsive
to changes in market demand.
Today the inevitable and rapid changes in the
organizations competitive approaches due to globalization have caused many progresses in economic٫ social and industrial fields as well as great
169
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changes in the fields of information and communication. Speed and acceleration of this changes
have caused supply chain activities to exceed the
organizational boundaries which have separated
the organization from its surrounding environment to some extent. It also directs organizations
towards integration٫ collaboration and coordination to satisfy their needs and gain benefits. Accordingly٫ the organizations have found out that
supplying the highest value to their customers
does not necessary limit to inter-organizational
activities. They should pay much attention to the
whole activities of the supply chain.
Today, information sharing in the supply chain
is a critical factor for the optimal decision-making
for the development and survival of organizations
involved in the supply chain of a product or service.
Given the importance and role of information
flow in the supply chain, it can be said that the information sharing causes the collaboration-based
relationships both inside organization and among
agencies of the supply chain. Also, the optimal
and efficient information sharing among members
of the supply chain can enhance the responsiveness, flexibility, effective communication with
customers to identify their needs, develop sales
channels, reduce costs, reduce wastes and finally
can improve efficiency of the chain and enhance
the competitive condition.
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Abstract
The aim of this study was investigating the relationship between academic achievement and
school satisfaction of students considering the role
of collaborative learning. It was a semi-experimental study where pretest and posttest were used by
control group. Statistical society was all male students in fifth-grade elementary school in Khaf, who
were 1127 subjects. Sampling was conducted using
accessible method where 40 students were selected
randomly from male students in fifth-grade elementary school in Khaf and they were placed in case
(n=20) and control (n=20) groups. Two researchermade questionnaires were used as a tool to measure academic achievement and school satisfaction
that were filled before and after training sessions
by sample group and analyzed. In the final stage,
data were analyzed using descriptive statistics and
t-test independent sample and covariance analysis.
Results showed that collaborative learning has been
effective on academic achievement in math course
and school satisfaction.
Keywords: Academic Achievement; School
Satisfaction; Collaborative Learning
1. Introduction
Collaborative learning is among those active
methods which have been considered by many experts and education professionals and as Joyce et
al. believe, collaborative methods could be increasingly effective if combined with other methods.
Active participation of students in teachinglearning process is one of basic issues that have attracted many authors; since active participation of
students in teaching process would result in their
mental engagement and increase in their learning.
Collaborative learning will improve students’
achievement when their teacher places them in small
172

groups and considers a specific purpose for them and
they will achieve this objective when all team members master learning content. In other words, if one
or two students in a group reach answers and give it
to others or do mental section of team assignments
while others are just watching, no collaborative
learning has occurred. Simple definition of collaborative learning is: educational application of small
groups in such a way that students work together to
maximize their own and others’ learning [1].
Positive attitude toward school, positive selfesteem and responsibility are among main factors
affecting social-cognitive attitude and play an effective role in academic achievement. believes
that students’ attitude toward school could have a
major effect on their orientation in learning activities. Students will concentrate on learning and follow goal-oriented task when they find their course
enjoyable and useful. People’s attitude toward education and school is effective in choosing objectives. Students will be comfortable and feel safe
in class when they realize that they can engage in
class activity and participate in its decision making. When student feels teacher would evaluate
them at any moment, they will not feel safe and a
stressful atmosphere will be created [2].
Learning is an active process that includes connection between new information and thought
with already learned information and thought [3].
Learning is a dynamic and continuous process. Evidence shows that it is not only knowledge transfer that occurs in classroom; rather it is
teaching-learning method and capacity-creating
for self-motivated learning.
If we consider learning facilitation as main role
of teacher/instructor, we have placed a heavy burden on them [3].
In recent years, scaffolding attitude is presented as main curriculum attitude especially in sciVolume 11 / Number 2 / 2016
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ence course. This view is a combination of views
of cognitive, growth-oriented and democracy citizenship perspectives. Thisview considers process
especially nurturing scaffolding skills. Therefore,
schools and teachers that perform in this framework will motivate students in identifying problems, selecting various solutions, analyzing data
and decision making [4].
The most important responsibility is the ability
to teach and instruct students which requires awareness of learning-teaching paradigms. In new millennium, many changes have occurred in education
system in such a way that in some cases it has even
overshadowed missions and objectives of schools.
Scaffoldings method is principally a researchbased approach. In this method, teacher places students in a situation where they could test their problems through thought, exploration and research
with the help of available or collected evidence
and they conclude their problems personally. This
method is principally student-oriented and teacher’s
role in it is not transferring and presenting content
to students unlike direct method. Rather, they play
the role of guide in learning process and teach the
method of obtaining information to students instead
of direct transfer of information and scientific facts.
Main role of teachers in this method is providing
scaffolding situation and creating research spirit in
students as well as directing their activities [5].
One of the requirements of math teachers is being aware of math learning damages to be able to
transfer learning objectives and complicated math
concepts more tangible and clear to students and
include students in the network of playing with
math objects more actively. After changing learning
content and understanding time and place position
as well as learner’s characteristics, teachers could
cope with available challenges with more selfconfidence and assurance in teaching affair. Here,
learner could learn with more peace of mind and reassurance along with nurturing their creativity and
in the case of group activity, they would show their
active participation. Therefore, the main mission of
math teachers is infact identifying learner, how to
shape math concepts, refresh math concepts, and
finally eliminate existing problems [5].
Scaffolding requires communication. Students
should present cohesive and meaningful questions
and report results verbally or in written form. In
Volume 11 / Number 2 / 2016

this way, they will teach and learn from each other.
Scaffolding enables teachers to have information
about their students and realize who they are, what
they know and how they use their mind. These insights enable teachers to assist students in acquiring knowledge [6].
Therefore, in this study we have attempted to investigate the effect of scaffolding teaching method
on academic achievement and attitude toward math
in girl students in third-grade elementary school.
Teaching method is one of the most important
elements that plays an effective role in realization
of educational objectives. It seems that in traditional education, deep and meaningful learning
that leads to students’ personality development
and assist them in solving problems was less considered and main objective of education i.e. deep
and effective learning have not been realized by
surface teaching.
Today, new and active methods play the main
role in learning. However, they should be employed in such a way that students engage in main
problems of life and learn those problems related
to their real life instead of saving scientific principles and content; since initiative methods that
match real life would create a more attractive
learning situation and increase learners delight
and attempt in learning [7].
The term «collaborative learning» points to a
teaching method where learners work together in
small groups for a common goal in different levels. Learners are responsible for others’ learning as
much as being responsible for their own. Therefore,
success of a learner would assist other individual
learners to succeed. Collaborative learning is an
educational approach to teaching and learning that
engages learners group to work together in order to
solve a problem, fulfill a task or generate a product.
In collaborative learning it is believed that learning
is a social act by nature where participants talk together and learning occurs through speaking [8].
Correct math teaching requires two main factors of teaching and motivation toward optimized
social goals whether in terms of creating math
thinking as a cultural transition, in terms of logical thinking as political change and lack of dependence or in terms of suitable utilization as
economic transition the results of which are in
fact changing human force to human capital. So173
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ciety has received training sufficiently in different
fields; however, it could not be applicable since no
motivation was created.
One of the features of top schools is their proper
scientific function and high educational level of
their students, since the principle essence of school
is its scientific performance and nurturing specialized forces that a society needs to attain achievement and development. Academic achievement
could be regarded as a combination of acquired
general or specialized knowledge or skills in different courses which is typically measured using
tests and signs or both. As potential human force,
students are one of social strata in development and
modernization process of a country. Therefore, nurturing and reinforcing their satisfaction and success
would result in happiness of society. Accordingly,
the amount of students’ achievement and success in
educational levels forms one of the most susceptible
themes of educational planners considering definition of educational planning; since their academic
satisfaction is another factor that affects academic
achievement. According to the studies conducted,
students’ academic satisfaction is very effective in
their academic achievement [9].
– Study conducted by Taghi Pour Sahlabadi
suggested that scaffolding model has
been partially successful in implementing
cognitive objectives and this method raises
cooperation and scaffolding in students
and increases their participation. However,
amount of social objectives realization has
been different between girls and boys.
– Results of study by Sharifi Kakhaki
showed that collaborative learning methods
(scaffolding approach) has had a positive
effect on students’ critical thinking and their
attitude.[10]
– Keramati and Hosseini conducted a study
under the title of «Effect of collaborative
learning on academic achievement of
students in energy topic in physics».
Results of this study showed that there is a
significant difference between average score
of academic achievement of case and control
group students in pretest and posttest. While
this difference suggests improvement in
scores of both groups, by exact comparison
of their scores it is evident that students
174

taught using collaborative learning method
have shown higher academic achievement
compared to those taught using common
teaching methods.[11]
– In a study, Keramati has investigated
the effect of collaborative learning on
development of social skills and academic
achievement in math among students of 7
districts of Mashhad. Results of this study
showed significant effect of collaborative
learning on development of social skills and
academic achievement of girls and boys.[12]
– Adibnia, Mohajer and Sheikh Pour in their
study compared the effect of problemsolving and scaffolding teaching methods
on social problem-solving skills of girl
students in social science course of fifthgrade elementary school. Results showed
that for two experimental groups, problemsolving and scaffolding teaching methods
are statistically significant in 0.05 by
controlling pretest effect and problemsolving method with 95% confidence
level improves average problem solving in
students compared to scaffolding method.
Significant difference is not approved
between social problem-solving ability in
terms of positive and negative orientation of
problem and impulsive method in students
taught through above-mentioned methods.
Significant difference approved between
social problem-solving ability in terms of
logical problem-solving and avoidance
method in students taught using problemsolving and scaffolding teaching methods
is approved in favor of problem-solving
method. [7]
– Noori and Yazdchi investigated the
relation between academic satisfaction
and academic achievement in physics
based on academic motivation. Results
suggested that there is a positive significant
relationship between academic motivation,
satisfaction and achievement in physics.
Here, academic motivation has played the
mediator role between academic satisfaction
and achievement in physics. In addition,
academic satisfaction has been the best and
only predictor of achievement in physics. [9]
Volume 11 / Number 2 / 2016
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– Khojasteh Mehr, Abbas Pour and Kuchaki
investigated the effect of academic success
program on academic performance and selfconcept, attitude toward school, learning how
to succeed in school and social adjustment
of students. Results suggested that teaching
academic success program increases attitude
toward school, learning how to succeed in
school, academic performance and social
adjustment significantly [2].
– In an experimental study, N. O. Agbo investigated the effect of two teaching methods
i.e. “guided questions” and “explanatory”
methods on performance and attitude of
students in biology course. Results showed
that guided questions method is more
significant compared to explanatory method
in terms of higher perception and acquiring
attitude toward biology for students with any
level of scientific literacy. In addition, students
showed positive attitude toward biology when
both teaching methods were used [2].
2. Research Methodology
2.1. Study Objectives
General objective: Investigating the effect of
collaborative learning on academic achievement
of math course and school satisfaction of male
students, fifth-grade elementary school.
Secondary objectives:
1. Investigating the effect of collaborative
learning on academic achievement in math
course
2. Investigating the effect of collaborative
learning on school satisfaction
Research Hypotheses:
1. Collaborative learning has a positive effect
on academic achievement of male students
in fifth-grade elementary school.
2. Collaborative learning has a positive effect
on school satisfaction of male students in
fifth-grade elementary school.
2.2. Research method
This is a quasi-experimental, pretest posttest
study with control and case groups. Quasi-experVolume 11 / Number 2 / 2016

imental designs are those where random selection
could not be used. This is a quasi-experimental
study where pretest and posttest are used with control group. Statistical society of this study was all
male students in fifth-grade elementary school in
Khaf that account for 1127 subjects. In this study,
accessible sampling was employed, in such a way
that among male students in fifth-grade elementary school studying in Khaf, 40 students were selected and randomly divided into case (n=20) and
control (n=20) groups.
2.3. Research Tools
With regard to research objectives and its nature,
two researcher-made questionnaires were used in
this study; one to measure academic achievement
and the other to measure attitude toward school.
Validity of questionnaires was approved by a
number of experts. To investigate scaffolding teaching method, eight30-minutes intervention sessions
were held during 2 school months and academic
achievement in math course was tested in case and
control groups before and after sessions. To investigate academic achievement before and after intervention sessions, students took math test.
2.4. Research Findings
H1: Collaborative learning is effective on academic achievement of math course.
This study was conducted to investigate intended hypothesis better using pretest and posttest
in case and control groups. Since measurement
level of variables under study was interval, Kolmogorov-Smirnov test was used for distribution
of two variables; t-test was used to investigate the
difference between average in case and control
group; Levene’s test was used for homogeneity
of variances and main research test i.e. one way
ANCOVA was used to compare scores of two
variables. Finally posttest weighted averages were
examined in case and control group as well as the
difference between them.
2.4.1. Normal Distribution of Variables
One of the applications of KolmogorovSmirnov test is investigating normal distribution
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of variables in society. This test could be interpreted in two ways: first is considering z-factor of
Kolmogorov-Smirnov test. If it is between -1.96
and +1.96, it could be said that this distribution
is normal. The second way is considering significance level, in such a way that obtained significance level should be divided into two. If the result is over 0.025, distribution is normal. If not,
distribution will not be normal. Results of this
analysis are shown in Table (1).
According to results shown in Table 1 it could
be inferred that distribution of math achievement
in pretest and posttest distribution of variables is
not normal.
2.4.2. Difference Between Mean of Two Variables
The only parametric test used to test the hypothesis of no difference related to two groups
or samples used is t-test with two samples with
two modes (independent and dependent). This test
compares average of two groups of respondents
and it is used to calculate confidence intervals or
to test the hypothesis of mean difference of two
populations. In other words, means obtained from
random samples are judged.
According to available data in second output
of t-test, since significance level of Levene’s test
is less than 0.05, variances of two groups are not

equal and we use the first row to interpret results
of t-test with two independent variables. Based
on a0.000 significance level of t-test that is less
than 0.01, it could be said that there is a significant statistical difference between average math
achievement between case and control groups.
Considering the difference, significance is accepted between average math achievement in terms of
study group (case and control).
First hypothesis of this study states that collaborative learning increases math achievement. To verify this hypothesis considering measurement scale
(distance) and dispute in hypothesis along with necessity to adjust the effect of group on investigating
the difference between pretest and posttest of collaborative learning in case and control group, covariance analysis was used. Results of covariance
analysis are shown in the following table.
As could be seen in Table (3), effect of variable
is always significant with regard to F=16.74 and
P=0.000; i.e. difference of pretest and posttest is
significant. However, the effect of group is not significant with regard to F=42.69 and P=0.000; i.e.
the difference between case and control groups is
significant in terms of efficiency of collaborative
learning in math achievement.
Due to having two-tailed hypothesis (non-directional), we could not explain higher or lower
efficiency of collaborative learning on math

Table 1. Results of Kolmogorov-Smirnov test (normal distribution of variable)
Variable
Type of test
Pretest
Course
achievement
Posttest

Mean
15.76
19.10

Standard deviation Kolmogorov-Smirnov statistic
1.87
1.265
15.34
1.739

Significance
0.082
0.005

Table 2. T-test results for comparison of mean of collaborative learning on math course achievement
based on case and control groups
Levene’s test for
equal variances
F
sig

Independent
variable
Math achievement

Assumption of equal variances
Assumption of unequal variances

11.562

0.002

t-test value
t
df
Sig (2-tailed)
-44.491
38
0.000
- 44.491 36.920
0.000

Table 3. Summary of results of covariance analysis for increase in math achievement
Source of changes
Concomitant variable (pretest scores)
Effect of group (case and control)
Error
Corrected total
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Degree of freedom
11
1
27
39

Mean square
3.193
8.141
0.191

F
16.74
42.69

Significance level
0.000
0.000
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achievement in case or control groups; however,
comparison of modified averages of posttest in
groups could be used.
Table 4. Modified average in covariance analysis of increase in math achievement
Modified average of posttest
Case
Control
Standard
Standard
Mean
Mean
deviation
deviation
16.32
0.131
17.00
0.121

As could be seen in above table, modified average of case group has been significantly higher
than control group which suggest the efficiency of
collaborative learning on math achievement.
H2: Collaborative learning has a positive effect
on school satisfaction of male students in fifth-grade
elementary school. In this study, we investigated intended hypothesis better using pretest and posttest in
case and control groups; since measurement level of
studied variables is intervals, Kolmogorov-Smirnov
test was used to examine normal distribution of two
variables and t-test was used to study mean difference of case and control groups; Levene’s test was
used for homogeneity of variances and main test of
this study i.e. one way ANCOVA was used to compare scores of two variables. Finally, modified averages of posttest were used in case and control groups
and the difference between them.
2.4.3. Normal Distribution of Variables
One of the applications of KolmogorovSmirnov test is investigating normal distribution
of variables in society. This test could be interpreted in two ways: first, considering z-factor of

Kolmogorov-Smirnov, if it is between -1.96 and
+1.96, it could be said that distribution is normal. Second is considering significance level, in
such a way that significance level obtained should
be divided into two. If the result was more than
0.025, distribution is normal; otherwise, we have
abnormal distribution. Results of this analysis are
shown is table (5).
According to results shown in Table (5), it
could be understood that distribution of attitude
toward school is not normal in pretest and posttest
distribution of variables.
2.4.4. Difference Between Means of Two 		
Variables
Paired sample t-test (independent and dependent) is the only parametric test that could be used
to examine different hypotheses related to two
groups or samples. This test compares mean of
two groups of respondents and it is used to calculate confidence interval or testing hypothesis
of difference between two populations. In other
words, in this test, means obtained from random
samples are judged.
According to data available in second output of
t-test, since Levene’s test significance level is less
than 0.05, variance of both groups is equal and the
first row is used to interpret results of t-test with
two independent variables. Basedon a0.000 significance level of t-test that is less than 0.01, it could
be said that there is statistically a significant difference in attitude toward school between case and
control group. Considering the difference, significance in average of attitude toward school is accepted in terms of study group (case and control).

Table 5. Results of Kolmogorov-Smirnov test (normal distribution of variable)
Variable
Attitude toward
school

Type of test Mean Standard deviation
Pretest
0.80
60.017
Posttest
0.20
58.37

Kolmogorov-Smirnov statistic
3.162
3.162

Significance
0.000
0.000

Table 6. Results of t-test to compare mean difference of attitude toward school according to case or
control group
Independent
variable
Assumption of equal variances
Attitude
toward school Assumption of unequal variances
Volume 11 / Number 2 / 2016

Levene’s test for
equal variances
F

sig

0.194

0.662

t-test value
t
-4.607
-4.607

df
38
36.920

Sig (2-tailed)
0.000
0.000
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Table 7. Summary of ANCOVA results showing increase in attitude toward school
Source of changes
Concomitant variable (pretest scores)
Effect of group (case and control)
Error
Corrected total

Degree of freedom
7
1
31
39

Mean square
47.87
54.86
15.44

F
1.05
3.551

Significance level
0.03
0.06

Table 8. Modified averages in ANCOVA showing increase in attitude toward school
Modified average of posttest
Case
Mean
4.326

Control
Standard deviation
0.233

Second hypothesis of this study stated that
collaborative learning increases attitude toward
school. To verify this hypothesis with regard to
measurement scale (distance) and dispute in hypothesis along with necessity of modifying the effect of group in studying difference between pretest and posttest of collaborative learning in case
and control group, ANCOVA was used. Results of
ANCOVA are shown in the following table.
As could be seen in Table 7, since F=1.05 and
P=0.03, the effect of concomitant variable is significant; i.e. difference between pretest and posttest is significant. In addition, the effect of group
is significant considering F=3.551 and p=0.06; i.e.
the difference between case and control groups is
significant in terms of collaborative learning. Due
to having two-tailed hypothesis (non-directional),
we cannot talk about lower or higher efficiency
of collaborative learning in case or control group;
however, comparison of modified averages of
posttest could be used.
As could be seen in above table, modified averages of case group is significantly higher compared to control group which shows the effect of
collaborative learning on attitude toward school.
3. Conclusion
H1: Collaborative learning has a positive effect on math achievement of male students in
fifth-grade elementary school. To verify this hypothesis, analysis of covariance was employed.
Results showed that since F=16.74 and p=0.000,
the effect of concomitant variable is significant;
i.e. difference between pretest and posttest scores
178

Mean
2.806

Standard deviation
0.167

is significant. However, the effect of group is not
significant considering F=42.69 and p=0.000; i.e.
difference between case and control groups is
significant in terms of efficiency of collaborative
learning on math achievement.
Due to having two-tailed hypothesis (nondirectional), we cannot talk about lower or higher efficiency of collaborative learning in math
achievement in case or control group; however,
comparison of modified averages of posttest in
groups could be used.
H2: collaborative learning has a positive effect on school satisfaction of male students in
fifth-grade elementary school. To verify this hypothesis, analysis of covariance was used. Results
showed that the effect of concomitant variable is
significant, since F=1.05 and p=0.03; i.e. difference between pretest and posttest scores is significant. In addition, the effect of group is significant
due to F=3.551 and p=0.06; i.e. case and control
group are different significantly in terms of collaborative learning.
Due to having two-tailed hypothesis (non-directional), we cannot talk about lower or higher
efficiency of collaborative learning in case or control group; however, comparison of modified averages of posttest in groups could be used.
Referring to tables, it could be concluded that
difference between case and control groups after training, has increased in favor of test group.
Therefore, in general score, collaborative learning
has been more effective compared to conventional
method in terms of math achievement and attitude
toward math. Results of this study comply with
findings [12, 7, 9, 2, 10]
Volume 11 / Number 2 / 2016
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As hypotheses and results of this study showed,
using collaborative learning for students provides
useful effects including math achievement and positive attitude toward school and using this method
could provide favorable conditions for students to
get along with environment and teacher’s teaching
method easier as well as their academic failure to
drop to zero. Above all, some students leave school
because of the environment and extreme behavior of
teachers. Therefore, it could be said that collaborative teaching method places students in a situation
where they examine their problem through thinking,
exploring and studying using available or collected
evidence and conclude them in groups. Using such
an approach, they acquire scientific method and attitude along with learning scientific facts. Collaborative model increases their scientific understanding,
generating creative thinking and skills in students to
obtain and analyze data. On the other hand, it creates
a sort of intimacy and group participation between
students and teacher and this sense results in their
enthusiasm for learning and studying.
Suggestions
Providing required training courses on how to
use this teaching method in education for teachers
and parents of these students;
Education authorities should provide the background for using new teaching methods in education system;
In-service training to be held for education
practitioners to make them familiar with importance of applying and role of new teaching methods in education;
Conducting similar study on both genders
(boys and girls) to allow comparison of results and
identify differences and similarities.
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Abstract
Decreasing green spaces is a significant concern
in today’s compact cities while they provide different dimensions of sustainability therefore sustainable development has become the key idea to solve
a series of environmental, economic and social
problems. Because urban green space can be seen
from different distinct disciplinary perspectives,
this study reviewed theories and material according to a multidisciplinary and transdisciplinary approaches. Urban development and renewal should
be accompanied with a greening vision, to insert
more plantable spaces into the urban fabric. Therefore sustainable urban planning, design and management are needed to improve urban greening by
innovative and creative strategies.
Keywords: green space, open space, sustainability, urban landscape, urban planning
1. Introduction
Compact cities in developed and developing
countries commonly face a shortage of open green
space. Urban development and renewal without
a greening vision will miss the opportunities to
create environmental relief. Open green spaces
provide not only aesthetic qualities but also significant ecosystem services and quality of life in
the ever-shrinking habitats of urban areas. Increasing concerns about global warming and climate
change cities are the focal points of urban heat
islands hence urban open green spaces play a crucial role in climate proof and carbon sequestration,
especially in high density residential areas. [1,2]
Therefore, sustainable management practices are
needed to improve urban greening strategy. It is
essential for both public and private sectors to integrate plantable spaces into the urban fabric. This
opportunity which is laid in the smart growth and
sustainable development can enhance environ180

mental quality and improve the quality of life for
millions of city dwellers. [3]Roadside tree planting, river and canal revitalization, green roofs [4]
and green walls [5,6] are all plantable recourses.
Innovative greening technologies and natural and
social sciences accompanied with public policies
in a multidisciplinary approach are needed for sustained development. Hence, the aim of this paper
is to review multidisciplinary thought and theory
concerned with sustainability goals in urban open
green spaces, within the context of urban planning
and landscape architecture.
1.1. Problem statement: separation of humans
and nature
As settlements became bigger and more populated and nature was marginalized and neglected
[7], consequently human natural aesthetic desire
motivated the adaptation of ornamental plants for
shielding from wind, providing shading from hot
sunlight and also for natural beauty. This trend led
to the establishment of domestic private gardens
but they were only to the wealthy and powerful
nobles and ordinary people had no access to such
private facilities [8]. After the Industrial Revolution
that brought factories and workers into cities with
excessively low quality buildings, density and unhealthy environmental conditions, people demanded open green spaces to be publicly accessible. In
the 19th century local municipalities of European
countries acquired some private green spaces and
opened them to the public. Nowadays, public open
green spaces are approved as an essential and compulsory amenity of universal urban life [9].
1.2. Sustainability
Sustainability is concerned with maximizing
economic and social development in a delicate
Volume 11 / Number 2 / 2016
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balance with environmental protection and sustainable urbanism which attempts to enhance economic, social and environmental systems in towns
and cities [10,11]. Sustainable development is
the key idea to solving a series of environmental,
economic and social problems, including environmental pollution, shortage of resources and overpopulation caused by urbanization. The concept of
sustainable development has already covered land
use, urban transport, urban ecology, social justice,
socio-cultural issues and the like [12].
Urban open green spaces provide a different dimension of sustainability because of opportunities
for multiple benefits:
1. Social: social interaction, social cohesion,
crime reduction, reduced accident probability, aesthetic regional identity, recreation, nature education, and nature experience, children’s play, sport,
nature education, direct health effects (mental and
physical) and indirect health effects.
2. Environment: nature conservation (ecological benefits), biodiversity and wild life, urban climate, cooling (reduction of air temperature and
urban heat island), air flow, air quality, reduction
of air pollution, carbon sequestration, noise reduction and clean up contaminants and,

3. Economic: water management (soil protection – rain water drainage), tourism, property
price, food production, energy saving and enhancing workers’ productivity.
Sustainability of open green spaces as a component of urban areas, demands an understanding
of social, built, historic and geographical contexts.
For example, logical distribution of greenery
across urban areas provides more opportunities
and associated benefits [13,14]. In order to investigate: planning, management, development, and
evaluation of a sustainable green space, this study
reviewed the crucial dimensions of sustainability
through environmental, social, physical, special
and built characteristics, in the context of urban
planning and design.
2. Methodology
Because urban green space can be seen from
different disciplinary perspectives, this study contains theories and material according to a multidisciplinary and transdisciplinary approach to
encompass: urban landscape, natural resources,
urban ecology, and management, urban planning

Figure 1. Research process
Volume 11 / Number 2 / 2016
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and design, urban biogeography, urban horticulture and urban forestry. Computerized search was
conducted by using online database such as Science Direct, Scopus, ProQuest and so on. A combination of these keywords was applied to search
related papers: urban green space, open space,
public space, urban environment, sustainability
and sustainable development. Papers were selected from those published between the years 1994 to
2014 and they included theoretical, empirical, and
reviewed ones. Literature was chosen to explain
the relationship of urban green spaces and sustainability or the effect of greenery on sustainable development in urban areas (Figure 1).
3. Opportunities and challenges to achieve
sustainable urban open green spaces
Some of the major opportunities and challenges facing sustainable urban open green spaces are
listed below.
3.1. Physical features
a) Size
As a general rule, larger green areas foster
more animal and plant species than smaller or
isolated ones. Vast green spaces, especially when
where they are scenic, are also associated with an
exceeded number of visitors and also physical activity, [15,16] although small neighborhood green
spaces such as pocket parks can facilitate open
public spaces where people can play with children, relax and socialize [17,18].
b) Amenity and facility:
Facilities and amenities such as playgrounds,
football field, paths or trails, sport complexes,
shade structures, rest rooms, drinking fountains,
and water features, as long as they are well maintained, positively influence social and environmental sustainability [17,19].
3.2. Public accessibility
In order to reveal hidden patterns and reasons of
residents use or disuse, it is important to study perception of belonging, comfort, and safety. Proximity to green spaces is an equity parameter that can
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raise physical activities and promote physical and
mental health 16. Several studies express the necessity of access to open green spaces, especially by
vulnerable, minority and low income population,
living in more congested and lower quality neighborhoods with fewer facilities for recreation [20].
Dense neighborhoods with multi-family parcels
have a higher need for public open green spaces
because they are less likely to have private playgrounds. In response to environmental justice, access can be increased not only by preparing new
green spaces but also by incorporating greenery and
playgrounds to mixed use new developments [21].
3.3. Vibrant space
Urban open green spaces surrounded by dense
neighborhood with different active land uses such as
restaurants, hotels and shops, assistance vibrant, live
public space. Busy street corners combined with
street level activities such as food corners attract pedestrians and spontaneously vibrant adjacent open
spaces [21]. By attracting “eyes on street” these
spaces promote safety and prospective actual and
perceived safety, supports cultural diversity in public spaces and eliminates social distinction [18,22].
3.4. Ecological principles
The conventional approach of open green space
design is according to aesthetic or ornamental considerations of landscape architecture. The goal of
open green space design is mostly to achieve a neat
geometric design with limited created or inherited
nature [23]. However, urban open green spaces
provide both aesthetic qualities and ecosystem
services in shrinking habitats [24]. The ecological
design could create a spatial pattern, biomass structure, community assemblage and natural species
composition [25]. On the other hand, a total wild
design may not be practical, a compromise can be
reached between geometrical (popular expectation)
and natural design with different level of naturalness that matched the local landuse [26].
Natural ecosystems need to be provided sufficient connections for the flow of organisms, genes,
energy, materials, beyond the boundaries but they
are usually surrounded by roads or built up areas.
The alien and tough conditions of roads and buildVolume 11 / Number 2 / 2016
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ings are the obstacles to wildlife movement and
decrease environmental capacity to nurture and
support nature [27].
4. Universal standards
Although all open green spaces may possess
different local context and flexible nature, some
universal standards have been found in literature.
They should be welcome and accessible to a both
genders, all ages, ethnic and cultural groups, with
a variety of transportation facilities (walking and
biking paths and public transportation) [28]. In
order to expand park uses and benefits, and enliven the space the landuses surrounding the park,
should generate foot traffic (e.g. restaurants, hotels
and retail shops) in populated urban areas [18].
They should be safe, clean, well maintained, culturally sensitive and aesthetically pleasing [29].
Communities, such as students and social organizations should be involved for the long term
success because they learn and convey their experience to the others, take ownership and practice
on their own [24]. They should be able to foster
social interaction and cohesion while nurturing
ecological function and biological diversity in
geographically appropriate locations. Open green
spaces can protect, support or create native habitats to support native biodiversity [21,30]. In order to enhance ecosystem services geometrical
properties (e.g. size, shape, orientation, location
and connectivity with other urban green spaces)
could be modeled [31]. At the urban edge, tongues
of green areas can be extended into built up areas in an inter-fingering pattern. Wide corridors
or large patches accommodate a variety of species
and habitats and a connectivity between them can
form a green network. All in all a sustainable urban green space should contribute to sustainability
not only within park boundaries but also in neighborhoods and cities by contributing both biological and human health [32].
5. Interaction of multiple sustainable
parameters
In the planning of urban open green spaces,
there are intercommunications between environmental, social and economic dimensions of susVolume 11 / Number 2 / 2016

tainability. Although some scholars emphasize
that planners should try to balance all of these
dimensions, some others reason that it is impossible and unnecessary to give equal value to all
dimensions in all situations 33; 34. Even parks with
negative environmental impact can be fruitful
if they meet social and economic sustainability
goals. [13,35] proposed a park design guide line
to balance social and ecological benefits by emphasizing the necessity of diversity, connectivity,
and access for human and animal life. The synergistic relationship of these two dimensions can be
enhanced by simple facilities such as a bird house
in a square or a bench in urban wilderness [36].
Sustainable park is another idea launched by [32]
combining sustainable development with human
well-being and providing environmental education, opportunities for social interaction, and access to nature, with emphasis on human health and
landscape restoration, while facilitating public and
private partnership, developing community stewardship and regional pride.
6. Conclusion and recommendations
The planners and managers of urban green spaces should think creatively to find innovative ideas
and opportunities to enhance greenery. For instance
not only traditional green spaces (e.g. urban parks
and playing fields) but also informal urban green
spaces (e.g. brownfields, vacant lots, streets, and
railways) potentially are part of urban nature. They
can play an effective role in exposing city dwellers
to nature and as habitat for flora and fauna [37]. In
order to enhance the urban landscape, roadside trees
are the most cost-effective and conspicuous way.
A setback along roadsides could create a planting
strip; A width setback, where site conditions permit,
can provide space for larger trees, while a medium
space can accommodate small to medium trees and
where space is limited in densely-packed areas, a
narrower roadside planting strip could allow the
growth of shrubs and herbs. A classification of different final dimensions of street tree is necessary to
choose appropriate species based on the width of
the planting strip.
In the compact developed areas where plantable space at the ground level is limited, the largely bare flat roof tops could be enlisted for green
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roof installation. Where the roof slab is strong, the
intensive green roof with small trees and shrubs
would provide a high-quality sky garden [27].
Numerous building facades and walls offer vertical greening opportunities that have hardly been
realized as formal greenery. Appropriate technology and materials could be evaluated to suit local
conditions[38]. Native species, preferably flowering climbers, could be tested in field experiments.
Green walls bring benefits similar to green roofs,
plus the more prominent visual amenity to invigorate the cityscape.
In densely packed neighborhoods, brownfields
are opportunities to become green spaces and
bring relief [39] and in old urban areas, redevelopment offers chances to increase open spaces for
greenery. The amenity value of old river courses
or canals can make them serve as linear urban
parks. By cleaning the water course in conjunction
with greening of the banks they could be restored
and revitalized to create blue ways bordered by
greenways [40]. Another opportunity for linear
green space are railways or electricity power reservoirs, which are laid along roads usually paved
with concrete, asphalt or stones. They could be
replaced with soil and herbaceous vegetation to
improve the streetscape.
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Abstract
This paper describes the method of calibration
Universal hydraulic machines for static tests Testing Machine 200 kN according to the requirements of EN ISO 7500-1: 2005 and procedures for
assessing the extent of instability for calibration.
As input variables X1, X2, ..., Xn can be viewed
as accidental measured quantity and they themselves may depend on other quantities, including
corrections, correction factors for systematic effects, leading to complex functional relationship.
Input variable Y, which corresponds to the output estimate y size, gives an assessment of inputs
xi the value of the input values Xi .. Accordingly,
the estimate output values y of measurement results is given by the expression:
y=f(x1, x2, x3,...xn)
Keywords: measurement of instability, portable measurement standard, calibration, testing
machine, measuring range
1. Introduction
Measurement is a set of actions that are carried
out to establish the measurement result, and this
is an experimental process in which we find the
numerical value of the measured physical quantity
in relation to its unit of measurement.
Calibration is a set of procedures under certain conditions, the relation between the values of
parameters shown by a measuring device and the
value represented by a reference material and the
corresponding values realized by standards.[1]
In each experiment there are imperfections that
lead to defects. In addition to the classical division
of the errors: absolute (in units of measurement), relative (dimensionless) and percentage (in percent),
there is division and according to sources of error to:
186

– Random (small changes that occur in the
measuring object, measuring equipment,
environment or scorekeeper, and can be
reduced by repeating measurements and
calculating the arithmetic mean)
– System (due to the imperfections of the
measuring object, measuring equipment,
measurement
procedure
surveyors,
environmental, and can be eliminated from
the results of correction) and
– Group (due to negligence and incompetence
surveyors, faulty measuring equipment,
inadequate measurement methods and
results thus obtained are discarded). [2]
Measurement uncertainty is a quantitative indication of the measurement or the estimate value of
the measured quantity, and indicates the existence of a doubt that the said estimate, which can be
obtained under almost ideal conditions and the
measurement corrected for all known sources of
error can be a “real” value of a measurand.[1]
1.1 Force and measurement of force
Force is a vector quantity certain direction, the
direction and intensity. Indication of power is, in
the SI system, the unit of force is 1 Newton (N).
This is the force that the weight of 1 kg was administered acceleration of
1m/ s2. In practice, it is difficult to achieve the
acceleration of 1 m/s2, acting on the body weight
1 kg in order to realize the force of 1 N, so that a
force is achieved by subjecting the body of mass m
the force of gravity g, F = m·g. In this way a force
in the devices that are directly loaded weights. [3]
The force is mathematically represented as a
vector which operates to a certain point. Therefore, measurement of force involves determining
Volume 11 / Number 2 / 2016
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its size and direction of action. Force measurement can be carried out directly or indirectly. The
direct method includes a comparison with the
known gravitational force of the standard weight.
The values of the mass and gravity must be accurately known. This name is used so-called. Scales
for measuring force. The sensitivity depends on
the parameters kontrukcijskih. Indirect method
involves measuring the impact force on a body.
Examples of the application of this method are:
– measuring the acceleration of the body with
a known mass that is subjected to the action
of force,
– measurement of the resultant impact (deformation) when the force acting on the elastic
elements.
A method of measuring acceleration has been
limited because the force is the resultant force
which is composed of multiple components of unknown forces.
The method of measuring the resulting impact
when the force acting on the elastic elements have
greater use because of the range of measurement,
the possibilities for continuous monitoring, ease
of use and their resistance. The most commonly
used elastic elements are spring and various kinds
and types of measuring cells.
Devices for measuring force may vary depending on:
– Applied methods of measurement,
– The exercise of the load,
– Uses devices.
When it comes to devices for measuring force
with regard to their purpose differ
– Devices used to measure the force means all devices that are in a particular
sample by applying a specific mechanism
achieves load and register certain size force
(different kinds of testing machine, presses,
dynamometers)
– Calibration - includes all devices that can be
achieved and registering certain size force,
or is intended exclusively for calibration
and its accuracy and uncertainty is always
a class above as the device with which to
measure the force.
Volume 11 / Number 2 / 2016

The link between these two types of devices for
measuring force is the method and the calibration
procedure in order to achieve measurement traceability.[4]
1.2 Measures instability
Measure instability 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.
Stability measure is a quantitative indicator of
the quality measurements, or reliability assessment value of the measured quantity, and indicates
the existence of a doubt that the said score, which
can be obtained under almost ideal conditions and
the measurement corrected for all known sources
of error may be “real” value of a measurand.[5]
How “real” value of any size, with the exception
of standards for the mass of the agreed value of the
speed of light, is not known and can not be determined, it is clear that there is always uncertainty values obtained as a result of any measurement process.
The term measure of instability is closely related to the accuracy of measurements. While
instability 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. Of the two
measurements of the same size is precisely what it
has joined less uncertainty.
According to the general criteria [6]of instability is expressed statistically, a certain area or interval in which the above probability is expected that
the value of the measured quantity. The statistics
are such a sequence is called a confidence and area
measurement uncertainty, schematically shown
in Figure 1. The limits of the confidence interval
around the estimates of the measured quantity X
expressed as X±U(X). Size U (X) depends on the
random variability of the measurements, the unknown systemic effects and levels of trust.

Figure 1. Interval instability of measuring size
[11, 12]
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If it is a large number n of repeated measurements, based on the results of measurements x1,
x2, x3, ..., xi, ..., xn can be calculated from the
mean μ as their mean of:
µ=

1 n
∑ xi
n i =1

When measuring, it can not be done infinitely
many measurements but only finally n measurements, is the mean rating given by:
xsr=

1 n
∑ xi
n i =1

Each measurement result deviates from the actual value of μ for the size of the deviation:
di = xi-m
On the basis of this can be defined absolute and
relative error of measurement.
The absolute error of some size x is defined as
the difference between the measured value and
its “real” value, and the relative error of measurement is the ratio between the absolute error and
the “real” value measured veličine.Treba emphasize that the known value of a quantity does not
have to be her “ real “value.
The absolute error of measurement is expressed
in units of measurement quantities, and is calculated:
Δa =xsr- µ =

1 n
∑ x s r − xi
n i =1

The relative error (δx) of a measured quantity x
can be expressed:
δx =

∆a
as r

⋅ 100

Random error can only be observed with several successive measurements of the same size, ie.
can not be determined but is estimated with the
help of mathematical statistics and probability
theory. If you measure multiple sizes at the same
time, the random error will be found if we make
multiple measurements at the same time to control
the external factors and keep abreast. [5,6]
By measuring the same size was obtained from
the discrete values: x1, x2, x3,... xn.
During each measurement made error: ai = xi x, za i = 1, 2, . . . , n.
188

“True” value is:
x=

1 n
∑ xi
n i =1

-

1 n
∑ ai
n i =1

The first member of the equation is the mean
value of xsr, and the other member of the error of the
mean, which tends to zero for an infinite number
of measurements ((n®¥).Ideally measurement repeated an infinite number of times. Then the “real”
value of the measured quantity may be considered
to be mean. For practical reasons, the number of
measurements is limited, however, statistical methods estimated error of the mean, ie. estimated probability with which the “real” value of the measured
quantity x replaces a mean alerts xsr.
By bringing the error of the mean

1 n
∑ ai
n i =1

in

connection with a standard deviation σ, we get
X = Xsr ±

s
n -1

= Xsr ± C

where C is reliability, which is determined by
the mean value. For more precise measurements
taken n> 30th
2. Estimation of measurement instability
Sources measures instability
Sources of instability are many. As the review can only take a limited number of sources
of instability, so the pronounced instability of the
measurement results can be said to represent only
evaluate some “real” instability. For this reason
when evaluating instability measurement results
should take into account those sources of instability who contribute:
– Incomplete definition of the measurement
quantities,
– Inadequate knowledge of the impact of
environmental conditions or not an ideal
measure environmental conditions,
– Resolution of the scale device
– Sufficiently accurate values of measurement
standards and reference materials,
– Sufficiently accurate values of constants
and other parameters obtained from external
influences and used in the budget,
– Assumptions in the methods and procedures
of measurement,
Volume 11 / Number 2 / 2016
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– Variations in repeat measurements of the
measured quantity to be repeated under
nearly identical conditions.
Stated Sources of instability, which is taken
into consideration when evaluating measures volatility, showing that the assessment of instability
measurement differs substantially from the budget
of the measurement error.
Statistical basis for estimating measurement
instability
As a general principle measure of instability
consists of more contributions toward the method
of quantification can be classified into: [2,7,11]
– Contribute to Type A, which are calculated
by a statistical method, and whose rating
is based on the statistics of repeated
measurements
– Contribute to Type B type which are
calculated on some other way and be based
on scientific judgment by methods other
than statistical
Each report on the extent of instability should
include a complete list of contributions to the allegation methods used to calculate each individual
contribution.
As a general principle measure of instability
can be expressed as:
– Standard measure of instability - this is
the uncertainty of measurement results
expressed in standard deviation,
– Combined standard measure of instability
- is the uncertainty of the measurement
results obtained from the value of several
other sizes,
– expanded measure of stability - is the size
of which is determined by the range of the
measurement results of which are expected
to include a significant breadth of the
distribution of values that can be attributed
to the measured size.
It is customary to measure volatility is estimated using a mathematical model of measurement.
Measured variable Y or output size is functionally
dependent on a number of inputs X1, X2, … ,Xn
Y=f(X1, X2, … ,Xn)
Volume 11 / Number 2 / 2016

The measurement result consists of the valuation of measuring the size and instability of this
assessment:
y±U
where is
y - evaluation of the measured quantity Y usually obtained as the mean of several repeated measurements
U - expanded measurement instability
Determination of standard instability
The said output sizes correspond marks whose
instability can be determined by the type A or B
grades. Type A evaluation is based on the statistics
of repeated measurements and type B on an assumed probability distribution.
The characteristics of Type A ratings are:
– Several dependent or independent measurements (random variables)
– Noticeably dissipation values obtained (dispersion),
– Statistical methods
Characteristics Type B ratings may be based on
scientific judgment by methods other than statistical.
Evaluation of standard instability 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, for example:

Type A evaluation of measurement uncertainty
- Gaussian or normal distribution curve
Assessment of inputs based on the statistical
analysis of a series of repeated measurements under the same conditions. Even if the special testing
and verification measurement methods exclude
the possibility of systemic effects, the measure
will still affect factors that can not be controlled
and who are changing from one to another measurement or subject to a legality. This principle de189
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scribes a normal distribution curve, Figure 2, and
its shape depends on the parameter values of the
mean and standard deviation s.

q =

1 n
∑ qi
n i =1

If measurements are performed in multiple
measurement series with the n1 = n2 = ... = not ...
= n repeated measurements, the mean value of all
measurements is
q=

1 p
∑q
p i =1

were:
p – number of measurement series
If during the measurement result xi, Figure 3,
appears fi times,
where i = 1, 2, ..., n,
then:

Figure 2. The normal distribution of the measured
values [7,8]
The normal distribution of the measured
values
Type A score of instability is based on the statistics of repeated measurements. In the event that
has a number of independent measurement values
of some input parameters, the best expected value μq size q, which changes in a random manner
and which is in the same conditions of measurement obtained n independent measurements qi, is

xsr =

n
∑ fi x i
i =1
n

where is:

fi
the relative frequency or frequency of
n

results xi.

If we further assume that all values of x in the
size of the interval xi ± (Δx/2), where Δx arbitrarily selected and enough small change intervals,
which occur with the same frequency fi or relative frequency f / n, is obtained as a histogram in
Figure 4.

aritimetička mean or average q of n measurements:

Figure 3. Statistical analysis of readings [4,7]
190
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The normal distribution is often used for the measurement of the continuous type, especially when
the difference in the measurement values, tend to be
scattered around the mean value in a symmetrical
manner in the form of a bell, in Figure 5.

Figure 4. Histogram of the six discrete measurement results one value [6]
To increase the number of measurements, ie.
when n®¥, interval Δx®0 but instead histogram
obtained continuous curve probability density distribution, Figure 5. If it is assumed that equally
probable results with negative and positive error,
ie. that variations are symmetrical in relation to
the “real” value of the curve is obtained is called
normal or Gaussian distribution of this wrong.

Figure 5. Normal or Gaussian distribution curve
[4, 6]
The parameter of the normal distribution is the
standard deviation σ, and its value is estimated on
the basis of:

() ()

u q =s q =

n
2
∑ ( qi − q )
n n - 1 i =1
1

( )

Were is:

()
s(q ) - experimental standard deviation of the
u q - standard instability

mean
qi - and value-stream measuring the q
q - mean measurement size q
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Type B evaluation measures of instability
Determination of standard instability type B
based on all available information on the possible
variability of input parameters. These values can
be run from the following:
Data obtained by previous measurements,
– Knowledge of the behavior and characteristics of the scale,
– Specifications of the manufacturer,
– Data obtained from previous calibration
certificate,
– Different reference data taken from handbooks, etc.
The correct use of these data to estimate volatility type B is based on experience and acquired
by practice. Type B estimates can be as reliable as
the type of assessment And especially when you
estimate a type used in a small number of repeated
measurements.
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), standard instability to determine
the type B evaluation.
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.
Depending on the input parameters are different approach to its assessment. For example, if you
only know one value input parameters then only it
and used to assess the need, if nowhere mentioned,
determined on the basis of experience. If the size
of Xi can assume probability distribution, then the
estimate xi input parameters, and its instability in
(xi) should take the expected value and the square
root of the variance of this distribution. If the estimate xi input parameters Xi is based on an assessment of the limits of the interval impression (from
-a to + a), with an equal probability of occurrence
within the entire interval and the likelihood that
the input size does not lie outside the boundaries
191
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of the interval (from -a to + a), then standard instability obtained from a rectangular distribution,
in Figure 6. [7,8,9]

Figure 8. The triangular distribution [7, 8]

Figure 6. The rectangular distribution [7,8,9]
Assessment xi input values Xi is equal to the
center of the interval
xi =

Assuming trapezoidal distribution of xi input
parameters Xi
xi =

2

that is, the associated variance is equal to:
( a+ − a− )
2
u ( xi ) =
12

2

2
2
a (1 + b )
2
u ( xi ) =
6

that the b=0, respectively for the triangular distribution becomes equal to:

If the difference interval limit (a+ a-) marked
with 2a, then:
2
=

4a

2

and the associated variance is equal to:

a− + a+

(2a )
2
u ( xi ) =
12

(a− + a+ )

2

12

=

a

2

3

In many cases it is more realistic to expect that
values near the boundaries of the interval are less
likely than values near the center of the interval.
Then instead of rectangular distribution of benefits
trapezoidal distribution with the same side walls
(an isosceles trapezoid), Figure 7 and base equal
to (a+, a-)=2a and width of the top sides equal
2aß, where 0£ß£1.When ß®1 trapezoidal distribution tends rectangular, while the ß=0 tends triangular distribution, in Figure 8.

u 2 ( xi ) =

a2
6

Determination of combined and expanded
instability [8, 12, 13]
When assessing the overall instability, instability every contribution should be considered separately. Instability expressed in this way is marked
as a combined instability and each individual contribution instability is a component of instability.
Combined instability is estimated standard deviation and characterizes waste of value that could be
added to the measured size, when the result obtained from the values of a number of other sizes.
UC =

2

2

2

u i + u i +1 + u i + n

were
UC - combined instability
Ui, Ui+1, Ui+n, – standard contributes to instability

Figure 7. The trapezoidal distribution [7, 8]
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For commercial and industrial use, with the exception of the universal expression of instability
in the form of combined standard instability, it is
necessary to expand the area around the combined
instability that would include a large set of values
that could reasonably be associated measured size.
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This is achieved by multiplying the combined
standard instability lucy) by a factor of overlapping. Now you get the extended standard of instability marked with U (y):
U(y) = k · uc(y)
Then the measurement result is expressed as:
Y = y ± U(y)
Extended standard instability interval around the
measurement results, which includes a large collection of p probability distribution characterized by
that result and its combined measure of instability,
where p is the probability of overlapping or level
povjerenja.Vrijednost factors overlap to depend
on the chosen level of confidence, but also of the
probability distribution of output values Y. only in
special cases, a factor to be out of the interval from
2 to 3. the level of confidence of 95.45% in the
Gaussian distribution of this, the value is the second
factor to overlap based on the level of trust is given
in table 1.
In the calibration certificate must provide a statement of an extended degree of instability, and
the method of its determination, and value coverage factor k, in order to appropriate the result of the
calibration can correctly interpret and use.
Graphic normal distribution with appropriate
levels of confidence for the characteristic values
of the coverage factors to given in Figure 9. [6,13]

Figure 9. Graphic normal distribution for the
characteristic values of factors k
Class of the measuring range of test machines
Table 2 gives the maximum value of the relative
error and relative resolution indicators of force that
characterize the measurement range of test equipment for class be appropriate measuring range. [10]
Class of the measuring range is given by class
calibrated point with maximum values of relative
errors and the relative resolution.
3. Procedure for the evaluation of
measurement of instability calibration
testing machine [11, 12]
The calibration instability of uniaxial materials
testing machines is calculated as follows:
2
2
2
2
U = k ⋅ uC = k ⋅ u rep + u res + u z e + u std

were
U is the expanded instability of measurement
uc is the combined instability of measurement
Table 1. The value of the overlapping factors based on the level of trust [8]
The level of trust p, %
Coverage factor k

68,27
1

90
1,65

95
1,96

95,45
2

99
2,58

99,73
3

Table 2. The characteristic values of the measuring system forces
Maximum permissible value, %
Class of machine
range

Relative error of
accuracy
repeatability
reversibility*
q
b
ν
0,5
±0,5
0,5
±0,75
1
±1,0
1,0
±1,5
2
±2,0
2,0
±3,0
3
±3,0
3,0
±4,5
*Relative reversibility error is only determined when required
Volume 11 / Number 2 / 2016

zero
f0
±0,05
±0,1
±0,2
±0,3

Relative
resolution
a
0,25
0,5
1,0
1,5

193

technics technologies education management

k is the coverage factor
uze is instability zero
urep is the instability related to repeatability
ures is the instability related to relative resolution
ustd is the instability related to transfer standard
Determination of the relative errors estimated
from the results of the calibration of the test equipment and estimate the associated instability
Instability related to the repeatability
Standard BAS EN ISO 7500-1 permits two
ways of calibrating the machine – it is either set to
display a nominal value and the transducer is used
to measure the generated force (»constant indicated
force«), or the force is increased until value measured by the transducer is a specific value and the
force displayed by the machine indicator is recorded
(»constant true force«). The standard specifies that
at least three series of measurement shell be taken
with increasing force and, if required, one series
shall be also taken with decreasing force. At each
force value, the individual relative accuracy error,
as is, if required, the relative reversibility error.
In the case of »constant indicated force« relative
accuracy error is calculated as follows: [10,12]
F −F
q= i
⋅ 100
F

were
Fi is the force indicated on the testing machine
F is the arithmetic mean of three measurements
of true force at the same discrete force
In the case of »constant true force« relative accuracy error is calculated as follows:
F −F
q= i
⋅ 100

F

were
F is the true force indicated on the transfer etalon
Fi is the arithmetic mean of three measurements
of force on machine at the same discrete force
The standard instability related to repeatability (urep) is the standard deviation of the estimated
relative mean error value. In the case of »constant
indicated force« it is calculated as follows:
194

u

rep

=

( )


2 
n
1  100
1
⋅
⋅
⋅∑ ⋅ F −F 
( n −1) j=1 j
n F





were
n is the number of readings at each nominal
force level (measuring point)
Fj is the measured force on the transfer standard
F is the mean value of measured Fj, j=3
The same instability in the case of »constant
true force« is calculated as follows:


u

rep

=





n
1  100
1
⋅
⋅
⋅ ∑ ⋅( Fi j − Fi ) 2 
( n −1) j=1
n F


 i


were
n is the number of readings at each nominal
force level (measuring point)
Fij is the measured force on the calibrated
machine
Fi is the mean value of measured Fij, j=3
Instability related to resolution
Relative resolution is calculated according the
next equation:
a =

r
F

⋅ 100

Were
r is the resolution of calibrated machine
F is the force at the point under consideration
Assuming the rectangular distribution the standard uncertainty related to resolution (ures) is calculated as follows:
u res =

a
2 3

Instability of zero
The relative standard instability related to zero,
took the contribution instability resulting opportunities to show zero output measured value varies
between measurement series - following the measurement of the output value. This effect is expressed as a relative value and is based on a rectangular distribution. It is calculated from the equation:
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uze =

2 3

were
f0 relative error of zero, which is calculated for
each measurement series according to the equation:
f o=

Fio
FN

.100

Fi0 -residual indication of the force indicator of
the testing machine to be verified after removal of
force
FN -maximum capacity of the measuring range
of the force indicator of the testing machine
Instability related to transfer standard
The standard uncertainty related to transfer
standard (ustd) is given by:
u std =

2
2
2
2
u cal + u drift + u temp + u approx

Were
ucal is the standard calibration uncertainty
udrift is the uncertainty due to drift of the
standard sensitivity
utemp is the uncertainty due to temperature effect
This uncertainty can be neglected because the
transfer standards possess temperature compensation.
Standard’s calibration instability
In calibration certificate of used transfer standard it is stated corresponding expanded uncertainty
(Ucal) and coverage factor (k). Standard uncertainty of standard’s calibration is calculated according
the next equation:
u cal =

U cal
k

Instability due to drift of the standard
Drift (d) is change of readings between two adjacent calibrations for the same measuring point. It
is calculated as follows:
d=

X last − X prev
X prev
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⋅ 100

were
Xlast is the mean value of readings, for
corresponding force, obtained during last
calibration of the transfer standard
Xprev is the mean value of readings, for
corresponding force, obtained during
previous calibration of the transfer standard
In the case of rectangular distribution the standard uncertainty due to drift of the transfer standard is
u drift =

d
2 3

Combined and expanded instability of
measurement
Combined and expanded measurement uncertainty is calculated according to equation 1 (k=2).
Described procedure is related to the case of
incremental forces (three series of measurement
with increasing of force) for which estimated
mean relative error (E) could reasonably be expected to lie within range:
E =q±U

4. Application to the case may
Universal hydraulic machine for static tests has
6 measuring ranges that are specially calibrated,
each at ten measuring points.
Manual method is tested calculation of measurement uncertainty of the measuring range from
20 kN to 200 kN calibration point.
The input data for the calculation of measurement instability
(Measuring range 20 kN-200 kN, calibration
point 200kN) -analog scale
Data on converter force (standards)
For calibration of the measuring range of 200
kN using a boosting system MGC plus the measurement chain with Converter force of 200 kN.
Nomina force: F=200 kN
Expanded instability with a level of confidence
of 95% and the coverage factor k = 2 assuming a
normal distribution; Ucal = 0.054% (taken from the
calibration certificate is the standards of 200 kN)
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u rep =

 100

 F

1
n

n
2 
n
2
1  100
1
∑ technics
F j − F technologies
education
=
∑ Fj − F
u rep = management

n − 1 j =1
n  F
n − 1 j =1


(

1

(

)

)

Mean value of readings at last calibration:
1  100
1
2
Xlast=2,00073
mV/V
(taken
from)2the
calibration
(200,16
− 200,10
+ (200,09
− 200,10 )

3  200,10
certificate
for the2standards of 200 kN
Mean value of readings at previous
u rep = 0,577 ⋅ 0,4997 ⋅ 0,05148 = 0,015%
=2,00078 mV/V (taken from the
calibration:X
prev
calibration certificate for the standards of 200 kN
Drift

[

dk =
2,00078

078

⋅ 100 =

X prev

− 0,00005

⋅ 100 =

N + 200,06kN

X last − X prev

2,00078

2,00073 − 2,00078
2,00078

⋅ 100 =

⋅ 100 =

F

0,04kN
200kN

3

=

− 0,00005

a
0,02
⋅ 100u = −0,0025%
=
= 0,006%
res =
2,00078
3,464
2 3

f o=

3

Fi

u cal =

200,10kN − 200kN
⋅ 100 =
⋅2100 = 0,05%
2
2
2
u c200kN
= u rep + u res + u z e + u std =

 100
100


33  200,10
 200,10

11

11
22

(
(( ))

)

nn
22
∑
F
jj −
∑ F
F
−
F
j =1
nn −
− 11 j =1
11

[((

)) ((


 ==


=

⋅ 100 = 0,01%

0,01
3,464

= 0,003%

U cal

=

k

d

0,051

=−

2

= 0,026%

0,0025

2 3

3,464

2
2
u cal + u drift =

= −0,00072% = -0,001%

0,026

2

+ ( −0,001)

2

= 0,026%

2
2
2
2
u rep + u res + u z e + u std =

0,015

2

+ 0,006

2

+ 0,003

2

+ 0,026

0,015
2

2

+ 0,006

2

= 0,03%

Expanded instability tainty (U)
Coverage factor k=2 assuming normal distribution and the level of confidence of 95%.
U = k ⋅ u c = 2 ⋅ 0,03 = 0,06%

))

22
22
200,16
200,16 −
− 200,10
200,10 +
+ 200,09
200,09 −
− 200,10
200,10

u
= 0,577 ⋅ 0,4997 ⋅ 0,05148 = 0,015%
u rep
rep = 0,577 ⋅ 0,4997 ⋅ 0,05148 = 0,015%
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fo

200

Combinet instability (uc)
uc =

 100
 100
 FF

FN

0,02

Standard instability relate to transfer standard
(ustd)

= 200,10kN
u std =

Calculation of the standard instability:
Standard instability relate to repeatability (urep)
11
u
=
u rep
=
rep
nn

⋅ 100 =

2 3

u drift =

200,16kN + 200,09kN + 200,06kN

Fio

uze =

Relative accuracy error
q=

) (

Standard instability relate to resolution (ures)

= 200,10kN

F − Fi

) (

u rep = 0,577 ⋅ 0,4997 ⋅ 0,05148 = 0,015%

⋅ 100 = 0,02%

Mean value of repeated measurement
F1 + F2 + F3


=


Standard instability relate to zero (uze)

The results of calibration measurements
Force indicated on transfer standard: Fi=200 kN
Force indicated on testing machine: F1=200,16
kN; F2=200,09 kN; F3=200,06 kN

F =

[() ]

(

⋅ 100 = −0,0025%

r

)

)

2 
1  100
1
2
2
+ 200,06 − 200,10 200,16
 =− 200,10 + 200,09 − 200,10 + 200,06 − 200,1

3  200,10 2


Data about calibrated testing machine
Calibration point F=200 kN
Resolution r=0,04 kN (graduation 200 N, ratio 1/5)
Relative resolution
a=

(



(

The tables are the results of measurements of
the entire measurement
range from 20 kN to 200
22 

(
)
+
200,06
−
200,10
 quick and easy budget.
(
)
+ 200,06
200,10
kN, −designed
for

INPUT DATA:

]
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+ 0,003

2

+ 0,
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Table 3. Transfer standard data and data about calibrated testing machine
Transfer standard data
Expanded Mean value of redings Mean value of
Force instability at last calibration redings at previous
calibration, Xprev
kN
k=2
Xlast
mV/V
mV/V
%
0,054
0,20002
0,1999
20
40
0,053
0,40003
0,40000
0,60004
0,60003
60
0,052
80
0,052
0,80006
0,80008
1,00008
1,00015
100
0,051
0,051
1,20014
1,20024
120
140
0,051
1,40022
1,40034
1,60034
1,60047
160
0,051
180
0,051
1,80050
1,80061
0,051
2,00073
2,00078
200

Data about calibrated testing machine
Drift
d
%

Nominal
Force
kN

0,015
0,007
0,002
-0,002
-0,007
-0,008
-0,009
-0,008
-0,006
-0,002

20
40
60
80
100
120
140
160
180
200

Resolution
r
kN

Relative
Resolution
%

0,04

0,20
0,10
0,07
0,05
0,04
0,03
0,03
0,03
0,02
0,02

Relative
accuracy
error
q
%
0,55
0,53
0,32
0,19
0,11
0,09
0,08
0,08
0,03
0,05

Relative
reversibility
error
n
%
-

Way of calibration: Constant true force

Table 4. Results of the calibrating measurement
Force indicated on testing machine
Force indicated on
Decrease of
transfer standard
Incease of force
force
F
Fi
Fi¢
kN
kN
kN
20,11
20,10
20,12
20
40,25
40,23
40,16
40
60,27
60,17
60,14
60
80,07
80,18
80,20
80
100,09 100,11 100,12
100
120,13 120,08 120,12
120
140
140,10 140,09 140,14
160,22 160,21 159,94
160
180
180,16 180,04 179,99
200
200,16 200,09 200,06
Arrear of zero
0,02
0,02
0,01
Relative zero error
0,01
0,01
0,01
f0 , %

Mean value
of repeated
measurement
F̅i
kN
20,11
40,21
60,19
80,15
100,11
120,11
140,11
160,12
180,06
200,10

Table 5. Budget of measurement instability
Standard instability relate to, %
True
transfer standard (ustd)
force repeatability resolution zero
kN
Ures
uze calibrat, u Drift, udrift
Urep
ustd
0,027
20
0,029
0,058
0,003
0,027
0,004
0,003
0,027
0,002
0,027
40
0,068
0,029
0,000
0,026
0,065
0,019
0,003
0,026
60
0,003
0,026
-0,001
0,026
80
0,050
0,014
100
0,009
0,012
0,003
0,026
-0,002
0,026
-0,002
0,026
120
0,013
0,010
0,003
0,026
0,003
0,026
-0,002
0,026
140
0,011
0,008
0,026
0,057
0,007
0,003
0,026
-0,002
160
0,003
0,026
-0,002
0,026
180
0,028
0,007
200
0,015
0,006
0,003
0,026
-0,001
0,026
Volume 11 / Number 2 / 2016

Combined Coverage Expanded
instability factor instability
k
U
Uc
0,07
0,14
0,16
0,08
0,07
0,14
0,06
0,12
0,06
0,03
2
0,03
0,06
0,06
0,03
0,06
0,12
0,04
0,08
0,03
0,06
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Table 6. Exspected range of mean incremental error
Force indicated on the
testing machine
Fi, kN

Expanded instability of
measurement
U, %

Relative accuracy
error
Q, %

Expected range of mean
incremental error
E=(q±U), %

20,11
40,21
60,19
80,19
100,11
120,11
140,11
160,12
180,06
200,10

±0,14
±0,16
±0,12
±0,06
±0,06
±0,06
±0,12
±0,08
±0,08
±0,06

0,55
0,53
0,32
0,19
0,11
0,09
0,08
0,08
0,03
0,05

0,55±0,14
0,53±0,16
0,32±0,12
0,19±0,06
0,11±0,06
0,09±0,06
0,08±0,12
0,08±0,08
0,03±0,08
0,05±0,06

Measurement results
The table shows the results of the calibration of
the relative error in measuring range from 20kN
to 200kN.
7. Conclusion
- Universal hydraulic machine for static tests,
Testing Machine 200 kN, the measuring range of
20 kN - 200 kN meet standard EN ISO 7500-1:
2005 with respect to the maximum value of the
relative error and relative resolution - (Table 2)
- The measure of instability is an important parameter for the realization of the calibration of test
criteria and taken into account in the measurement
result,

- On the value of extended instability of the measuring range of test machines uncertainty affects the
transmission standards used for calibration of test
equipment which includes the uncertainty of the
reference standard and CMC reference standard
- Based on the measurement results, the estimated relative errors and the associated instability
is a significant contribution to the instability arising from the conduct of the test equipment during
the implementation of measurement (reproducibility of the measurement results)
- A significant contribution to the extent of instability comes from the resolution of the scale
indicator to show of force which is particularly
important at low values of force measuring range
of test machines.

Table 7. Shows the results of the calibration of the relative error in measuring range from 20kN to 200kN
Scale
(kN)

True

20
40
60
80
100
0-200
120
140
160
180
200
Arrear of zero
Relative zero error
f0 (%)

0°
20.12
40.16
60.14
80.18
100.09
120.13
140.10
160.22
180.16
200.16
0.02
0.01

Force (kN)
Indicated
Average
120°
240°
20.10 20.11
20.11
40.23 40.25
40.21
60.27 60.17
60.19
80.20 80.07
80.15
100.11 100.12 100.11
120.08 120.12 120.11
140.09 140.14 140.11
160.21 159.94 160.12
180.04 179.99 180.06
200.09 200.06 200.10
0.02
0.01
0.01

Relative error of (%)
Accuracy
0.55
0.53
0.32
0.19
0.11
0.09
0.08
0.08
0.03
0.05

Relative
Class of
resolution
machine
Reversibility
(%)
0.10
0.20
0.23
0.10
0.22
0.07
0.16
0.05
0.03
0.04
1
0.04
0.03
0.04
0.03
0.18
0.03
0.09
0.02
0.05
0.02

0.01

NOTE: Mode of calibration-compression. Results are applicable on tension area.
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