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This article seeks to identify and review the basic characteristics of learning disability which are
specifically mentioned in the literature. In addition, the article intends to conduct a brief analysis on
learning disability policy in Israel and the differentiation problems at the level of awareness among the
Arab society in Israel. Despite the fact that during the past twenty years this field earned a significant
progress in lIsrael, lags in awareness and educational policy between the Arab and the Jewish
communities in Israel still rises. These lags could be attributed to different causes like parents
awareness toward the effect of learning disabilities on the academic domain of the students. The article
raises the question of the ways that programs of community involvement suggest for increasing
awareness on behalf of parents and educators concerning learning disabilities. This intervention model
is presented by a suggested ecological quarto-model as a recommended model toward intervention in

the Arab community in Israel.

Key words: Learning disabilities, Arab community in Israel, intervention, awareness.

INTRODUCTION

Learning disability is a term that refers to a heterogeneous
group of disturbances in the acquisition of learning skills.
Such disturbances are not resulted from a physical
disability, mental retardation, sensory disturbance or
emotional disorders (NJCLD, 1994). Since the term
"learning disability" has been suggested by "Samuel Kirk"
in 1963, the increase in knowledge regarding has been
evident as a result of the increasing research done in this
specific area (Hallahan and Mercer, 2002). The
introductory research on this field intended to promote a

comprehensive understanding to the sub disabilities that
are included in this term. It also sought to expand
knowledge on the areas of diagnosis and intervention
including adjustment in the methods of diagnosis and
testing (Siegel, 2012).

Undoubtedly, the process of learning is complex; it
involves the acquisition of different academic skills.
Accordingly, the acquisition of a specific skill is being
regarded as a process that relies on functional and
cognitive processes based on the simultaneous work of
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different brain systems (Fingelkurts, Fingelkurts and
Kahkonen, 2005; Pennington, 2009). For the purpose of
understanding the etiological causes of learning disability,
the research has largely focused on the human
neurosciences sciences from neurological, cognitive and
developmental aspects (Matejko and Ansari, 2012;
Nicolson and Fawcett, 1999). As mentioned above,
learning disability is a group of heterogeneous
disturbances in the acquisition of academic skills such as
reading, writing and math. The disability in the acquisition
of reading is known as dyslexia, while the disabilities in
writing and math are known as dysgraphia and
dyscalculia respectively (Pennington, 2009). According to
McNulty (2003), learning disability has implications on the
individual's life beyond those concerning his or her
academic achievements. These implications manifested
by an impact on the child's emotional and social life.

Learning disability:
characteristics and treatment

sub-types, etiology

Reading disability- Dyslexia.

Reading disability refers to the ineffectiveness in the
acquisition of word reading skills and of reading fluency,
in a way that does not match with what is expected from
the reader according to his or her chronological age and
grade level (Snowling, 2008). Therefore, reading
disability is a failure in the acquisition of fluent reading
skills which may also leads to a lack of the development
of spelling skills also due to the developmental
relationship between spelling and reading skills (Coltheart,
2005; Vellutino et al., 2004).

The academic characteristics of children with reading
disability (disorder) as noted in the "Diagnostic and
Statistical Manual of Mental Disorders-5" of the American
Psychiatric Association (APA, 2013) are the following:

1. Difficulties in word decoding and word reading fluency.
2. Difficulties in Reading comprehension.
3. Spelling inaccuracies.

From a cognitive perspective, different explanations
behind the development of reading disability have been
suggested; for example, Snowling, (2001) postulates the
phonological deficit explanation which suggests that
reading disability could be a result of inadequate
development of phonological awareness and phonological
processing skills. This explanation is an acceptable one
among different researchers who mainly studied the
disability in alphabetic systems, such as Arabic, Hebrew
and English (Share, 2008; Vellutino et al., 2004).

The phonological awareness is the ability in identifying
the sounds the spoken words (Anthony and Francis,
2005). Ziegler and Goswami, 2005 argues that this
awareness constitutes the basics for the acquisition of
the correspondences between the sound structure of the

word and its written representation. This process is
considered as a basic process during the earlier stages
of the reading acquisition, and might influence reading
fluency afterwards (Ehri, 2005). Accordingly, many
researches have shown that children with reading
disability have a phonological processing deficit that
explains their failure in the acquisition of reading skills
(Snowling, 2001; Vellutino et al., 2004; Taha et al., 2014).
The neurocognitive research reveals that the
ineffectiveness of neurological systems that are
specialized in the phonological processing of spoken
words is one of the etiological reasons of the reading
disabilities (see; Finn et al., 2013). For example, a non-
typical activation in the" Insula” (Figure 1), a region at the
left hemisphere of the brain, was expected among
disabled readers in comparison to that which was
measured among typical readers (Ackermann et al.,
2009). It was also suggested that in light of the primary
difficulty in the acquisition of decoding processes among
children with reading disability, brain systems which are
intended for visual word recognition of words in the left
tempro-occipital area (Figure 2) or what is known as
visual word forming area (VWFA), do not develop
effectively among children with developmental reading
disability. According to Shaywitz and Lyon (2006), this
ineffective development of the VWFA leads to ineffective
visual recognition of the written words.

According to the research data garnered in the study of
reading disability and the sources of the disability,
intervention programs for strengthening the phonological
decoding skills were suggested to enable efficient and
automatic word recognition. For example, Shaywitz et al.,
(2004), suggested intervention program focusing on
intensive training for improving the phonological
awareness among children. Such exercises were
designed to enhance the phonological decoding skills.
The research findings that examined the effectiveness of
these programs showed a significant improvement in
reading ability and word recognition skills in addition to
the increased efficiency of the left tempro-occipital brain
regions, which is associated with word recognition, as a
direct result of the intervention.

Recently, software based programs for interventions to

overcome cases of difficulties in fluent reading, by
accelerating the "brain-reading” systems, were suggested.
This technique relies on accelerating the presentation of
the text in front of the reader and to enforce him or her to
read in a speeded way (Breznitz, 2006).
The findings which are reported by researchers that
examined programs of acceleration of the mentioned type
showed an increased efficiency of the brain systems
specialized in word identification (Breznitz et al., 2013).

Writing disability [Dysgraphia].

The term writing disability refers to the ineffectiveness in
performing the writing skill from different aspects: The



Insula

Figure 1. The Insula in the left brain hemisphere.
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Left tempro-occipital gyrus

Figure 2. The left tempro-occipital region.

quality of hand-writing and readability (The grapho-motor
aspect), ineffective spelling and writing and ineffective
writing expression (Pennington, 2009). Regarding the
grapho-motor aspect, writing is a motor process that is
targeted to drawing the letters' templates that represent
the written word (Ratzon et al., 2007). This relies on both
perceptual and motor processes in planned and
continuing process (Sandler et al., 1992). A deficit in the
cerebral systems which are responsible on integration
between perceptual input and motor processes may
reveal into developmental difficulties considering the
readability of handwriting (Kulp and Sortor, 2003). In
addition, upon the acquisition of the process of writing, it
basically relies on the quality of planning of the whole

motor movement of the hand that enables the drawing in
accordance of the sequence of letters. Delays in the
process of motor planning may make it difficult to learn
and produce such movements in a proper fashion
(Sandler et al.,, 1992). From a neuropsychological
perspective, it was indicated that disability in the
integration between sensory information is attributed to
parietal lobes of the brain, where less effectiveness of
such regions constitute an explanation for the
ineffectiveness of the processes of visual-motor
integration (Andersen and Zipser, 1988). On the other
hand, ineffectiveness of the frontal regions of the brain
lobe makes the processes of motor planning difficult
(Dum and Strick 2002).
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Abu Rabia and Taha (2004), postulate that incorrect
spelling of words might be basically related to an initial
reading disability. As mentioned previously, reading
disability refers to ineffectiveness in the development of
brain systems which are specialized in the recognition of
the written words. It also refers to difficulty in the
development of the ability of learning letter-sound
correspondences (Taha et al., 2014). Such deficits in the
development of the brain systems may lead to a difficulty
in writing words correctly due to the lack of an efficient
storage of orthographic patterns of words in the memory
which is known as the lexical route (Coltheart, 2005).
Such developmental deficits of the lexical route may lead
into spelling inaccuracies. For the illustration of the
mutual relationship between the development of reading
and spelling, we can refer to the kindergarteners' way of
spelling. Error can be observed when kindergarteners are
asked to write words. However, due to the still-
undeveloped mental orthographic lexicon or the lexical
information about words at this early age, those
kindergarteners may find it difficult to spell words
accurately and mainly rely on phoneme-grapheme
correspondences only as the predominate strategy of
spelling. Abu Rabia and Taha, (2006) argues that this
ineffective way of spelling could reveal into the
performing of spelling mistakes. For such example, these
errors are known as phonetic or regular errors (Abu
Rabia and Taha, 2004, 2006; Coltheart, 2005).
Accordingly, this is explained that writing errors made by
children with reading disability is because of their
ineffective orthographic knowledge. On the other hand,
writing expression disability refers to the ineffectiveness
in producing a composition that represents a mental idea
through integrating fitting verbal expressions with
presenting ideas in a coherent, fluent and sequential
fashion. Certainly, such difficulty is attributed to
ineffectiveness in the expressive language skills. In
addition, it was suggested that such difficulty is related to
the area of language disturbances (Pennington, 2009).

The grapho-motor writing disability is usually treated
through implementing programs of treatments that
cultivate the grapho-motor ability such as occupational
therapy (Ratzon et al., 2007). On the other hand,
problems in writing expression and difficulties in spelling
skills are carried out through intervention programs of
involvement that deal with writing and reading skills.
These interventions usually consider that the didactical
aspects and learning strategies is what makes these
writing functions more efficient (Pennington, 2009).

Dyscalculia

Dyscalculia is a difficulty in the acquisition of the basic
mathematical skills and knowledge about numbers,
arithmetical facts and calculations. This difficulty may
disturb the ability of learning math afterwards (Henik et

al.,, 2011). The developmental process of knowledge on
math is different from the processes of the acquisition of
reading and spelling since it deals with a continious
learning of incremental mathematical knowledge, while
the knowledge on specific skills is required in decoding,
word recognition and spelling is repetitive (Landerl et al.,
2009).

Children with dyscalculia may demonstrate a difficulty
in learning quantitative problems, manipulating quantities,
learning numbers facts and numerical knowledge, and
problems in learning basic arithmetical facts and
procedures (Butterworth et al., 2011). From the cognitive
point of view, the research attributes the failure in
learning math among children with dyscalculia to the
difficulty in understanding the quantitative magnitudes, is
which leads to leads to a difficulty in learning the
guantitative value of numbers (Dehaene, 2011). This
difficulty is known as the difficulty in the development of
numerical cognition (McCloskey, 1992). Various studies
show that children with dyscalculia suffer from a delay in
the development of the quantitative knowledge which is
represented by symbolic digits (Wynn, 1992). Other
studies indicate that there are some children with
dyscalculia who encounter difficulty in learning
mathematical problem solving skills due to difficulties in
their executive functions (EF) (Vandersson, 2008).
Executive functions is an umbrella term that includes a
group of cognitive abilities that enable the planning of
cognitive and behavioral action, performing and
producing it until reaching a final goal (Lezak, 2004, p.
611). Although the process of performing the cognitive
processes, there is a need for a sufficient recruitment of
attention (Andersson, 2008). Accordingly, it was argued
that children with attention deficit hyperactivity disorder
(ADHD) most likely suffer from difficulties in math due to
the ineffectiveness of the EF among this group of children
(Miranda et al., 2012).

Considering the deficit in the development of numerical
cognition, the neurological explanation is attributed to the
ineffectiveness of the Intra-Parietal Sulcus (IPS) in the
parietal lobe (Figure 3). Various studies indicate that
among children with dyscalculia, the typology of this
sulcus is different from typical children (Kadosh, 2007).
While the ineffectiveness attributed to the EF is explained
through dysfunctions to the pre-frontal brain regions
(Andersson, 2008). Nowadays, intervention programs for
students with dyscalculia are mainly conducted through
employing didactic methods in which the child goes
through intensive exercises in studying math and workout
plans and strategies for the purpose of cultivating the
numerical and arithmetical knowledge (Shalev, 2004).
Those interventions also involve cultivating cognitive
skills that are related to math. Usually, computer training
software programs can constitute basic tools for the
processes of treatments for the purpose of activating an
intensive activation for brain systems responsible for
numerical processing (Cohen-Kadosh et al., 2013;
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Inter-parietal sulcus: IPS

Figure 3. The Inter-parietal sulcus.

Réasénen et al., 2009).

The Socio-emotional domain.

The negative experience of failure that children with
learning disability go through in the academic experience
may lead to adopting a low academic self-concept
(Chapman et al., 2000). According to Chapman et al.
(2000) such academic self-concept (the self-belief in the
personal ability to learn) is shaped toward reaching after
the first years of school, as the child has been already
going through several experiences of academic failures.
Such poor academic self-concept negatively influences
the general self-concept. Accordingly, such low general
self-concept involves emotional fears and difficulties
which may have a negative impact on the personality of
children with learning disability (Scarborough and Parker,
2003). Also, it was found that emotional difficulties that
will develop on behalf of children with learning disability
could have direct implications on their cognitive ability.
This was explained by the notion that the emotional
imbalance and the fears that accompany children with
learning disability become additional reasons to recruit
cognitive resources during the process of learning beside
the disability itself (Owens et al., 2012). These difficulties
will be also an additional cause for academic failures.
Therefore, the process of intervention for learning
disabilities must take into consideration the following
elements: the emotional aspect, strengthening the self-
esteem and making the methods of dealing with
experiences of failure and disappointments much more
efficient. This treatment enables children to experience

success and positive learning experiences and
accordingly to reveal into high degree of self-confidence
and consequently it may significantly improve the self-
academic concept as well.

Learning disabilities in the Arab community in Israel

The field of learning disability in Israel, in general, has
earned special attention since the "Margalit committee”
published its report in 1997 (Israeli Ministry of Education,
1997). The "Margalit committee” headed by "Malka
Margalit" was set up by the minister of education "Zvollon
Hammer". According to the committee report, it was
indicated that various institutions in Israel were not
sufficiently effective and organized in dealing with
learning disability. The findings also revealed that there
were no clear policy regarding the treatment of learning
disability in Israel. In the aftermath of this committee, the
minister of education established a body for learning
disability that dealt with implementing regulations in the
educational system including specific accommodations
for learning disabled students throughout exams.
Accommodations constitute a stage in the process of
intervention that is directed to dealing with the difficulties
that facing children with learning disability in accordance
to the type of disability. Those accommodations change
the regular way that children are tested with (Zuriff,
2000). Empirical findings support the notion that
Accommodations were found to accelerate reading
comprehension among learning disabled students. For
example, Runyan (1991) examined the effects of extra
time on the ability of university students with and without
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Figure 4. The suggested ecological quatro-model toward
intervention in the Arab community in Israel (Abbreviation: LD=

Learning Disabled).

learning disabilities to complete a reading comprehension
test under timed and extra-time conditions. It was found
that that there is a significant difference between scores
of students with learning disabilities and normally
achieving students under timed conditions and that there
are no significant differences in test performance
between students with learning disabilities and normally
achieving university students when students with learning
disabilities are provided extra time. Accordingly, school
and regional committees' were set up for the purpose of
arranging the treatment process of children with learning
disabilities in Israel. Mainly, this process includes the
arrangement of the diagnosis process, and approving the
suggested accommodation for each student.

Nowadays, learning disability is perceived as a
disability that necessitates specific attention from the
school. The fact that learning disability is attributed to
ineffective neurological functions, it requires that the
educational system adapt the teaching methods, learning
and testing accommodations for the purpose of enabling
children with learning disability to achieve the full
academic potential they have. This perspective is one of
the essential perspectives that the general director of the
minister of education emphasize in the field of
accommodations (Israeli Ministry of Education, 2003). As
a result, accommodations for learning to disabled
students became a central point of interest among
schools and educators in Israel since the previous report
of "Margalit committee" was published in 1997. This was
evident by the remarkable growth in the number of
accommodations that were used and approved for
students with learning disabilities during the years 2000-

2007. This fact is based on the data that was reported by
Schiff et al. (2010), as it has been extracted from the
working paper that was submitted to the department of
education and teaching in the "Central Bureau of
Statistics in Israel". According to this survey, a remarkable
growth was noticed in approving the applications for
accommodations that were submitted by students from
the 10" into the 12" grades in Israel, for both Arab and
Hebrew sectors (Figure 4). These accommodations are
usually divided into three levels depending on the way
and the level of change by which the given
accommodation could produce on the regular way of
examination.

For example, accommodations from level "A" are those
to be considered as simple accommodations and usually
do not extremely change the regular way of examination.
For example, allowing time extension for answering the
exam questions. However, accommodations from level
"B" are supposed to produce a moderate change in the
way of examination or receiving the answers from the
student for making the exam and the answering way
suitable with students' need. For example, ignoring
spelling mistakes which is being made by the student
during his or her answering process. While on the other
hand, accommodations from level "C" are supposed to
change the regular way of examination in extreme way
according to the student needs. The approval of
accommodations form level "C" is considered as complex
process which requires an expanded process of
diagnosis, while the application for approving such
accommodations should be submitted to professional
committee in the ministry of education (The Ministry of



Education in Israel, 2003). According to Schiff et al.
(2010), the growth in the number of the accommodations
that were approved in Israel was observed on the three
levels of accommodations; A, B and C. The number of
the accommodations was increased form 11.2% and was
used by students in 2000 to 19.9% in 2007. Yet, until the
present days, a lack of awareness among certain
populations in Israel, like the Arab community, is
noticeable concerning this issue. For example,
awareness about learning disability in the Arab society in
Israel is lower than that in the Jewish society in Israel.
The lack of awareness is manifested through a wrong
diagnosis for children with disabilities and their
application to the relevant framework (Jabareen and
Agbariya, 2010, pp. 38-39). Also, such lack of awareness
could be considered as main reason for the differences
that were reported by Schiff et al. (2010) on the number
of the accommodations that were used by Arab students
(5.7% from the students in the 10™ into 12" grades)
compared to students from the Hebrew sector (23.9%
from the students in the 10" into 12™ grades). However, it
should be mentioned here that some researchers tend to
postulate that in spite of formal published statistics,
where the numbers of learning disabled students in the
Hebrew community are higher than those in the Arab
community in Israel, but in fact the realty is not as this.
For example, Abu Rabia and Maroun (2005) postulate
that the frequent consanguineous marriage type in some
Arab communities in Israel is potential cause on high
rates of reading disabilities among this population. In light
of their postulation, Abu Rabia and Maroun examined
whether the rate of reading disabilities among offspring of
first-cousin parents could be compared to the offspring of
unrelated parents; and whether reading-disabled children
of first-cousin parents were more disabled in phonological
awareness and phonological decoding than reading-
disabled children of unrelated parents and normally
reading younger children. Abu Rabia and Maroun
examined these questions by investigating 814 pupils of
the 4th, 5th, and 6th grades. Two experimental groups
were chosen from this population; a reading-disabled
group of twenty-two pupils who were children of first-
cousin marriages and twenty-one pupils who were
children of unrelated parents beside to control group
which consisted of twenty-one younger normally reading
pupils at the same reading level. All the groups were
tested on non-words, real words, phonological,
orthographic and working memory measures. The results
indicated that the rate of reading disabilities among
children of first-cousin parents was higher than that of the
children of second-cousin parents, distantly related
parents, or unrelated parents. Another obstacle that
interferes with learning disabilities treatment in the Arab
community in Israel is the lack of standardized diagnostic
tools for assessing academic and related cognitive skills
for different ages and especially for kindergarten children
and adult students (Mazzawi, 1997). Just recently, a
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standardized reading diagnostic battery was published for
children from first into sixth grades. Unfortunately, the
lack of those standardized tools led to a higher risk of
inaccurate diagnoses for students in Arab society in
Israel (Assadi, Ibrahim, Ben-Simon and Shany, 2014).

There are several factors that explain gaps in the level
of awareness between the two populations and
accordingly leading to significance difference in the level
of diagnosis and intervention administrations (Jabareen
and Agbariya, 2010, pp. 38-39). For example, a lack of a
comprehensive training for educational staffs in Arab
schools in Israel at the area of learning disabilities is an
important cause for the lack of awareness among these
staffs. This may have negative implications on the staffs'
ability to identify children with learning disability in the
class and impedes an early involvement on their behalf.
In addition, a lack of awareness about this field among
parents is evident due to lack of community programs
targeted to increase awareness among parents
concerning their impact on the emotional and academic
life of their children and their interaction within the family
that might be damaged as a result of their disability. Such
community programs are more common in the Jewish
society than they are in the Arab society in Israel (The
Israeli Jewish Joint Distribution Committee, 2006). This
leads to the difference in the awareness between Arab
and Jewish parents.

Programs for increasing awareness among educational
staffs and parents may contribute to improving
involvement for identifying and treating children with
learning disability at early ages. This may also lead to
creating a comfortable learning atmosphere on their
behalf. The success of these children in their studies may
minimize their public or secretive drop out from school as
well as decreasing the level of violence and juvenile
delinquency that may resulted from their drop out from
school (Sveta et al., 2000). The intervention at this level
of the educational staffs may include also the issue of
developing standardized diagnostic tools for assessing
academic and related cognitive skills for different ages
using the support of academic professional services. As
mentioned above, in the Arab community in Israel is the
lack of standardized diagnostic tools for assessing
academic and related cognitive skills for different ages
and especially for kindergarten children and adult
students (Mazzawi, 1997). This lack negatively
contributes to the "false diagnosis" of students as having
developmental learning disabilities or not. Standardized
diagnostic tools contribute to the true diagnosis and the
suitable intervention as a result.

These programs of involvement could be implemented
within the framework of schools through advanced
courses, learning, professional training at the levels of
school and community and even a comprehensive school
based, intervention programs for students with learning
disabilities. The suggested school intervention programs
are supposed to be designed in a way that could enable
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professional identification of students with learning
disability, and also to enable an intervention for
strengthening their academic and social skills. The
effectiveness of those school programs could be a matter
of collaboration between the educational system and the
parents. Accordingly, effective model of intervention that
could be suggested for such community should work as
an ecological one while different domains should be
involved in such intervention.

See figure 4 as suggested quarto-level model for such
intervention. Community involvement and intervention
programs which aim to support students with learning
disabilities were reported in different studies in the word-
class literature. Considering the social domain of
intervention for learning disabled students, Smith and
Shu (2000) reported that interventions by parents,
teachers, and the students' peers were often effective.
Also, Smith and Shu (2000) suggested that teachers
require guidance on fostering peer support and altering
the role of bystanders, initially during teacher training
education and later in ongoing in-service sessions. In
compatible manner, Smith and Myron-Wilson (1998)
contended that alongside school-based interventions,
work is required with parents and families; they argued
that parents might need for professional support to
realize that their behavior may contribute to their child’s
difficulties. According to Mishna (2003), in adapting
schoolwide interventions to suit the particular school and
students in order to increase the likelihood of success, it
may be necessary to incorporate accommodations for the
students with LD in a manner that does not single them
out.

The criticism around different intervention programs
and how they can cover the learning disabled students'
needs has been discussed by different researchers. For
example, Kavale et al. (2005) published a large
discussion about the limitations of the well know
Response-to-Intervention approach which intended to
identify students according to their response to validate
and monitor instruction. Students who do not respond
receive either more intensive or different instruction. The
progress continues to be monitored, while the failure to
respond may qualify a student for special education.
Despite the fact the this approach has been supported by
different researchers (for example; Barth, et al., 2008;
Fletcher and Vaughn, 2009;), Kavale et al. (2005) argue
that fundamental issues related to RTI have not been
resolved, while better strategy may be to more rigorously
implement existing identification criteria (for example.,
discrepancy and psychological processing deficits) in a
structured psychometric framework. Eventually, an
inappropriate involvement could constitute a cause for
other problems in the community and society such as
violence and juvenile delinquency.

Thus, in order to achieve awareness at the level of
children, there is a need for involvement in increasing
awareness at the level of educators, teachers and
parents.
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The study was conducted to establish which variables cause the interrelations between musical self-
esteem and performance-anxiety levels of students receiving professional music education at different
institutions to vary. In relation to this framework, “musical self-esteem” and “performance anxiety”
scores of students registered at the departments of music education, conservatories and music
departments in Turkish faculties of fine arts were examined with respect to a set of variables. The
population of the research consisted of 306 students from the first, second, third and fourth grades in
the departments of Music Education affiliated to Mimar Sinan University, Istanbul University, Dogu
Akdeniz University, Marmara University, Kocaeli University, Karadeniz Technical University, Dokuz
Eylil University, On Sekiz Mart University and Uludag University during the fall term of the 2014 to 2015
academic year. In the study, we utilized the Turkish version of the “Kenny Music Performance Anxiety”
inventory originated in 1979 by Schmitt to measure Musical Self-esteem levels and subsequently
developed by Kenny (2004). One-way variance analysis, independent group t-test, Mann Witney U and
Kruskal-Wallis tests were harnessed to analyze the variables of research data in terms of frequency (f),
percentage (%), musical self-esteem and music performance anxiety inventory scores that varied with

respect to variables such as (X) and (sd) values, gender, age, university and individual instrument at
school. In all these processes “significance level 0.05” was the agreed figure.

Key words: Music education, musical self-esteem, music performance anxiety.

INTRODUCTION

The phrase “music education” bears dissimilar definitions
and associations in different disciplines and countries. At
this point arguments about the applicability of a specific
theoretical opinion on a universal scale are still in
progress. Furthermore, music education embodies

endless variations unlike many fixed course topics in
miscellaneous educational programs. Hargreaves (2001)
agreed with the English and American originated views
regarding the contents of music education and advocated
that music practices are universal rather than local.
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Throughout ages acclaimed intellectuals, scholars and
educators have laid emphasis on the significant position
of music in the lives of humans and rationalized the
practice of music as an educational tool (Bilen, 1995).

Ordinary rules cannot apply to music teaching and
learning since common laws fail to be practical in the field
of music. The learning process in music that starts in
early childhood can be categorically listed under three
main headings; acquisition of music knowledge and
experience; storing music knowledge, and developing
music skills. Thus we are not only endowed with a
conscious memory capable of presenting the acquired
knowledge and experience but also a near-automatic
memory that is presented during any given performance
and all relevant musical skills (Clarke, 2001).

Self-esteem is decisively one of the most fundamental
necessities of this modern age of development.
Experiences encompassing psychological achievements
lay the foundation for the self-esteem that underlines
what an individual can achieve. Schmuck and Schmuck
(2001) attested that the academic self-esteem of students
is significantly affected by the feedback provided by their
teachers and classmates. This effect can manifest itself
as either an elevated or diminished score in academic
self-esteem. Creative teachers can further support the
academic self-esteem of students exhibiting a lower
academic self-esteem level by setting them achievable
aims and organizing target-oriented activities to boost
student development (Schmuck and Schmuck, 2001).

Self-esteem is a state of appreciation that emerges

from the approval of the self concept that the individual
reaches after self-evaluation. The individual who finds
himself incompetent can criticize himself/or find others
completely positive or like himself. For self-appreciation
and self-esteem. the individual does not have to possess
superior qualities. Rather than considering oneself better
or worse than the real situation, self-esteem is the feeling
of self-appreciation (Aslan et al., 2010).
In his study. Harter (1992) claimed that musical self-
esteem has a nature shapeable by children and the very
earliest musical experiences have been attested to create
quite a profound impact on any child's musical
experience.

Self-concept of an individual is influenced by the love
and values received from parents in childhood,
interactions with peers, success or failures in school life,
social class of the family he lives in and many other
experiences in life. In contrast, self-concept influences
physical and spiritual wellness of an individual, his
interactions with other people and the quality of these
interactions, academic success, choice of profession and
many other choices he makes in his life (Yagisan and
Arslan, 2014).

Austin (1998) holds the belief that the self-esteem
model that any given student assigns to himself guides
his motivation to participate in music activities and
behaviors in music courses. In relevant research data
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based on personal stories it was identified that an adult
with a lower level of musical self-esteem narrated a story
of elementary school age when he was denied the right
to participate in a musical activity or practice music
(Lendon, 1982).

Personal anxiety level is another significant factor
profoundly affecting the musical self-esteem concept. It is
a common knowledge that anxiety levels are particularly
high among performers on stage.

Children with low self-respect have high levels of
anxiety and depression and weak friendship relations.
Some of these children might have difficulty in
participating in play groups and sports teams and might
be unwilling to participate in group activities. These
children can be said to be the students having the most
difficulty. In this period, children’s self-respect can be
heightened by presenting them with opportunities to be
successful and thus made more compliant. With rising
self-respect, children can improve their self-confidence,
establish better relations with other people, express
themselves better, observe rules of society more as they
feel themselves to be members of the society, and share
and cooperate with other people (Yagisan and Arslan,
2014).

Anxiety is a persistent, aimless and pathological
reaction originating from fear. Anxiety relates to
observable reactions such as worry and stress that are
cumulatively stimulated by stress-induced situations
(Spielberger, 1972; Quot andOzgiiven, 1998). Mathison
(1977) described anxiety as the failure to thoroughly
define one's personal emotions (Quot and Cheung,
2006). Two main features of anxiety are lack of control
over repeated thoughts and a general disposition to
assume that things will get worse (Tallis, 2003). Anxiety
that we commonly observe in the field of music is heavily
centered on performance activity.

Music psychology contends that musical performance
could also be explained by the psychology of the
performer and resulting performance level as well as the
way audiences are musically and emotionally affected by
the staged performance. In sum, it is defined as the
active attempt of the performer to stage the artwork for
the audience. The musical message transmitted during a
musical performance closely parallels the mood of
audience at the time and all the things that the performer
is able to transmit. It is thus a requirement to establish a
wider connection among esthetical life domains within the
triangle of composer-performer and audience. It is of
crucial importance to transfer the effective and correctly-
transmitted musical message disseminated by the
performer to recipient individuals and societies. It is thus
concluded that any performer who is immune to stage
anxiety and fear plays quite a substantial role in the
transfer of such musical sharing.

In Turkey there exist several state-university affiliated
institutions offering professional music and instrument
education (State Conservatories, Faculties of Fine Arts
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and Departments of Music Teaching within Faculties of
Education). Among these institutions, it is expected that
prospective music teachers studying in the departments
of music teaching shall upon completing undergraduate
studies in four years be professionally able and endowed
with effective teaching qualities in music. On the other
hand, students trained in conservatories and departments
of music in the faculties of fine arts are required to
graduate with high GPAs in instrument playing and in
performance specifically. Hence the self-esteem level of
the students in music education programs and the ways
they cope with anxiety hold major values for their self-
development.

A person's ability to identify his failings depends on the
level of self concept and self congruity. It can thus
become feasible for him to become a renowned musician
and teacher who has further developed himself in the
course of time. Aside from that it is feasible to list the
expected traits of educators under various dimensions
some of which are cognitive, personal, social, knowledge,
correct professional attitudes and behaviors.

Psychometric approaches in the field of music science
have gained remarkable impetus in the last two decades.
The USA in particular is the recognized leader in this
area. Despite the fact that there are various test types in
the music field, it is quite convenient to determine the
criteria for variables while testing. As argued by Kemp
(2002), whilst the validity of a music test constitutes no
problem, its typical criteria can forge certain assessments
on instrument performance and literary or audio skills.
Measurements that relate to the field of music integrate
behavioral analyses and applied studies and render
particular emphasis on the topics of “music therapy” and
“music education”.

In view of the findings aforelisted, the present study
aims to analyze whether a significant relationship really
exists between “musical self-esteem” and "performance
anxiety” scores of students registered at institutions of
music and instrument education. In parallel with this
objective another aim of this study is to analyze the
“‘musical self-esteem" and "performance anxiety” mean
scores of participating students and their variation with
respect to gender, age, grade, institution, instrument and
their interrelation with “musical self-confidence and
performance anxiety” scores.

METHOD

This study aimed to analyze the relationship between the musical
self-esteem and performance anxiety levels of students receiving
professional music education. The research was designed in line
with the survey method since the study involved inter-group
comparisons and whether a significant differentiation existed with
respect to various features between the problem solving and
anxiety levels of students.

Participants

The research population consisted of students receiving

undergraduate professional music education at various institutions
in Turkey. The population consisted of 306 students from the
Departments of Music Education affiliated to Mimar Sinan
University State Conservatory (n=17), Istanbul University State
Conservatory (n=28), Eastern Mediterranean University Faculty of
Education (n=34), Marmara University Faculty of Fine Arts (n=14),
Kocaeli University Faculty of Fine Arts (n=16), Marmara University
Faculty of Education (n=51), Karadeniz Technical University State
Conservatory (n=17), Dokuz Eylil University Faculty of Education
(n=37), On Sekiz Mart University Faculty of Education (n=39) and
Uludag University Faculty of Education (n=53).

Data collection tools

Data in this research were collected via the Self-esteem of Music
Ability (SEMA) scale originally designed by Schmitt (1979) to
measure students' musical self-esteem levels and the Kenny Music
Performance Anxiety Inventory (K-MPAI) developed by Kenny
(2004) to detect students' performance anxiety levels. In this
research, there was also a 10-item student information form
prepared by the researcher to collect the personal data of the
sampling group.

Self- Esteem of Music Ability Scale

The original of the musical self-esteem scale utilized in this
research was the Self-esteem of Music Ability scale designed by
Schmitt (1979). The scale consists of 43 questions. Scale items
were formed by arranging generic Eigen-value propositions with
regard to musical talent. In the subtests of the scale, self-esteem,
musical skills and capabilities, feelings of acceptance and
reinforcers inherited from family, peers and teachers have been
investigated. The scores a student receives from this scale and
participation in a musical activity correlated at the level of 0.60. This
is a Likert-type scale. In the scale there are four-grade propositions
termed "I strongly agree - | agree - | disagree - | strongly disagree".
Students are asked to indicate to what level the propositions are
correct for them. Cronbach Alpha reliability analysis conducted to
measure the use of the scale for this research is explained later.
Reliability refers to the inter-consistency of the items listed in the
guestionnaire and to what extent the utilized scale reflects the
target problem. To test the reliability of the Likert question group,
Cronbach Alpha Reliability Coefficient was used in this research.
Since Cronbach Alfa Coefficient is 0.70 and above. it is validated
that the question group is reliable and can safely be implemented
for the relevant required analyses. According to reliability analysis
conducted for Likert questions, 0.80 < Cronbach Alfa = 0.852 <
0.90, which translates to the deduction that this is a highly-reliable
scale.

Music Performance Anxiety Inventory

The Kenny Music Performance Anxiety Inventory (K-MPAI) was
developed in 2004 by Kenny to measure pre-performance
experiences and underlying psychological vulnerabilities, to conduct
a broader conceptualization of the problem so as to aid artists
prone to performance anxiety; and to take one further step to focus
on more appropriate and comprehensive treatments (Kenny, 2006).
In this Likert scale, agreement of the scale with the statements is
scored between “| strongly disagree” and “| strongly agree” options.
In research among the members of the National Opera Association,
the reliability coefficient of KMPAI was measured as 0.94. The
Turkish adaptation of the scale was performed by Tokinan (2013)
among 696 students studying in the first, second, third and fourth
grades (18-23 age group) in the departments of Music Education



Otacioglu 1291

Table 1. f and % computations of the “Educational institution” (n=306).

Institution F %
Mimar Sinan U. Fine Arts Conservatory 17 5.6
istanbul U. State Conservatory 28 9.2
Dogu Akdeniz U. Music Teaching (KKTC-North Cyprus) 34 11.1
Marmara U. Faculty of Fine Arts 14 4.6
Kocaeli U. Faculty of Fine Arts 16 5.2
Marmara U. Music Teaching 51 16.7
Karadeniz Technical U. Conservatory 17 5.6
Dokuz Eylul U. Music Teaching 37 121
Canakkale Onsekiz Mart U. Music Teaching 39 12.7
Uludag U. Music Teaching 53 17.3
Total 306 100.0

u., University.

affiliated to different universities in Turkey. In the analysis of this
adapted inventory, Cronbach Alfa reliability coefficient of the 25
items was computed as 0.895.

The analyses conducted by the researcher validated that the
Turkish adaptation of the Kenny Music Performance Anxiety
Inventory is a valid and reliable measurement tool. Statements in
this Likert type inventory are scored between ‘| strongly disagree’
(0) and ‘I strongly agree’ (6) and total scores vary between 0 and
150. 105 and higher score indicates higher musical performance
anxiety whilst 45 and lower score indicates lower musical
performance anxiety.

Procedure

Research data were collected in a numbered rank. Initially,
descriptive distributions of the features of participants were
tabulated. Next. relational analyses that are in parallel with research
objectives were completed. Here are the statistical analyses
relevant to the data obtained in this research. In order to summarize
demographic features of students constituting the sampling,
variables' frequency (f), percentages (%) and from the students’

perspective, mean (X) and standard deviation (sd) values of the
scores they attributed to Musical Self-esteem and Music
Performance Anxiety Inventory, perception levels on musical self-
esteem and music performance anxiety, and to detect whether a
significant differentiation existed with respect to variables of gender,
age, institution personal instrument independent groups t-test; in
the failure to achieve normality hypothesis non-parametric Kruskal-
Wallis. Mann Whitney U (post hoc LSD in the aftermath) and one-
way variance analysis (Anova) test were applied. To detect
whether a significant relationship existed between musical self-
confidence and the music performance anxiety scores of students.
Pearson product moment correlation coefficient that is an analysis
technique used to measure the level of linear relationship between
two continuous variables was harnessed. In addition, to detect
whether musical self-esteem scale values were affected by
performance anxiety scale values and if affected. to measure the
level of the effect, simple regression analysis was conducted. In all
statistical measurements significance level was taken as 0.05. If
significance value was found to be lower than 0.05 (p<.05) relations
and differences between the groups (categories) of independent
variables were accepted as “significant” and the findings were
evaluated accordingly.

FINDINGS

In this part of the research, numerical data retrieved via
statistical analyses on the employed scale are tabulated
then commented upon.

Table 1 demonstrates f and % computations of the
relevant institutions. Total 306 students are involved in
the study. In details, Mimar Sinan University State
conservatory n=17. Istanbul University  State
conservatory n=28, Dogu Akdeniz University Education
Faculty n=34, Marmara University Fine Arts Faculty
n=14, Kocaeli University Fine Arts Faculty n=16,
Marmara University Education Faculty n=51, Karadeniz
Technic University State Conservatory n=17, Dokuz Eylul
University Education faculty n=37, On Sekiz Mart
University Education Faculty n=39 and Uludag University
Education Faculty n=53.

Participants in the group that was selected in the 2014
to 2015 academic term via the random sampling method
consisted of 55.2% male and 44.8% female students.
The great majority of students (56.2%) belonged to the
21 to 24 age group; 1st (43.8%) and 2nd (28.8%) graders
formed the largest part of the study. As students'
personal instruments at university were analyzed, the
percentages were respectively, 42.2% of students'
personal instrument was bow. 20.3% was string. 19.9%
was wind. 11.1% was opera. 6.2% was the piano and
0.3% was a percussion instrument. Distribution of
students with respect to their demographic features is
demonstrated in Table 2.

Generic Descriptive Values of the “Musical Self-esteem
and Musical Performance Anxiety” Scales are show in
Table 3.

A general analysis of musical self-esteem perceptions
of participating students reveals that the computed mean

score proves students' positive perception ()_( =85.22 +
19.33). Table 3 provides the descriptive statistics of the
scale that is used to measure the level at which students
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Table 2. % and f distributions of students with respect to personal features (n=306).

Variable Group F %
Male 169 55.2
Gender
Female 137 44.8
18-21 83 27.1
Age 21-24 172 56.2
g 24-27 32 105
27 and above 19 6.2
1 134 43.8
2 88 28.8
Grade 3 46 15.0
4 38 12.4
Bow 129 42.2
Wind 61 19.9
iii;ﬁ?:qilm in Percussion 1 0.3
school Stringed 62 20.3
Opera 34 11.1
Piano 19 6.2

Table 3. Descriptive statistics of the musical self-esteem and music performance anxiety levels of students (n=306).

Scale Min. and max. score to receive  Min. and max. score received X sd
Musical self-esteem inventory (32-192) 44-164 85.22 19.33
Music performance anxiety inventory (0-150) 8-144 68.38 28.26

Min., Minimum; max., maximum.

Table 4. Independent unrelated group t-test conducted to display the differences of musical self-esteem scores with respect to

“gender”. variable.

Scale Gender n X Sd . 5

Musical self- Female 137 85.07 17.94 .

esteem Male 169 85.34 21.02 0.12 903
*p<.05.

feel anxious before or during any musical performance.
According to the figures, the mean anxiety score of
participants was 68.38+28.26, which indicates that
students possessed a ‘mid’ range of musical anxiety. It
was computed that 21.6% of students (66 individuals)
possessed a ‘low’ range of musical performance anxiety
(score range between 0 to 45). 66.7% of students (204
individuals) possessed a ‘mid’ range of musical
performance anxiety (score range between 46-104) and
11.8% of students (36 individuals) possessed a ‘high’
range of musical performance anxiety. These figures
indicate that the majority of students possessed a ‘mid’

range of musical anxiety.

In Table 4 musical self-esteem scores of students did
not differ significantly with respect to the gender (t=0.12;
p>05) variable. Gender of group participants had no
effect on their overall musical self-esteem levels.

It was identified that with respect to the gender
variable, music performance anxiety levels of students
differed significantly [tz04=2.29 and p<0.05].

Mean scores of the gender of the group indicated that
among male students, a anxiety levels were higher than

female students (X yae=71.69 and X remale=64.29) (Table
510 9).
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Table 5. Independent unrelated group t test conducted to display the differences of music performance anxiety scores with

respect to gender variable.

— T
Scale Gender n X Sd . 0
Music performance Female 137 64.29 27.80
> 2.29 0.023*
anxiety Male 169 71.69 28.39
*p <0.05.

Table 6. Anova test conducted to measure the differences of Music Performance Anxiety Levels with respect to Age variables

(N=306).
Scale Ade Descriptive Statistics Anova Difference in
g n sd F p between
Music 18-21 (1) 83 74.08 25.85
performance 21-24 (2) 172 63.34 27.91 4.10 0.017* 1to2.3
anxiety 24 and above (3) 51 60.57 32.33
* p<0.05.

Table 7. Anova test conducted to display the differences of Music Performance Anxiety scores with respect to “Grade” variable.

Descriptive statistics Anova ° ]
Scale Grade — Difference in
n X sd E p between
Musi 1 134 68.54 28.75
usic
2 88 65.02 27.75
perf_ormance 3 46 68.40 2773 0.56 0.034 1t02.34
anxiety
4 38 72.68 28.21
* p<0.05.

Table 8. Kruskal-Wallis test conducted to display the differences of Music Performance Anxiety Scores with respect to “Individual

Instrument” variable.

Descriptive statistics

Kruskal-Wallis Difference in

Scale Personal Instrument - Mean rank 3 <d 0 between
Bow (1) 129 158.09
Music Wwind (2) 61 165.48
performance Stringed (3) 62 149.40 9.89 4 0.042* 5t01.2.3 .4
anxiety Opera (4) 34 150.03
Piano (5) 19 95.42
*p<.05.

It was also identified that with respect to the age group
of students, music performance anxiety levels differed
significantly [F. 303=4.10 and p<0.05]. According to the
post-hoc LSD test conducted upon the Anova test, to
determine among which age groups existed a significant
difference; students in the age group 18-21 had higher
anxiety levels (X 1821=74.08; X1.04=63.34 and X 24 ang
above=60.57).

According to the Anova test conducted to see if the
music performance anxiety scores of students differed
with respect to the grade variable, students' grade (1st.
2nd. 3rd or 4th year) existed significant differentiation in
their music performance anxiety. Grade 1 had higher
anxiety levels. As a result. 1st grade students have
higher anxiety becouse they are youngest.

It was detected that with respect to students' individual
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Table 9. Kruskal-Wallis Test conducted to display the differences of Music Performance Anxiety scores with respect to “Registered
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Institution” variable.

Descriptive statistics Kruskal-Wallis

Dimension Registered institution > Difference
n Mean Rank X sd p
Mimar Sinan State Con.(1) 17 175.82
istanbul Uni. State Con. (2) 28 157.96
Dogu Akdeniz Uni Music Dept. (3) 34 125.78
, Marmara Uni.Fine Art Dept.. (4) 14 175.11
Music Kocaeli Uni. Fine Arts Dept.(5) 16 128.88 1.4.6
performance B ' ' 1463 9  0.020*
. Marmara U. Music Edu. Dept. (6) 51 173.15
anxiety . . L 3.5.7.9
Karadeniz Technical Uni. Cons. (7) 17 124.64
Dokuz Eylul Uni. Music Dept (8) 37 152.17
Canakkale Onsekiz Mart Uni. Music (9) 39 122.94
Uludag U. Music Dept.(10) 53 151.26

* p<0.05; Con., Conservatory. Uni., University; Edu., Education; Dept., Department

Table 10. Pearson table measuring the relation between “Musical Self-esteem” and “Musical Performance Anxiety ” scores.

Scale n X sd r p
Musical self-esteem 306 58.44 14.65 .
Music per.anxiety 306 67.27 21.55 0.655 0.003

*p<0.01.

instruments, music performance anxiety levels differed
significantly (X2=9.89 and p<0.05). According to the post-
hoc Mann-Whitney test conducted to identify among
which instrument groups existed a significant difference
of the students whose individual instrument at school was
piano (Group 5) anxiety levels were significantly lower
than the others (Mean rank ,.,,=158.09; Mean rank
wing=165.48; Mean rank ginges=149.40; Mean rank
opera=150.03 and Mean rank piano=95.42).

The registered institution of participating students
triggered a significant differentiation in their music
performance anxiety levels (X2=14.63 and p<0.05).
According to the results of the Post-hoc Mann-Whitney
test, music performance anxiety levels of students in
Mimar Sinan Conservatory, Marmara University, Fine
Arts and Marmara University, Department of Music
Teaching (Groups 1. 4 and 6) were significantly higher
than the students registered at the Dogu Akdeniz
University, Department of Music Teaching, Kocaeli
University, Faculty of Fine Arts, Karadeniz Technical
University Conservatory and Canakkale Onsekiz Mart
University, Department of Music Teaching (Groups 2, 3,
5, 7 and 9) (Mean ranKwimar sinan Fa.=175.82; Mean rankpggy
Akdeniz U. Music T:125781 Mean rankMarmara u. F.FA:175-11;
Mean ranKgocaeii u. F.AA=128.88; Mean rankwamara u. Mmusic
1=173.15; Mean rankgarageniz Technical U. cons.=124.64 and
Mean r'ank(:a\nakkale Onsekiz Mart U. Music T.:122-94)-

It was identified in Table 10 that there is a negative
relationship between students' “musical self-esteem” and

“‘musical” performance anxiety levels. Based on the
features of present inventories. whilst “low” scores
received from musical self-esteem inventory are positive,
“high” scores received from musical performance anxiety
scale are positive.

In this research, “simple regression” analysis (Table 11)
was also conducted to identify whether musical self-
esteem inventory scores and musical performance
anxiety scores are related. Regression coefficient was
computed as 0.067 (p>.05). However. the performance
anxiety coefficient score was 0.084 (p>0.05) and no
statistically significant difference was measured.

DISCUSSION

In the light of all the findings obtained from the present
study it can feasibly be argued that no differentiation was
detected between students’ musical self-esteem levels
and the gender variable. It was however manifested that
depending on students' gender, levels of music
performance anxiety differed significantly. As the mean
scores of students were analyzed with respect to the
gender variable it surfaced that male students exhibited
higher anxiety levels compared to female students.
Austin (1998) reached a supportive result in his research
in which he identified that no significant relationship
existed between the gender of elementary school
students competing in music contests and their musical
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Table 11. “Simple Regression” analysis to measure “Musical Self-esteem” and “Music Performance Anxiety” inventory scores.

Coefficient ?
Non standard

Standard

Model T Sig.

Beta Sd Beta 9
1 Musical self-esteem 2.456 0.180 13.677 0.000
Music per.anxiety 0.084 0.097 0.067 0.860 0.388

self-esteem levels. Gender variables did not provide a
significant differentiation in students' musical self-esteem
levels. Leondari and Syngollitou (1998) on the other hand
posited in their research focused on academic
achievement and motivation that males exhibited a higher
sense of self-esteem and motivation. Larkin and Abel
(1990) attest that compared to female musicians, male
musicians experienced lower levels of performance
anxiety. As claimed by lusca and Dafinoiu (2011) and
LeBlanc et al. (1997) female musicians sense the
presence of the audience as a threat element. A
comparable finding was also posited by Sentirk and
Cirakoglu (2013). It was likewise claimed that compared
to female performers, male performers had lower levels
of state trait anxiety and performance anxiety.

Crain and Bracken (1994) found that as people get
older, they interact with a lot of new people in new
environments they enter, acquire new experiences and
find chances to assess their behaviors in line with
successes and failures and reactions from other people.
As result of these different learning experiences, people
develop differentiated self-concepts.

Arslan et al. (2010) found that there was a significantly
positive relationship between the life satisfaction and self
esteem of the Turkish University students. This result
suggests that as the self esteem of adolescents increase,
life satisfaction also increases. It shows that self esteem
effects different part of psychological areas of education.

Another finding of this study is that with respect to
students' personal instruments at school, their music
performance anxiety levels differed significantly.
According to the results of the test conducted to identify
which instrument groups exhibited a significant
difference, the anxiety level of students playing the piano
as their personal instrument at school was lower. The
underlying reason is that as the preliminary instrument in
music education, the piano is one of the instruments that
can be used in solo as well as duo (partnered)
performances. Hence regardless of being stringed or
wind or sound performances, it is noticeably difficult for
other instruments to take the stage rather than the piano.
This might be related to the idea that since pianists have
a greater number of stage experiences they exhibit lower
anxiety levels.

Another finding of this research is that there is a
negative relationship between students’ “musical self-
confidence” and “musical performance anxiety ” scores,

which is quite an unexpected finding since a general
outlook on the case underlines that a performer with a
higher sense of musical self-esteem should be less
anxious during actual performances.

On the other hand a list of studies posited that “Musical
Performance Anxiety” left such irreversible effects on the
career of musicians that some had to discontinue their
careers. Cirakoglu (2013) attests that on the basis of
international studies conducted so far, it can be argued
that behavioral techniques and cognitive behaviorist
therapy are beneficial and far more effective compared to
similar techniques serving the same purpose.

Yagisan and Arslan (2014) found that the students
receiving musical instrument training have higher
happiness and satisfaction, popularity perceptions, more
positive perceptions in terms of behavior and compliance
and less anxiety compared to the students not receiving
musical instrument training. The result of this study
indicates that receiving musical instrument training is
influential on students in terms of enabling them to have
psychologically positive feelings about themselves. This
result supports the results of study.

Kendrick et al. (1982) in their study revealed the results
of Cognitive Behaviorist Therapy that was conducted
amongst fifty-three virtuosos (pianists) with musical
performance anxiety problems and the virtuosos in the
control group not performing on stage and undergoing
therapy. The results found that no significant difference
existed between the test and control groups. On the other
hand. a five-week monitoring program conducted on the
identical group showed that compared to the control
group, participants in the Cognitive Behaviorist Therapy
group exhibited a significant fall.

Among a range of methods serving the same purpose it
would be a better option to analyze the techniques most
favorable for the personal life, social life and work life of
the individual. Revesz (2001) maintains that the core
problem in music psychology is the recognition of music
as one definition of musical creativity. Another issue is
that this problem is deemed to be a stimulant evoking
musical emotions and expressions. In sum, the
psychology of music is embedded and developed around
“performance” in all domains of music. In that sense it
would be a more logical approach to initially define this
domain prior to evaluating individual-based physical and
psychological problems experienced during the
performance.
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In parallel with the findings obtained and references
from the relevant literature, it can be reasonably
suggested that since lack of self-confidence among
students and prospective teachers in the field of
professional music education is a psychosomatic disorder,
Psychological Counseling and Guidance Departments in
the faculties of education could organize related scientific
conventions and seminars to remedy this problem, which
triggers a negative effect on students driven to the
problem of lower self-esteem in professional and personal
life.

Another alternative suggestion is that in order to
eliminate or alleviate anxiety factors that cause a
negative effect on stage performance several methods
such as biofeedback, meditation and yoga, Alexander
technique, hypnotherapy and music therapy to remedy
musical performance anxiety should be considered (Quot
and Cirakoglu, 2013).
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The research was conducted to determine if the study program of the career of industrial processes
Technological University of Chihuahua, 1 year after that it was certified by CACEI, continues achieving
the established indicators and ISO 9001: 2008, implementing quality tools, monitoring of essential
indicators are determined, flow charts are developed and introduced to strengthen the quality
management system, the website was designed to systematize finally implemented for each
requirement primary control indicator and their respective metric to measure performance and
determined that 17 indicators are being met extensively, five indicators were moderately satisfied and 3
indicators are not met, it has a 12% failure of the primary indicators measured during the study period

2014-2015.

Key words: Accreditation Board of Engineering Education (CACEI), ISO 9001: 2008, tracking.

INTRODUCTION

There are three models of evaluation in higher education,
according to four basic variables: The purpose of the
evaluation, the reference and basis for assessing the
extent of the evaluation and the main models or
procedures in the system. It also describes three basic
models of quality assessment: The American model, the
continental European model and the British model.

The American model basically attempts to improve the

institutional program and provide assurance to the public.
The assessment scope leans towards the achievement of
corporate goals, evaluating entire institutions as
scheduled in education, research and administration are
included. The peer evaluation rarely focuses on degree
and qualification standards.

Around the European continental model, improvement
and quality are defined not only to the public assurance
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but the government. The reference for assessment is
basically the expectations of the association; the
evaluation is primarily the academic program, rather than
administrative services and structures. The main method
used is the external peer review team. The British model
emphasizes the maintenance of standards of
gualifications and the establishment of quality criteria.
The basic procedures are those of the peer evaluation
and use of performance indicators.

These models mentioned above are related to the
models that are used here in Mexico because the
importance of quality is therefore essential to evaluate
and determine the logistics of that measurement (Royero,
n.d.).

One way of evaluating the quality of education is based
on the implementation of indicators by which you can
determine the efficiency of performance of any activity
within the educational process. That is why this research
aims to develop indicators and their respective metric in
order to make the educational process as well as all
support processes that are involved in college education
more efficient. This coupled with the efficient increases if
indicators are evaluated; a certification is estimated in
ISO 9001: 2008 and a certification of CACEI by this
indicator is more efficient. Basic quality tools
implementation is seek with this research in order to
follow up and to create a culture of quality to continuous
improvement in the educational process.

In Mexico in 1994 is founded Consejo de Acreditacion
de la Ensefianza de la Ingenieria (CACEI), by the
National Association of Colleges and Schools of
Engineering agreement. At first it was a civil association
formed in plural form; it is involved with professional
practice and forming of engineers.

In almost 17 years of its foundation CACEI takes an
intense and fruitful activity establishing the methodology
for accreditation processes and implementing various
programs in almost four branches of engineering. To
CACEI the essential indicators (25) are those that
determine the essence of an object or process.
Compliance must ensure compliance of the same for the
existence of a good quality of a program. (CACEI, 2011)

ISO (International Organization for Standardization) is a
worldwide federation of national standards bodies (ISO
member bodies). The adoption of a quality management
system should be a strategic decision of the organization.
This standard promotes the adoption of a process-based
approach when developing, implementing and improving
the effectiveness of a quality management system, to
enhance customer satisfaction by meeting their
requirements.

For the 1SO 9001: 2008, a quality management system
is a set of interrelated and coordinated activity used to
direct, control and improve an organization’s quality
(IMNC, 2008).

Tools of Quality Management provide a means to
implement processes of quality control, monitor these

processes and solve any problems arising from them
(Paul, 2000). Ishikawa diagram is a graphical method that
relates a problem or effect to the factors or causes that
may generate it. The importance of this diagram is that it
is obliged to find the different causes that affect the
problem under analysis and this way, avoids the mistake
of looking for solutions directly without questioning what
the real control causes. Control charts are diagrams
showing the upper and lower limits of the process to be
controlled. A control chart is a schematic presentation of
the data over time. These diagrams are constructed so
that new data can be readily compared with those
obtained from past performance (Barry, 2006).

Statement of the problem

There is a lack of numerical indicators and use of
statistical control tools in monitoring and evaluating the
systematization of CACEI-ISO indicators in the industrial
process studies program at Universidad Tecnologica de
Chihuahua.

Purpose of research

The work aims to establish the minimum criteria of CACEI
using basic tools of quality and time series graphics as a
control measure in the systematization of CACEI-ISO
indicators in order to facilitate monitoring of the study
program of industrial processes.

Research question

Are there internal indicators that measure and control the
primary indicators  established for CACEI-ISO
accreditation?

MATERIALS AND METHODS

This research aimed to create and implement the necessary controls
of the key indicators established by CACEI besides determining
their efficiency. The sample consists of the principal of industrial
process career, a career coordinator, director of finance
administration, director of press, broadcasting and cultural activities,
general counsel, head of school services, 13 full-time teachers in
the morning shift, 19 part-time teachers tutoring in the afternoon
shift and 31 teachers.
The methodology followed is as follows

1. Systematization of the minimum primordial indicators with 1SO
9001: 2008 by creating website, industrial processes webpage.

2. Unify 1SO 9001: 2008 with the guidelines established by CACEI
in SGC.

3. Determining the indicators and the Metric Control of the main
indicators established by CACEI.

4. Method of Measurement of primordial indicators was stipulated.
5. The measurement results of the primordial indicators are
obtained.



Ayala et al. 1299

Universidad Tecnoldgica de Chihuahua

Bienvenidos

Universidad Tecnolbgica de Chihuahua
AY. Montes Americancs 95301 C.F. 31216 Sector 35 Chihuahua Chid. Maxico Tel (614)432-2000

Y s Gy pagiae

Figure 1. Industrial processes website.

Content

Opportunities were analyzed within the operational processes of the
career; to systematize these processes a website was designed.
With this, improvement of procedures improve was realized based
on the guidelines of CACEI and basically taking the indispensable
minimum indicators. Figure 1 shows the industrial processes
website.

The application of 1ISO 9001:2008 was unified with CACEI to
optimize standardization of activities taking place in the process,
meet the guidelines performing activities in the process and these
activities serve to implement the guidelines established by CACEI,
also it serves to avoid duplication of activities to comply with both
guidelines.

Primary indicators and their respective metric used

1. Development plan indicator (annual) = development career plan
document presented by career management. Metric: submission in
the first two months of the year.

2. Academic staff income indicator which is composed of academic
structure indicator = Deliver academic structure according to the
procedure of SGC. The metric is: academic structure authorized no
later than the second week of the third month of the quarter, and
hiring index = new academic staff recruitment procedure. The
procedure starts the first week of the fourth month of each quarter
and ends the third week of the fourth month of each quarter. Their
respective metric is hiring new teachers later than the second week
of the fourth month of each quarter. It is said that this indicator is
met if 90% of new teachers are hired under this scheme.

3. Activity teachers indicator which consists of the implementation
of POCT Index = (RPTC activities / total activities RPTC). * 100%.
The metric is: (80% of full professors meet RPTC 80% of activities
didactic sequences index rating = didactic sequence 90 points
minimum value for each teacher with the authorization ensured.
Metric: 80% of teachers have the authorization of the didactic
sequence and the failure rate = students failed by quarter /
semester students enrolled by quarter. Corresponding metric is: 5%
or less failure rate each quarter.

4. Teachers’ evaluation indicator will be measured by the evaluation
index applied to teacher and tutor = Survey SGC. Surveys are done

by the students of each subject per quarter. It is metric: 80% of
teachers who teach in the career of industrial processes have an
acceptable minimum average 3.5 in any subject taught, as well as
the tutor.

5. Integration of academic staff indicator which is composed of
teachers’ index with knowledge related to the career= Number of
teachers with related engineering to the career / total of teachers in
the career. Metric: At least 70% of the teachers must meet. The
Index teachers humanists degree or specialty areas = the number
of teachers with bachelor's degree or specialty in humanistic / total
area teachers who are in the career. Metric: At least 30% of the
teachers must meet. And the index of teachers who are at least 2
years industry experience = number of teachers who are at least 2
years experience in the industry / total teachers who are in the
career. Metric: At least 30% of teachers must meet. Metrics are:
70% of teachers must meet the requirements of having a related
engineering to industrial processes career, 30% of teachers should
be a bachelor's or master's degree in humanistic areas and 30% of
teachers should have at least two years of professional experience.
6. Regulations indicator. Students index regulations students= the
group receives information about the academic regulations in the
second week of classes of the semester. Metric: 90% of tutors
provide information to their students about regulations.

7. Objectives and structure of the study program indicator. Index =
AST Procedure (every 4 years) first month of year make the AST.
Academy meetings index = 2 at least per quarter. Metric: Modify
curricula 1 time every 4 years.

8. Graduate profile indicator. When the students make their stay in
the productive sector at the end of their studies, control indicator
will be the final evaluation of the technical advisor of the company.
It is the employer who is in charge of the student when he makes its
stay. It is measured when the students are in the industrial sector
and the metric is that students have a minimum qualification in stay
of 85% in each of the areas evaluated. Graduate profile Index =
Number of students who are in excellent or well conditions in the
survey of corporate counsel in the SGC / total number of students
tested in the SGC profile. Metric: The student must have 90%
overall average on what is evaluated.

9. Extension study program indicator is integrated total hours Index
devoted to basic science = total hours devoted to basic science /
total hours of curricula. Metric: 30% of hours should be devoted to
basic sciences. Index of total hours devoted to engineering
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sciences = total hours devoted to engineering sciences / total hours
of the curricula. Metric: 35% of hours devoted to engineering
sciences. Index of total hours spent on the application engineering
= total hours devoted to engineering sciences / total hours of the
curricula. Metric: 15% of hours devoted to engineering sciences.
Index of total hours spent on social sciences and humanities
Total = hours devoted to social sciences and humanities / total
hours of the curricula. Metric: 12% of hours devoted to engineering
sciences. Index of total hours spent on other courses = total hours
spent on other courses / total hours of the curricula. Metric: 8% of
hours devoted to engineering sciences. Which must meet the
requirements established by CACEI which are: 800 h in basic
sciences, 900 h in engineering sciences, applied engineering 400 h,
300 h of social sciences and humanities and 200 h in other
courses. Responsible for following up this indicator is the career
director.
10. Study program content indicator. The table of contents of the
curriculum = number of programs was established: the aim,
learning activities, literature, props, activities / total number of
programs that have established the career. Metric: 100% of
programs.
11. Study program review indicator. The study program revised
index = study program is reviewed every 4 years by the CGUT
career and directors. Metric: At least there is a review of the study
program every four years.
12. Degree indicator. Degree index = (graduate students in that
period / enrolled students that period) * 100 Metric = 80% of
graduates during the period.
13. Indicator of alternative methodologies in the teaching process:
this indicator is reached with sequences teaching index = Teaching
sequence 90 points minimum value for each teacher with
authorization. Metric ensures that 80% of teachers have the
authorization of the teaching sequence.
14. Computational tools indicator. The index used is the laboratory
use = (current hours used during the quarter / Total hours
scheduled during the quarter) * 100. Metric: 80% use the computer
lab.
15. Classrooms indicator. The number of classrooms indicator =
Number of students reentry + number of students per semester
admission of industrial process career / Constant of 35 students per
classroom. Metric: have 100% of classrooms for the number of
students per semester.
16. Laboratories minimum index of using heavy laboratories =
(current hours used during the quarter / Total hours scheduled
during the quarter) * 100. Metric: Use 80% of the integral center of
the process.
17. Features laboratories indicator. The metric is the existence of a
document certifying what should or should not be any changes to
the laboratories in the development plan. Index on characteristics of
laboratories = Compliance process for making the curriculum of the
career of industrial processes. Metric: 100% compliance.
18. Bibliographic index = (related books to industrial process career
/ total books in library) * 100. Metric: Get 20% of all library books
related to the career of industrial processes.
19. Research features and / or technological development indicator.
Research index and / or technological development = (research and
/ or technological development completed during the year / total
research agreements and / or technological development) * 100.
Metric: Comply with 50%.
20. Computer equipment indicator. The control indicator consists on
measuring how many computer equipment corresponding to the
assigned students in industrial processes. Index of number of
students per machine = number of students enrolled each quarter /
number of computers that are available to students in the career of
industrial processes. Metric: Maximum 10 students per computer.
21. Vinculation indicator. Visits and / or conferences index =
number of visits and / or conferences during the quarter / number of
planned groups during the semester attending visits and/or

conference. Metric: 80% of groups who planned visit attend at least
one visit and / or conference per quarter.

22. Financial planning indicator. Purchases efficiency index =
(orders served on time / orders requested during the quarter) * 100.
Metric: Comply with 80% on purchases during the quarter.

23. Terminal efficiency indicator. Terminal efficiency index =
(graduated students during the quarter / students registered during
the semester) * 100. Metric: Reach 70% terminal efficiency.

24. Degree efficiency. Titling efficiency index = (degree during the
guarter / income students during the quarter) * 100. Metric: Get
80% of graduated students.

25. Graduates monitoring indicator. monitoring index = number of
graduated students who are being monitoring six months after
graduating / total number of students by year. Metric must be
monitored 80% of students each year.

Then the measurement in the period 2014-2015 was performed for
each of the key indicators in the educational program in which the
following results were obtained.

For example in the 4th indicator on evaluation of teachers, Figure
2 shows the control chart of students’ performance in the industrial
processes in 2014; teachers had less than 3.5 points, so that
98.18% of the teachers were evaluated above 3.5 on average per
field. With respect to the teachers’ evaluation, index it is satisfied.

Another example is graduated profile indicator where students at
the end of their studies go to the industrial sector to realize their
stay, for four months. The performance in several areas was
analyzed in this indicator as shown in Table 1. This shows that this
indicator in 2015 is also reached.

RESULTS

40% of the primary indicators index and their respective
metric are determined; besides the statistical methodology
was established to provide control and monitoring of all
primary indicators that operate in the career of industrial
processes. Added to this effect is given to the general
objective of the research by implementing indicators and
metrics on the career of industrial processes such that it
is determined that 17 primary indicators established
CACEIl are being met under the metric previously
established. Similarly, 8 of the primary indicators are not
widely met; for that reason you have a 68% compliance
with the primary criteria in the form of widely and 5
indicators of 8 that are not met are widely displayed
corresponding to 20%; the remaining primary indicators
corresponding to 3 did not correspond to 12% time.

It is important to point out that the 3 primary indicators
are not met: study program extension, contents and
review.

These three indicators are fundamental to the
educational program because they are the basis of the
study of the program; the causes of failure were analyzed
resulting in the following: The educational model of the
UTs was designed to train college coaches. As time
change, this approach and have had much acceptance in
society; so it is not fulfilled these three indicators because
in 2014 the change of plans and programs of study was
not made.

There was a one-year delay since the whole model of
UT was analyzed in depth. They changed all programs of
study for the contents thereof are designed for
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Figure 2. Control chart of teachers’ evaluation indicator.

Table 1. Descriptive statistics indicator of graduate profile.

ASESOR EMPRESARIAL Enero-Abril Mayo-Agosto
Nivel de Conocimiento 96% 97%
Capacidad de Innovacion 96% 98%
Se Apega a la Normatividad 96% 100%
Cuenta con Valores 96% 100%
Nivel de Ingles 69.00% 83%
Promedio: 90.6% 95.6%
REFERENCES

engineering, as such existing programs suffer a
substantial change in all its programs.

DISCUSSION

The verification of compliance with each of the key
indicators was carried out through internal audits that
establish Technological University in its program yearly.
Quantifying each of the key indicators is evidence of
compliance.

It is very important to create a culture of using the basic
tools of quality control in order to analyze opportunities
for improvement, monitoring trends and be able to
prevent possible system failures.
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According to the National Disabled People Data Base within Ministry of Family and Social Policies
(Ozveri), there are 1.559.222 disabled people in Turkey. If this rate would be linked to the families of the
disabled people, the number of people who spend time with disabled individuals would increase to 10
million. This number corresponds to 12.5% of the country’s population. This requires sensitiveness
from each individual because everyone is either a disabled person, related to a disabled person or a
potential disabled person. In this case, the importance of information related to disabled people,
acquired by the students in the highest institutions of the education system increases due to the fact
that they are future teachers and potential managers. This research was conducted in Abant Izzet
Baysal University, School of Physical Education and Sport in order to analyze and understand the
effects of disability training on the students. Designed as an activity research, this study took 36 h for
12 weeks. The research was conducted with 15 voluntary students who took Physical Education and
Sport for Disabled People and Sport for Disabled People classes. The data were gathered through focus
group discussion and field notes. In the analysis of the data, both descriptive and content analyses
were used. All of the operations were done by NVIVO 10 qualitative analysis program. Results showed
that the students reached almost all phases of the cognitive domain outcomes by acquiring a level of
information more advanced than the level they had at the beginning. Furthermore, especially the
outcomes at the affective domain revealed that the students became more equipped in this respect.

Key words: Disabled people, action research, education, outcome.

INTRODUCTION

The right to live is a basic human right and being healthy
is a prior condition. Health is not only the absence of
illness and disability, but also being physically, mentally
and socially well (Arslan et al., 2014). However, some
individuals may be disabled and lose health due to
prenatal, natalor and post-natal causes.

Many different paths can lead to an understanding of
disabilities and their effect on individuals, their loved
ones, and their communities. Definitions often put into
place a language system that describes individuals and
their generalized characteristics. Definitions can also
explain how individuals are treated. Definitions, in their
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existence, might even contribute to how people react to
others who are different in appearance, learning style or
behavior. Often different disciplines offer different
definitions of disabilities; in other words, nothing is
absolute when studying the human condition. For
example, some definitions include analyses of group of
individuals’ common characteristics. Other definitions
take a more sociological view and discuss how
differences are socially constructed and as much a part
of social system as is the individual (Smith, 1998).
Disability: any restriction or lack of ability (resulting from
impairment) to perform an activity in the manner or within
the range considered normal for a human being (WHO,
1980). There are certain roles that an individual should
play during his/her lifetime depending on various factors.
Unless the individual fulfills these roles due to inability,
this inability transforms into an obstacle. An obstacle also
includes the adaptation of the individual to the
environment. This is because an individual experiences
difficulties in adapting to social life due to his/her disability
(Aral and Gursoy, 2011).Human is a social being. Within
cultural conditions, social relations affect the form of
society, culture and individual. An individual tries to adapt
to his/her environment throughout his/her life. Adaptation
starts from birth and is a life-long progress (ilhan, 2008).
One of the emotions that pull up a person’s vital
motivation is the feeling of “being useful” and the results
of this feeling. In cases when disability causes reduction
in abilities in different levels or continues as an ongoing
illness, the person passes from the state of having a
medical problem to having the beginning of a
psychological problem, and the expectation related to the
willingness for “the feeling of being useful” can become
more intense. This transfer expresses a change of which
solution should be found in society. The health level of
disability is taking the obstacle and disability as personal
problems and configuring the solution individually. But,
social environment, physical structure, beliefs, opinions,
sensitiveness, levels of understanding and levels of
perceiving, composed by the people who are in
interaction in different levels in social domain are
influential and the solutions may not be always in the
desired level, time and footing (Colak and Cetin, 2014).
Poverty is common among disabled people because
their education level is very low, they have limited
opportunities for getting a profession and only a minor
number of them are working. For this reason, their social
and economic conditions can be defined generally as
“social disaster.” Attending social life is a difficult process
for the disabled people and generally it is known that they
are exposed to social exclusion. Social exclusion and
discrimination in every field of social life have negative
effects over the means of getting education, profession
and income by disabled people. They face inequality in
education and job opportunities and thus they cannot
reach influential decision making bodies for the social life
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and cannot have enough influence over the decisions
that affect them (Mamatoglu, 2015).

Disabled people experience social exclusion multi
dimensionally, and although practices for social inclusion
are increasing, there is still a long way to go before we
obtain permanent solutions (Kékten and Erdogan, 2014).
Disability is a social exclusion factor. For disabled people,
being precluded from social relations, cultural and social
activities, having access to basic services, close
environment and economic field is seen as a secondary
obstacle. In societies where different groups live at peace
with each other, solidarity and cooperation grow stronger.
Supporting disabled people when their individual abilities
remain incapable increase their success level; developing
and applying comprehensive social inclusion policies,
which will remove the elements that force them to live
distant from social life, will cling them to life (Gen¢ and
Cat, 2013).

When thought, belief and emotions about disabled
people indicate that they are perceived as humans first
and then as humans with different needs, it shows that
the attitudes are positive. On the other hand, when
thought, belief and emotions about disabled people
indicate that they are seen with their incapability and then
as humans, it shows the attitudes towards disabled
people are negative (Ozyiirek, 2006).

The idea that the attitude of society towards disabled
people plays an important role in the development of
services, quantitatively and qualitatively, for disabled
individuals in their acceptance and inclusion within the
society is advocated. It is also seen that the attitudes of
disabled people’s close relations are emphasized in our
country and abroad (Diken and Sucuoglu, 1999).

As disabled psychotherapist Rhoda Olkin (1999) stated
disabled people (all of the minority groups) faced
“prejudice, discrimination and stigma” everywhere. There
are not many people either among political and social
power holders or in media and art fields to represent
disabled people who have limited opportunity to access
economic sources and who are traditionally underrated
by “non-disabled” majority. However, World Health
Organization approaches the concept of disability as
“Participation in Activity”, and suggests focusing on what
disabled individuals can do more than what they cannot
do. In short, disabled people, who are also weak in terms
of social status, are deprived of all of the important
opportunities. For this reason, this feeling of “social’
exclusion existing despite all of the legal regulations and
legislations, causes violations of social rights of disabled
people and prevent them from being acknowledged as
equal individuals. “International Covenant Related to the
Rights of Disabled People” and “United Nations
International Covenant on Economic, Social and Cultural
Rights”, to which Turkey is a party, clearly expresses
taking all kinds of necessary measures for preventing the
violations of the rights of disabled people. However,
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despite this, disabled people are perceived as not
“normal” people, but instead “handicapped” and “deficient”
individuals who damage social status of the family they
belong to (Sachs, 2003).

In parallel with the development of the concept and
awareness of citizenship, it should be emphasized that
disabled people have the same social, economic and
political rights with the rest of the citizens in the society
under the concept of citizenship. This understanding is
fundamental for disabled people to maintain free and
honorable life (Burcu, 2007).

METHODOLOGY
Research model

This research was an activity research based on qualitative
research approach. The aim behind using activity research with
qualitative methods was the lack of flexible structure and
generalizing goal in qualitative research (Yildirrm and Simsek,
2013). The research was planned as an activity research with
emancipating/enhancing/critical science made approach. With this
approach the participant students would provide new information,
ability and experience about disabled people, and develop a critical
point of view against current practice. In this approach the
participants can look critically to the practice they live within and
can state informed explanations to the problems they face.
Moreover, activity researches are used frequently in education. In
this respect, conducting this research within the scope of “Physical
Education and Sport for Disabled People” and “Sport for Disabled
People” classes was compatible with the design of activity research.
Elliot (1991) stated that activity researches greatly contributed to
the development of practices in the field of education through
research by bringing together program development and evaluation,
research and thinking (cited by Yildirim and Simsek, 2013).

The purpose of the research

It requires a transformation for the society to acquire this
understanding, and sensitiveness towards disabled people.
Education is an important tool for this transformation. This reveals
the need of educating individuals in the society about disabled
people and disability. In this case, the importance of information
related to disabled people, acquired by the students in the highest
institutions of the education system increases due to the fact that
they are future teachers and manager candidates. Several
departments on university level train professionals to provide
service to disabled people. One of these departments is School of
Physical Education and Sport. It is a legal obligation to train
students especially in the field of teaching physical education about
disabled people. Besides that, there are several obligatory and
elective classes about disabled people in the programs in different
departments of these schools. The aim of this research is to
analyze and understand the differences created by disability
training in Abant Izzet Baysal University School of Physical
Education and Sport over the students.

Participants

This research was conducted with 15 students taking “Physical

Education and Sport for Disabled People” and “Sport for Disabled
People” classes in the fall semester of 2014-2015 academic year.
In the determination of students, easily accessible case sampling
within purposeful sampling methods was used in accordance with
the nature of qualitative research. Easy case sampling gives speed
and practicality to the researcher. In this respect, the researcher
conducted the research with volunteer participant students. 47% of
the participants were physical education and sport students and
53% were sport management students. 33% of them were females
and 67% were male students.

Collecting data

The method of collecting data in the research was “focus group
discussion”. This discussion approach was chosen because it
allowed the researcher freedom both to obtain detailed information
about the questions and to ask further questions, by remaining
faithful to the issues and questions which had been prepared earlier
(Yildirrm and Simsek, 2011). Moreover, the researcher, as the
instructor of the course, undertook the role of “participant observer”
and took notes about researcher observations. Four separate focus
group discussions were carried out during the activity (application)
process, which took 12 weeks; two at the beginning of the process
and two at the end. Pre-application focus group discussions were
carried out separately with the students at physical education and
sport department and sport management department. Information
about the number of participants in focus group discussion and
duration of discussions are given in Table 1.

The number of questions is limited in accordance with the nature
of application in focus group discussions. These questions focused
on information and perception related to disabled people pre-
application, and information, ability and experiences related to
disabled people outcome post-application.

Data were recorded via tape recorder after obtaining permission
from participants. As Creswell suggested (Creswell, 2009)
researcher took short notes besides tape recorder.

Activity (Application) plan

Activity research is process-driven. The process is studied within its
own environment and data related to the focused problem are
collected. In this process, understanding the problem, applying
solution choices and evaluating the results are within activity
research process (Yildirrm and Simsek, 2013).

Context and procedures of the study

This research was carried out for 12 weeks in the scope of
“Physical Education and Sport for Disabled People” and “Sport for
Disabled People” classes. Physical Education and Sport for
Disabled People class is obligatory in the Department of Physical
Education Teaching in the School of Physical Education and Sport
(PES) at Abant lzzet Baysal University (AIBU); and Sport for
Disabled People class is obligatory in the Department of Sport
Management. The classes are given at the VIl semester in the
Department of Physical Education and at the V semester in the
Department of Sport Management. It is a 36-h class in both
departments. Within this process theoretical section of the class is
given by the instructor and the practice section is carried out by the
students under the guidance of the instructor. In the end of the
process, the expectation is to provide students, who will be
teachers or managers, with the opportunity to work with disabled
individuals without difficulty when they need to, and at the same



Table 1. Number of participants and duration of discussion.
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Pre-application

Post-application

Focus Group (PES)

Focus Group (SMS)

Focus Group (PES) Focus Group (SMS)

Number of participants 7
Duration of discussion 30 mn

8

22 mn

7 8
33 mn 35 mn

Table 2. Activity (Application) plan.

Week Application phases Application details

Definition of handicapped - disabled, reasons for
1. Week disability, prevention, meaning and importance of Presentation prepared by the Instructor

physical education and sport for disabled people

Opportunities of education and employment for .
2. Week disabled people, classification in disabled people Presentation prepared by the Instructor
3. Week Mentally challenged Presentation prepared by the Instructor
4. Week Visually Impaired Presentation prepared by the Instructor
5. Week Speech handicapped and hearing impaired Presentation prepared by the Instructor
6. Week Orthopedically handicapped Presentation prepared by the Instructor
7. Week Other handicapped groups (Posture Disorders) Presentation prepared by the Instructor
8. Week cher handlcap_ped groups (emotional and behavioral Presentation prepared by the Instructor

disorders, learning disability)
9. Week Sp_ort organlz_atlons for disabled people (IPC and Presentation prepared by the Instructor

Private Olympics)
10. Week Hydrotherapy- Hippotherapy Presentation prepared by the Instructor

. - Physical activities, branches of sport and applications

11. Week Working with disabled groups in different disability groups (prepared by the students)
12. Week Working with disabled groups Physical activities, branches of sport and applications

in different disability groups (prepared by the students)

time positive attitude and behavior towards the disabled people.

The researcher prepared the syllabus, informed the students who
took the class about the research and designated the ones who
volunteered to participate at the research before the activity.
Following this phase, first focus discussion was carried out with the
students who would participate at the research. All the details
related to activity (application) phase following the phase before the
activities are given in Table 2. This application was carried out in
the same manner with the students in both departments. After the
activity, the researcher evaluated the results of the application
presented by focus group discussions.

Data analysis

Descriptive analysis and content analysis were used in the research.
In descriptive analysis, the data obtained via tape recorder was
processed by the researcher expertized in qualitative research, and
transferred into electronic environment. Moreover, the findings were
checked for consistency with short notes kept by the researcher. In
this phase participant students in the department of physical
education teaching were coded as (PES9, PES10...), and students
in the department of sport management as (SMS1, SMS2...). In
content analysis of data, primarily the data obtained at focus
discussion was transformed into prose in computer environment.
Then this data were transferred into NVIVO 10 program. After this

phase, all of the operations were carried out with NVIVO 10
gualitative analysis program. In recent years, computer programs
like NVIVO have been used frequently in qualitative researches.
NVIVO makes it easy to classify and code data and sources
systematically, reach themes, and present the results as a model.

All of the operations during the process of analyzing data were
carried out by two experts, who were experienced in researcher
and qualitative analysis, independent from each other. The
statements matching up with each other in coding were classified in
a theme. The study was supported with quotations from participants’
observations.

Validity and reliability

Lincoln and Guba (1985) suggested the usage of concepts like
persuasiveness, transmissibility, consistency and approvability in
order to secure validity and reliability (cited by: Yildirim and Simsek,
2013).

Persuasiveness (inner validity) was ensured through methods
like long term interaction, diversifications and gathering profundity
oriented data, expert analysis and approval of the participant. The
researcher had been directing the physical education and sport
class for disabled people for ten years, had attended various
seminars about disabled people, taught educational games for
disabled people towards youth leaders within the ministry of sport,
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Table 3. Thought about disabled people.

Theme Statements

Participants

Empathy (f=6)
Lack of empathy (f=3)

Life experience (f=4)

Pity (f=3)

... You think how hard life is for the disabled people outside.
... I think we cannot understand this kind of situations unless it happens to us.

| cannot seat at nights. That is why | can understand them better. | have
night blindness. It depresses me and | cannot stay in dark environments alone.

... | am moved to tears immediately when | see one of them.

PES9
SMS1

SMS2
PES12

Table 4. Knowledge.

Theme Statements

Participants

I know about employment and that they can be officers at state

Employment rights (f=5)

Education form (f=2)

institutions”, “I know that a workplace with a specific humber of employees
has to employ disabled people.

... There was an inlusive student in the school where | did my internship. She
was somehow distant during class. We tried to include her.

PES12

PES9

and was a member of the board of education in federation of
visually handicapped people. These factors were influential in
enabling the researcher to understand the situations caused by
subjective perceptions on data sources by strengthening long term
interaction with the field. Moreover, besides focus group
discussions, field notes, which the researcher had kept during the
activity as a participant observer, provided data diversity in
obtaining data and increased reliability of the study (Tobin and
Begley, 2004; Briller et al., 2008; Bekhet and Zauszniewski, 2012).

When it comes to about persuasiveness, finally an expert's
support was received for qualitative data during the research.
Among purposeful sampling methods, easily accessible case
sampling was used in the research in order to strengthen
transmissibility (external validity) feature, adopted instead of
generalizing in qualitative data (Yildirrm and Simsek, 2013).

For the consistency of research (inner reliability), data were
analyzed and themes were created by the researcher and two field
experts. “Unanimity” and “dissensus” statements were defined for
codes and themes determined by the researcher and field expert.
Reliability formula of Miles and Huberman (1994) was used for the
reliability calculation of the research.

Conciliation Percentage % =[Na (Unanimity)/ Na (Unanimity) + Nd
(dissensus)] x 100

Unanimity for total statements was determined as 29 code, and
dissensus was 10 code According to Miles and Huberman (1994)’s
formula, reliability of the research was 74%. If reliability calculations
are over 70%, the rate is valid for the reliability of the research
(Miles and Huberman, 1994).

For the approvability of the research (external reliability), the
researcher preserved all of the data collection tools, raw data,
coding during analysis phase for the purpose of re-analysis when
needed.

FINDINGS

Findings are presented in two chapters; before the
application and after 12-week activity in accordance with
the scope of research. In the tables repetition in answers

of students are shown with the respective numbers (e.g.
f=5). In this way, it was much easier to classify the
opinion codes in numbers.

Finding about pre — activity

In pre-activity phase of the research, the participants
were asked; “what are your thoughts about disabled
people?”, “what do you think about the opinions in the
society about the disabled people?”, and “what are your
expectations from this class?” The findings at the end of
the analysis of collected data are presented under the
chapters of thoughts about the disabled people,
knowledge, society’s opinion and expectations from the
class.

All of the themes and codes revealed at the end of the
data analysis are as shown in Tables 3, 4, 5 and 6.

Findings about post-activity

During post-activity, students were asked “How much of
your expectations was fulfilled at the end of 12-week
training?”, “what do you think you know about disabled
people now?” and “what do you think you have earned at
the end of this training?” Findings revealed as a result of
the analysis of collected data were presented as
cognitive, affective and psychomotor outcomes. All of the
themes and codes revealed at the end of data analysis
are as shown in Tables 7, 8, and 9.

DISCUSSION

Thoughts about disabled people revealed in the first part



Table 5. Perspective of society.
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Theme Statements Participants
Lack of I do not think | have information about disabled people. | am a university student but |
. _ have not yet got education on it. None of the education division has offered such SMS8
education (f=12) . 8
information.
Disrespect (f=8) ... for example there. are roads for disabled people on sidewalks but | read that they park SMS2
cars on those roads in a newspaper.
Undervalue (f=6) ... I do not know much about it but | think we do not value as much as the people abroad. = PES11
... | think appropriate conditions to benefit the disabled people are created in our country.
Inequality (f=5) | think they are not equal neither in terms of roads nor in terms of finding a job, they are SMS1
not given equal rights.
Awareness (f=3) WQ know as much as we learn through experience. We learn when we encounter a SMS1
situation.
Mistreatment ... Now, including rehabilitation centers, it is about material gain. They just seem caring. |
X . . e SMS7
(f=2) watched a swimmer coach beat a swimmer with Down syndrome again in the news.
Excluding (f=1) ... First of all we exclude disable people directly or indirectly. Because they are excluded, SMS6
they cannot do a lot.
... I am not sure if it is my deficiency or transferred to me from my parents but | am
Prejudice(f=1) prejudiced. | say ‘Disabled? How is he/she going to do it?’ | think disabled people are SMS5
disadvantaged.
...There was an orthopedically disabled girl in the school where | did my internship. She
Acceptance (f=1) was an inclusive student. The students in the class accepted her nicely. With the society’s PES12

acceptance, the girl became more self-confident.

Table 6. Expectations from class.

Theme Statements

Participants

... | expect this class to create awareness in terms of the things that |

Gaining awareness (f=8)

Behavioral instructions (f=4)

Working with disabled people (f=3)

cannot see or | cannot think. | expect that it will earn me the ability to SMS1
think about disabled people .

... I want to learn what | can make them do when | face them. PES15
... I wish theoretical education were given before and we could practice

T . h SMS6
in this field when we are at universtiy.

... | think classes will be intense. | think we will think about disabled PES11

Getting information (f=1)

people and acquire information.

of the research, society’s perception and lack of
information about the field seem to be consistent with
unawareness, level of information and lack of education.
Thomson (1997) defined disabled people as “inferior
unlucky individuals” in the society. This opinion arose
from the negative perception that evoked dominant ideas,
widespread and fear about disabled people who were
seen as worthless, suspected and disregarded people,
whose social identities were labeled with prejudice (cited
by: Aslan and Seker, 2011). Disability can be seen as an
inferiority,  personal  misfortune, abnormal and
extraordinary (Sachs, 2003).

The results of the researches conducted separately by
Prime Ministry Department of the Administration of the
Disabled (1997) and Burcu (2010) showed that the
perception in Turkey about disabled people is not very

different than the perception defined by Thomson (1997)
(cited by: Arslan and others, 2014). Cognitive outcomes
in the end of research match with the studies in this field.

Through informing, individuals communicate easier with
the disabled people and generalize their information and
experiences about one disability group for other groups
(Campbell et al., 2003). Cameron and Rutland (2006)
reached a conclusion that a program based on
communicating with disabled people, applied at primary
school students, decreased prejudices towards disabled
people.

Pruett et al. (2008) also reached the conclusion that the
attitudes of elderly participants changed positively.
Campbell, Gilmore and Cuskelly (2003) informed
candidates of teachers, before they started working as
teachers, about children with Down syndrome. After the
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Table 7. Cognitive outcomes.

Theme

Statements

Participants

Comprehension (f=18)

Awareness (f=11)

Change in point of view
(f=6)

Gaining information (f=6)

Problem solving (f=4)
Questioning (f=2)

Understanding

professional liability (f=1)
Searching job opportunities
(f=1)

... [ thought there were some sports that they could not do. | saw they could.

... | realized the importance of this class. | acquired a completely different
awareness. | saw the difference in points of view about disabled people
between the ones whose awareness had changed after the class and the
ones who did not take the class.

... | generally felt pity about them. My perception has changed. Now | see
them as individuals.

... There was a scientific contribution of the class. | learned about different
illnesses. | learned about birth. | learned that there are several opportunities
for disabled people. | know the roads specified for them.

... I learned how I needed to face and behave if | have a disabled child.

... I learned that there weren’t any space for disabled people, and now we
can ask the reasons for the lack of space.

... We learned that as physical education teacher we could understand best. |
realized that we needed to care.

... | also started searching about what | can do and what | need to do. | think
there are job opportunities for me about my field.

PES10

PES12

PES15

PES14

PES9
SMS8

PES11

SMS7

Table 8. Affective outcomes.

Theme Statements Participants
Being sensitive (f=17) ... We became more tender and sensitive. But it is not pity, let’s say SMS6
awareness.
Desire to teach disabled ... /I applied for a summer job about autistic people after this class. | will
_ ; . PES12
people (f=6) spend the summer by working with them.
Awareness (f=5) . | now pay more attention to disabled people in the news and SMS6
newspapers.
Empathy (f=3) ... We can be disabled any time. SMS8
Communicating with disabled " My friend has a disabled sibling. He/she cannot move and has
cople (=3) 9 difficulty in talking. | did not want to talk to him/her a lot in the past. Itis PES11
peopie (1= too difficult to understand his/ her speech. Now | want to talk more.
... It would be too difficult for me to be a coach of a disabled person 14
3 . _ weeks ago. My knowledge about coaching would not be enough. But
Self-confidence (f=3) nor it has changed. The most important thing | have now is self- PES10
confidence
Being respectful (f=2) ... I am now more respectful to their spaces. PES13
Desire for self-development ... I am thinking to get certificates related to this issue. | want to learn SMS5
(f=2) more. | research more.
... | used to say, when | look at disabled people, that guy couldn’t
Moving away from prejudices achieve that. | had that prejudice. This prejudice was broken down after PES9
(f=2) | watched the characters did and achieved in the movies about disabled
people.
When communicating with speech handicapped individuals or
Enjoyment (=1) stutterers, you dictated that we needed to wait for them to finish and be SMS5

patient. It happened to me, | waited for him/her to finish speaking, tried
to listen and | enjoyed it.

experiment, it was observed that the attitudes of teachers
who took this training change positively towards children
with down syndrome and disabled people in general, and

disabled people decreased.

the discomfort they felt while communicating with

It is revealed that visual data given in Examination of



Table 9. Psychomotor Outcomes.
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Theme Statements

Participants

... There are ramps for disabled people at the entrance of stores, malls. |

Acting in (f=3)

had been obsessed since childhood with walking over those ramps. Since

PES10

this class | have never done that. | do not use them anymore.

Attending activities (f=1)

... We attended activities related to disabled people, to see what is done.

SMS3

Physical Education Teacher Candidates’ Attitudes
towards Individuals with Physical Disability by Visual
Information by Fethi (2015) did not influence the
behaviors of teacher candidates towards disabled people,
an outcome acquired in contrast with this study.

It is understood that especially affective outcomes
increased in post-activity when compared with pre-
activity. The research showed that education-oriented
applications about disabled people could create change
in affective field, one of the behavioral fields. Because the
students decreased their prejudices relatively to pre-
activity, they became more sensitive and more efficient in
communicating with disabled people, and enjoyed it.

Becket (2009) emphasized that education was an
important factor in changing behavioral attitude towards
disabled people in UK in her study Challenging disabling
attitudes, building an inclusive society’: considering the
role of education in encouraging non-disabled children to
develop positive attitudes towards disabled people. Healy
et al. (2016) reached the conclusion that education and
experience had essential influence in preparing physical
education teachers for future encounters with the autistic
children in their study.

Kargin and Baydik (2002) realized that inclusive
education was effective in attitude change in their study
which analyzed students’ attitude towards hearing-
impaired students, and suggested strengthening
communication system with disabled individuals in
educational environment. When other studies related to
attitudes and values towards disabled people in society
are considered, similarities are revealed with the results
of this study.

In the study of Aktas and Kuigukler (2002), which
analyzed social acceptance levels of primary school
students towards their physically disabled peers, it was
observed that an attitude changing program with
cognitive and affective base was influential in developing
primary school students’ social acceptance levels
towards their physically disabled peers. For example,
Graf et al. (2007) reached the conclusion that in the
families where a member was disabled, although the
attitude of families was positive towards disabled
individuals, they saw those individuals as in need of
family care.

Other conclusions of the research were that the families
wanted to spend time with disabled people, disabled

members were not ashamed of their families, the feeling
of discomfort was low in the company of disabled people,
it was necessary to be nice towards disabled people and
to excuse them for uncontrolled behaviors, but on the
other hand that the belief in a better future and success
for disabled people was limited.

In a research of Wolman et al. (2004), which analyzed
the attitudes of faculty members towards disabled people,
it was found that American faculty members were more
positive towards disabled people, and their opinions
about the professional development of visually and
hearing impaired people were more affirmative when
compared with the opinions of Mexican colleagues.

Diken (2006)’s study on Turkish mothers revealed that
some of the Turkish mothers with mentally disabled
children believed that the disability was temporary, and
that almost half of them believed disability was fate and a
decision of God due to their belief. Laat et al. (2013)
reached the conclusion that age, self-respect, gender,
religion and familiarity with disabled people had essential
influence on behaviors towards disabled people in their
study conducted on German students.

The results of the study showed the desire to transfer
the acquired information to life. These behaviors
outcomed through education created a desire in the
participants to put them in practice. These opinions were
gathered under psychomotor outcomes at the end of the
study. In this respect, the importance of education in
behaviors was revealed.

To sum up, this research aimed to reveal the change
created by an application for students about disabled
people, in universities as they were taken as the highest
level of education in our country, and in this respect to
emphasize the importance of education for individuals by
handling the lack of education about disabled people as
the starting point.

The results of the research showed that the students
reached the outcomes in almost all phases of cognitive
field by reaching a further level of information level after
the activity, relative to their level at the beginning.
Moreover, especially the outcomes in affective field
revealed that the students became more equipped. The
results showed that trainings towards disabled people are
beneficial in terms of outcomes and should be taken in
earlier ages. This situation might be influential in removing
negative opinions of societies towards disabled people.
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SUGGESTIONS

Since this research is a qualitative study, its results
cannot be generalized. For this reason, repeating this
study, which was conducted with the students of School
of Physical Education and Sport and on university level,
with participants in different age and groups might be
more influential in seeing the influence of training
applications towards disabled people.
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In this qualitative research, we studied difficulties that undergraduate students face while learning the
concept of inner product space. Participants were 35 first-year mathematics students from Yildiz
Technical University in the 2011 and 2012 academic years. We asked participants to solve 5 inner
product space questions. Data were jointly analyzed by researchers. After evaluating the results, we
grouped students’ answers into “right,” “wrong,” or “blank.” The foremost difficulty that the students
encountered while studying inner product spaces is that they could not understand the concept
thoroughly and they did not know how to choose the elements of inner product spaces. Additionally, it
was seen that because the students simply memorized the concepts instead of learning and
understanding them they made conceptual and procedural errors.

Key words: Inner product space, conception learning, mathematics education.

INTRODUCTION

The purpose of mathematics education is to ensure that
all students develop the highest level of learning ability by
advancing their analytic thinking. Nevertheless, a majority
of students experience difficulty in mathematics, and,
consequently, this affects their success in other areas.
Students often find mathematics difficult because they
have trouble learning abstract concepts. However, such
difficulties can be eliminated or reduced by concretizing
these abstract concepts and using appropriate examples
during education.

Even though as a whole, mathematics courses are
perceived to be difficult, this does not apply to all
mathematical topics and concepts. Further, the difficulty
level of all mathematic concepts is not the same. Indeed,

students consider some topics relatively more difficult
than others. Research studies identifying topics that
students find “easy” or generally “difficult” have been
considered significant in steering education and guiding
planners and teachers (Girbiz et al., 2011).

To make a definition or concept consistent in
mathematics, one must understand it by learning its
features through its own mathematical terms rather than
through memorization while actually as being unaware of
its content (Dilber et al., 2000). Permanent and functional
learning in mathematics is possible only by balancing
operational and conceptual knowledge (Noss and Baki,
1996). Redundancy in the number of concepts learned
and the inability to associate these concepts with the
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information available have further increased students’
learning difficulties at the university level (Kar et al.,
2011). When the balance between operational and
conceptual knowledge is stabilized, students can attain
success in learning concepts.

Specifically, we can categorize the purposes behind the
teaching of linear algebra, taught in the first year in the
Department of Mathematics, under two headings: the first
purpose is to enable its application in other mathematical
fields; some of this course’s topics have a wide range of
application; for instance, in analysis, differential equations,
and probability. We also see possible application of linear
algebra in physics, biology, chemistry, psychology,
sociology, and in all branches of engineering. The second
purpose is to introduce axiomatic mathematics to
students. This purpose also ensures that students have a
better understanding of abstract concepts and improve
their skills in this regard.

Linear algebra is an abstract field of mathematics used
to introduce MA and PhD levels in Turkish Universities
until 1960. After that, it became an undergraduate
course. The importance of linear algebra topics can be
discussed in two dimensions. The first is the application
of linear algebra not only to mathematics departments but
also to other departments in the arts and sciences,
engineering, and even the social sciences faculties. And
the second is creating a base for abstract lectures
introduced in the sophomore year. Since linear algebra is
one of the most important subjects in mathematics, the
basis of abstract algebra, students are required to learn
at a higher level than previously (Ozdag and Aygor,
2011). Linear algebra and calculus are the two main
mathematical subjects taught in science universities.
However, this teaching has always been difficult. In fact,
during the last two decades, it has become an active area
for research in mathematics education in several
countries. In most universities, science-oriented curricula
contain calculus and linear algebra.

Mathematics education research first developed works
on calculus; however, in the past 20 years, many studies
have been conducted on the teaching and learning of
linear algebra (Dorier, 2002). In the first phase of his
study, prepared based on his personal experiences of
lecturing in linear algebra, Haddad (1999) discussed
difficulties that students experience in learning linear
algebra based on three different perspectives: the nature
of linear algebra, teaching of linear algebra, and how
students learn linear algebra. He categorizes the root
causes of students’ inability to learn linear algebra as
follows: students’ inability in sufficient abstract thinking
despite the course being abstract, the axiomatic character
of linear algebra, and students’ is having inadequate
math bases (Tatar, 2006). Conceptual exercises and
introducing concepts in an exploratory way allow linear
algebra to be understood abstractly.

Indeed, it is quite easy to relate to the basis of linear
algebra. Linear algebra expresses itself to students in a
clear, strong way, and teachers should convey linear

algebra to students just as it guides teachers themselves.
Only such an approach can make this class dynamic and
beneficial. Still, with this approach, understanding some
concepts and applications may take some time (Uhlig,
2002). Hillel divides the languages used in linear algebra
into three basic sections:

1. “Abstract language” of the general abstract theory

2. “Algebraic language” of the R™ theory; and

3. “Geometric language” of two- and three-dimensional
spaces.

A teacher who drifts from one language to the other
during the course of the teaching without clearly warning
students is not aware that symbolizations become a
problem for students. What students are mostly confused
by, or they cannot understand, is the transition from
abstract symbolization to algebraic symbolization while
working in the R™ space (Aydin, 2009). One of the basic
challenges in learning linear algebra is related to
viewpoints and structures that can be used to symbolize
abstract concepts (Dias, 1995). Students should be able
to distinguish concepts from their symbolizations and drift
from one to the other. Activation of all these abilities
depends on the teachers’ attitudes. This is the main
theme of studies on learning and teaching linear algebra
(Dorier et al., 2000).

In this research, during tests, university students were
observed making mistakes because they could not
exactly understand abstract concepts regarding inner
product spaces. Therefore, this study aimed to reduce
these mistakes to a minimum level. If an instructor knows
in which topics students experience which difficulty, he or
she will provide a better understanding through the
selection of appropriate teaching methods thus
minimizing the learning challenges. This study’s purposes
are to determine which difficulties undergraduate
mathematics students encounter in learning concepts of
inner product space and enlighten concerned instructors.

METHODOLOGY

This research sample involved 35 first-year students at the
Department of Mathematics, Faculty of Arts and Sciences, Yildiz
Technical University, during the 2011 and 2012 spring semesters.
The study was conducted to determine what difficulties students
encounter in the matter of inner product space and to analyze their
lack of knowledge. In this research, students were asked to answer
five questions about inner product spaces. The topic of inner
product spaces had been explained to all students participating in
the research. Questions were selected from concepts frequently
encountered in different years and necessary for learning linear
algebra course material at the university. Experts in the field
checked the questions for reliability and validity. The examination
time was 60 min.

Problem used in research

The following questions were presented to students in order to
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Figure 1. Student A’s answer to the first question.

obtain this study’s research data. The examination consisted of five
questions on the concept of inner product spaces. The questions
involved concepts that students could encounter in the later years
of study; further, they are necessary for learning linear algebra
course material. In the evaluation of the information obtained,
students’ answers were classified and tabulated as true, false, and
blank.

1. i) Write the definition of inner product.

i) Let u= (u;,uy), v= (v, v,) € R? be. Show that (u,v)=
3u,v; + 2u,v, is an inner product.
2. 1) Write the definition of orthogonal set.

ii ) Find the value of a for which the set {[1 0 a], [-1 0 1],
[0 1 0] }is orthogonal in R3 .
3. 1) Write the definition of orthogonal complement.

i ) Let W be the subspace of R* spanned by the vectors S =
{{10—-11], [1101]}. Find the orthogonal complement (W) of a
subspace W.

4. i) Define the matrix of the inner product <, > relative to the
basis S.
i) Find the matrix of the inner product (x,y) = x1y; — 2x,y, —
2x,y, + 5x,Y, relative to the basis

s={(14)(2-3)}
5. i) Define the inner product denoted by the matrix with respect to
standard basis.

ii ) Find the inner product denoted by the matrix C = [_; _g]
of R? with respect to standard basis.

FINDINGS

Assessed qualitatively, this study’s findings were created
and interpreted based on the written answers to the
guestions posed to the students, who concentrated only
on performing the operations. Therefore, they tried to
solve the questions by ignoring concepts outside of the
operation in the given question. However, it is impossible
to arrive at the solution of the questions related to the
concepts’ properties without fully understanding the
concept itself. Some answers by five students (Student A,
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Figure 2. Student B for to the second question.

Student B, Student C, Student D, and Student E) who
tried to solve the questions without fully understanding
the concepts are illustrated below through a scanned
copy of their answer sheet (please note that we have not
made any changes to the answers of all the students).
Student A’s answer to the first question is shown in
Figure 1

Although Student A wrote the definition of inner product
space correctly, the student could not apply the example
to the fourth condition of inner product space conditions.
When we examined other students’ papers, we observed
that a majority of students wrote the definition correctly;
however, like Student A, they could not apply the fourth
condition to the example. Some students tried to take its
complex conjugate by ignoring that the field is one of the
real numbers in the third inner product space condition;
and some other students chose the elements of inner
product space incorrectly.

Student B’s answer of Student B for to the second
question is shown in Figure 2.

Although Student B knows the definition of orthogonal
set, the student used the definition of orthogonal
complement, confusing the two definitions while
performing the operations. When we examined other
students’ papers, we observed that a large portion of
students confused the definitions of orthogonal set with
the orthogonal complement. Student C’s answer to the
third question is shown in Figure 3.

Although Student C knows the definition of orthogonal
complement, the student could not solve the equation
system due to lack in the background knowledge. When
we examined other students’ papers, we observed that,
like Student C, the vast majority of students could not
solve the equation system. Furthermore, although some
students did solve the equation system, they were unable
to reach the conclusion because they selected the wrong
arbitrary values. Because some students could not select
the element from R* they could not establish the
equation, and, therefore, they could not reach the
conclusion. Student D’s answer to the fourth question is
shown in Figure 4.

Although student D knows the matrix definition of inner
product according to a base, the student could not apply
the definition to the example. Further, the student could
not contemplate applying the defined inner product
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Figure 3. Student C’s answer to the third question.
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Figure 4. Student D’s answer to the fourth question.
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Figure 5. Student E’s answer to the fifth question.

separately to the vectors in S base for the elements
of a;;,a;5 = a1, a,,. When we examined other
students’ papers, we found similar errors. Additionally,
some students performed an error in the operation.
Student E's answer to the fifth question is shown in
Figure 5.

Although student E knows the inner product definition
of matrix according to a base, the student performed an
operation by taking a vector formed as [u,v] instead of
taking two vectors formed as u = (uy,u,), v = (vq,v,).
This resulted because the student did not know how to
select the element in R?. When we examined other
students’ papers, we observed that some students wrote
the definition incorrectly, and some performed an error in
the operation. Overall, students’ answers were grouped

as true, false, and blank and then converted to table
form.

As can be seen from Table 1, although the vast
majority of students correctly wrote the definitions
required in part i) of the questions, they could not apply
these definitions to the examples given in part ii) of the
qguestions. In other words, although 76% of students
wrote definitions correctly in answer to part i) of the
guestions, only 36% could give correct answers to part ii).
Students could not apply these definitions to examples
even though they knew the definitions. In the second and
third questions, where background knowledge is
necessary, many students could not solve the questions
correctly because they could not recall their background
knowledge. In other words, students do not know how to
combine their background knowledge and new
information. These two cases indicate that students wrote
definitions from memory but did not understand them
conceptually.

CONCLUSION AND RECOMMENDATIONS

In his study, Tall (1993) classified learning difficulties in
mathematics as follows:

1. Insufficient understanding of basic concepts

2. Inability to formulate verbal problems mathematically,
and

3. Inability in algebraic, geometric, and trigonometric
skills.

Moore (1994) examined difficulties that university
students experience in learning how to do mathematical
proofs, and he identified these difficulties as follows:

1. Understanding the concept
2. Mathematical language and notation, and
3. Starting the proof.

Besides that, students’ perception of the methods of
mathematics and proofs influence how they go about the
steps in the proof. Similar to what Tall (1993) and Moore
(1994) reported, this study determined that students
cannot quite form conceptual definitions in their minds,
have difficulty in understanding concepts, and cannot
perform applications involving the use of such concepts.
We can easily see this by comparing parts i) and ii ) of
the questions.

Harel (1989) studied causes of students’ learning
difficulties related to basic concepts in linear algebra and
how a program should be designed to overcome the
difficulties. In this study, reasons for students’ difficulties
are as follows: first, concepts are abstract structures;
second, their application areas are unusual for students;
and third, most students have yet to learn proof and
axiomatic methods. Moreover, the author mentioned the
importance of visualization in overcoming learning
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Table 1. Number of true, false and blank answers with their respective percentages.
Q1 Q2 Q3 Q4 Q5

Variable i. ii. i. ii. . ii i. ii. i. ii

F % F % F % F % F % F % F % F % F % F %
True 33 94 20 57 28 80 13 37 24 68 10 29 28 80 12 34 20 57 8 23
False 2 6 9 26 3 9 12 34 8 23 13 37 1 3 13 37 7 20 14 40
Blank - - 6 17 4 11 10 29 3 9 12 34 6 17 10 29 8 23 13 37

difficulties by stating that the basic concepts in linear
algebra are not shown geometrically. In other words,
students will have difficulties learning these concepts if
they have not visualized them correctly. Further, the
author stated that this is the primary cause of difficulties
in learning abstract concepts.

This study is consistent with the author’s view, in that it
determined that students are not fully able to conceive
the definition of a concept; they have difficulties in
understanding a concept and they are unable to apply the
concept in problems.

This is a consequence of memorizing the concept
without actually understanding it. In this study as well,
students’ learning difficulties in linear algebra were found
as follows: failing in abstract thinking although the topics
require abstract thinking, poor conception of definitions,
incapacity to interpret verbal expressions, and inability in
the readiness level.

Both in mathematics and other areas, learning
difficulties that students often experience are identified,
and studies can be conducted in order to resolve these
difficulties. Instructors should follow this type of research
on the basis of the subject and must be aware of the
kinds of difficulties that their students encounter in the
subject that they teach. To minimize learning difficulties
that students experience the following methods have to
be adopted:

1. Instructors should explain concepts used in definitions
through examples.

2. They should emphasize on which field the inner
product space lies and show how elements should be
selected.

3. In examples that define an inner product different from
the standard inner product, they should dwell on the
newly defined inner product and solve the examples.

In addition, instructors, while lecturing on a subject,
should remind students of the basic information
connected to the subject and increase students’
readiness level. Instructors should reshape their courses
by paying attention to these basic matters. In short, they
should provide mathematics teaching by balancing
operational and conceptual knowledge and should use
materials that reduce the abstractness of the concept
discussed.
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The IPN Oaxaca CIIDIR has a mission to train human resources to postgraduate level that contribute to
sustainable regional development in the South-East of Mexico. This is a vulnerable region that boasts
an important source of natural resources and a great social, economic and technological backwardness
that is directly related to the educational aspect. A master's degree has been designed with three lines
of work, taking into account the strengths of the CIIDIR-Oaxaca: Design and sustainable technologies
to the building, Security and food safety, and water resources. The aim is to encourage the transfer of
knowledge and technology, with methodologies that allow promoting the work of collaborative multi
and interdisciplinary and linking with the professional sector. The curriculum design responds to the
educational model of the IPN, this model is characterized as facilitator of professional skills and too
responds to the model of social integration. The curriculum of the master degree in “Project
management for the solidary development” was designed with vocational guidance in response to the
shortcomings detected in the region about social and environmental problems, through relevant
diagnosis and analysis. This program is included in the PNPC-CONACYT'. The starting point of this
methodology is the social order and the context deals with the social, economic and environmental
aspects. The training of graduate students has the focus of solidarity economy and sustainability as an
alternative view and feature in the proposal of projects to manage.

Key words: Curriculum, graduate, sustainability, management and development in solidarity.

INTRODUCTION

The social, environmental and economic problems, on natural resources and at the same time a great social,
the State of Oaxaca in particular and the south-southeast economic and technological backwardness directly
Mexican region in general, present similarities that turn it related with the educational aspect.

into a socially, economically and environmentally The society is a system in which all sectors have
vulnerable region. This region has an important source of interconnections at different levels, and therefore respond
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to a dynamic that generates new challenges on an
ongoing basis, and the educational institutions must plan
based on this dynamic, in order to give sense to its
fundamental actions, develop human talent, generate
knowledge for the resolution of social problems with a
multidisciplinary approach. This becomes one of the
challenges of education for the knowledge society
(Tobodn, 2013).

As a response to this context, for over 30 years and
trough the CIIDIR' Oaxaca, the IPN? intends to form
postgraduate level human resources that contribute to
sustainable regional development (CIIDIR, 2012a).
Considering this as a starting point and with the purpose
to promote the development of the South-Southeast
region of Mexico, we design the master in “Project
management to solidary development” with professional
profile. Its vision is to generate actions solution to
unemployment as a response to the identified needs of
the region. This postgraduate course is the result of a
curriculum design that encourages the inclusion of
curriculum actors (managers and teachers), and
supported collaborative work with a teacher training
process, resulting in a curriculum that is flexible,
multidisciplinary ~ and enabler  of  professional
competences.

According to Tobon (2013), it is necessary to transform
the current education that transcends the emphasis in
content and begin to focus on the resolution of context
problems. Here is described, in a general way, the
process that led to open the first generation of the master
degree in August 2013, and determine the main
objective, to train professionals at postgraduate level with
skills in solidary self-management, collaborative work,
practices of participatory democracy and ethical values,
in order to identify, implement and evaluate projects in
three strategic areas: Food Safety And Food Security,
Water Resources and, Design and Sustainable
Technologies for the Building, under the solidary
economy approach, in urban and rural communities. As a
result of this methodology, the master's degree with
professional orientation in “Project Management for
solidary development”’, managed to be included in the
quality postgraduate register of the CONACYT (PNPC) in
October 2013. This action involves, among others, the
transformation of researchers CIIDIR-IPN into a teaching
practice where the appropriation of the curriculum is
given from participation in multidisciplinary design
expertise.

APPROACH AND METHODOLOGY
The institutional tradition of design plans and curricula, is being

replaced by an instrument of organization and academic
articulation, in which framework, dynamic, flexible and integrated

! CHDIR. Interdisciplinary Research Centre for the Regional Integral
Development
2 IPN. National Polytechnic Institute

manner, it is expressed and the Educational Model of IPN (2004a)
projects characterized as facilitator of professional skills. This
instrument must also respond to the Social Integration Model (IPN,
2004b), his concept of research and its organizational structure.
This instrument is the Curriculum. In the IPN have not reported the
design of a professional master from this perspective and regional
level either, so it can be said that the CIIDIR IPN Oaxaca is a
pioneer in the use of systemic methodology to graduate level
curriculum. Also this postgraduate program has been incorporated
into standard quality graduate CONACYT, practically since its
inception.

In many cases the curriculum theories set guidelines that are
impossible to follow completely so it is necessary to incorporate
concepts and procedures appropriate for the context of
implementation. A curriculum design that responds only to a single
theoretical position, leads to tensions between formal or established
curriculum from the hidden or real position (Rangel, 2015). This
work shows the result of collaborative work, slow and tense, and
can be described as democratic, from its design and also in its
implementation, unique in the IPN.

If one of the indicators of relevance of the curriculum begins at
conception design based on the context to which there is impact,
for this design, more contextual elements of rural and urban reality
can be said to be included during processing that bureaucratic
elements. This allowed generation of an inclusive system of several
social actors with a multidisciplinary vision (Coll, 1990).

According to Stenhouse (1975), integrating needs contextual and
focused on learning, this design is flexible, open to the needs of the
learner. The (intentional) contents should be adapted to the
individual projects of each student, in such a way that they cater to
the functionality of the learning (Taylor, 1991).

The starting point of this methodology is the social commitment,
understood as the requirements established by the society to
educational institutions. These requirements are relative to the
solution capacity of the current and perspective problems on the
part of the professional graduates from these institutions, and by its
academic staff and managers. For this reason it is considered that
the curriculum design should be develop by the executors of the
same, that is, the academic group and management, defining the
context in which it will be implemented. In this master’s program,
the context addresses the social, economic and environmental
aspects and training the graduate has the focus solidarity economy
and sustainability, as an alternative vision and feature in the
proposed projects to manage.

The organization of the faculty of teachers who are involved in
curriculum design, characterized as a multidisciplinary group,
responded to the various stages of design, which always involved
the formation of the working group through participatory techniques,
to perform various tasks such as Analysis of the problems and
social custom, detection of strengths and weaknesses of the
educational institution, training for curriculum design assisted,
determination of competencies required in the postgraduate
program, approach determination of the postgraduate program,
general curriculum design: determination of the graduation profile
and the entry profile, formation of work lines and the curricular map,
strengths and weaknesses detection of the academic group and,
Strategies for implementation and launch of the postgraduate
course.

Once the social problem has been identified and defined, and
since the process does not end only with the design, we proceed to
establish a general plan that allows having quality elements,
because we must operate it, evaluate it and compare it with the
problem at a later moment, which surely, it will require of a redesign
according to the context characteristics at the time. Always taking
into account, this initial design will evolve as long as we are aware
of the permanent need of evaluation. The described process
responds to a Program of continuous improvement that goes with
the curriculum design.
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Figure 1. Foundations of curriculum design competence from the social problem. (Rasilla, 2007)

With the above set is necessary to redact the educational
objective, keeping in mind the Level of competence that allows us
to propose solutions to real problems, in other words, the answers
to next questions must be explicit. The professional to be educated:
What does he solves? What doesn’t he solve? and what does he
participate?

The objective allows visualizing and defining the competences
that will be contributed to during the educational process, defining
the graduation profile, which must be frame, in a natural way, with
the social problem and the objective. By integrating a concept that
allows us to give identity and technical-scientific support to the
curriculum, appears the theoretical nucleus. From this moment on,
it is necessary to determine which sciences will contribute with its
contents to achieve this profile.

The derivation of targets for the levels prior to the general
objective and its corresponding level profile (Figure 1), provides a
matrix as a guide for tactical assessment process. Since each
object is checked in accordance with the knowledge acquired at
each level. The input profile (CIIDIR, 2012b) is defined as a logical
consequence of this analysis.

The competences in the second year, does not necessarily have
to match their level, the profile exit, because surely a process of
closing the productive project will be necessary and / or social; and
of course the defense of the master's thesis, which complements
the learning process of students. With this overview, we begin with
the curriculum design, and later the study program. This program is
based on the conceptual, procedural and value contents in order to
integrate the competencies (Figure 2). The general and specific
competences were determined by the work groups for each line.

DESIGN DEVELOPMENT

In the CIIDIR Oaxaca were invited a total of 23 teachers to integrate
a multidisciplinary group, in February 2011. Group that was finally

reduced to 15 members who completed the general design of the
curriculum 15 months later.

The design began justifying the problematic elements that
supported the need for graduate level educational offer directed
towards a professional profile. As an initial task, the group became
involved in the definition of the social problem that will affect
graduates of this expertise, based on the regional context, the
Mission, Vision and strengths of the CIIDIR-IPN Oaxaca Unit and
guiding principles institutional (IPN, 2004c).

One of the specific objectives of this first plan is to unite the
developer group, based on the discussion of the scope of this work,
its strengths and limitations. Allowing to establish a viable, real and
achievable objective, which permanently will need to resort to the
self-assessment. In the case of the master's we were able to
determine, through consensus of interdisciplinary groups, the
following (CIIDIR, 2012b):

“At the heart of the grave socio-economic and environmental
situation of the state of Oaxaca, we have begun to develop some
productive transformations, some of which today have international
recognition for the type of local progress they generate, such is the
case of Community-based Forest Enterprises, organic Production of
coffee, honey, among others. These productive partnerships
operate under an organization scheme according to traditions and
customs. They are linked with ONG universities and research
centers, so they can generate specific knowledge that helps them
get a better economic, social and environmental development. The
promotion to this type of initiatives constitutes the mission of the
Master’s degree in Project Management for Solidary Development.
Train professionals who are able to identify and cooperate on the
construction of viable productive projects economically,
environmentally and socially. Projects meant to increase the
people’s life quality trough solidary and sustainable organization.
We will train professionals capable to make incursions into
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Figure 2. Scheme of the integration of the curriculum from competences. (Rasilla, 2010).

management of sustainable regional projects, under the approach
of solidary economy in the areas of food security and food safety,
design and sustainable technologies for the building, and water
resources. With the perspective of opening their own working field
through project managing, consults and/or inclusion in specific
areas of public and private institutions, from an integral and
interdisciplinary perspective, to increase the communities life
quality. The master will contribute not only to the objective of
Solidary and Sustainable Development of Oaxaca, but also of the
country southeast region that presents similar indicators to those of
this state”.

At this point in the design, we write the formative objective taking
into account the competence level that allows proposing solutions
to real problems. During this design working groups were organized
by committees for each one of the different stages, and also existed
disciplinary work as a transversal work. Achieving the following
results (CIIDIR, 2012b):

“Master’s degree objective: Train professional to postgraduate level
with competences solidary self-management, collaborative work,
practices of participatory democracy and ethical values to identify,
apply and evaluate projects in three strategic areas: Food Safety
and Food Security, Water Resources and Design and Sustainable
Technologies for the Building, under the approach of Solidary
Economy in urban and rural communities”.

The social problem being addressed leads to the definition of the
three lines of work to achieve the objective of the master, so the
exit profile diversifies depending on the line that the student
chooses to guide your project, without losing sight interdisciplinary
(CIIDIR, 2012b):

“Entry profile: The applicant must be a professional committed

with the search of alternatives to social, economic and
environmental problems, being critic and reflexive. Moreover he
must have a professional degree in an area of knowledge that has
affinity with any of the following lines of work and terminal options,
offer by the Master's degree project management for solidary
development.

1.Food safety and food security: Generate productive projects is
what it's intend here, projects that improve the productive process,
include basic growing and local resources for the local populations
nutrition, and generate mechanisms of technology transfer to create
value added, just as the acknowledgement and creation of solidary
associative networks. Aimed at graduates from agronomy, agro
ecology, biotechnology, biochemistry, nutrition and similar careers.
2. Water resources: The objective of this line is to strengthen the
education of professionals that promote a change on the current
conception of water management, based on the approach of
integral management of water and solidary development. Aimed at
graduates from civil, industrial, chemical and environmental
engineers, hydrology, geology, biological sciences.

3. Design and sustainable technologies for the build: On this line, in
order to improve the habitability of housing and buildings in general,
design aspects will be considered, that provide security, comfort,
illumination, ventilation, orientation, just as the materials
characteristics and the construction place conditions. Aimed at
graduates from civil engineer, environmental engineer, architecture
and similar careers.

Furthermore, to enter the program, the next basic competences are
required:

(i) Reading and comprehension of English texts.
(ii) Skill for documental and field investigation.
(iif) Software knowledge to create and work with texts, graphics and



spreadsheets.

(iv) Interest and disposition to deal with problems of their
environment, related with their discipline with a focus on
sustainability.

(v) Disposition for self-learning.

(vi) Innovative spirit.

(vii) Disposition for multidisciplinary work and team work.

Graduate profile: Graduate in project management for solidary
development. Identify, to design, manage and evaluate projects
based on the conceptual fundaments of solidary economy. He will
dispose of a combination of theoretical methodological knowledge,
skills and values that will allow him to have high performance when
applying with a suitable and practical way, the acquired knowledge
in design and sustainable technologies for the building, food safety
and food security, and water resources.

In addition, students will acquired transformation competences
and skills for self-employment and facilitate his access to sources of
employment in areas related to sustainability. The competence for
transformation describe the ability of future vision, that is required to
structure the approach to sustainability and solidary economy
through the active participation in the future of the society. That is
why we include in this profile the next sub competences of
transformation (Michelsen and Rieckamnn, 2008)

(i) Competence for thinking ahead (prospective) that allows him to
work with uncertainties, as well with predictions, expectations and
future concepts.

(i) Competence for working in an interdisciplinary manner.

(i) The competence for a wide perception that allow the inter-
cultural understanding of communication and cooperation.

(iv) Competence for critic reflection of paradigms.

(v) Being able to plan, supervise and execute projects, identify
niches of opportunity, adapt technological innovations, apply
technologies.

(vi) Having an attitude of commitment, respect, and responsibility,
highlighting the professional ethics with the social and ecological
environment.

(v) Promoting the understanding of the sustainability value.

(vi) Coping with climate change and energy-related needs. "From
the definition of these parameters, we proceeded to the design of
the curriculum, and then, the study program of the common part
and the three work lines. The design is based on the conceptual,
procedural and content values, to integrate the relevant
competence. The institutional regulation of the IPN establishes the
integration of learning units as training cells that integrate the
curriculum.

The Master's program “project management for the solidary
development” was included in the National Register's Quality
Postgraduates (PNPC) CONACYT of Mexico in October 2013.

RESULTS

The academic group of the Interdisciplinary Center of
Research for the Regional Integral Development, Oaxaca
Unit of the IPN, and based on this work methodology,
established the next curriculum map (Figure 3).
Definitions of the work lines was based on the needs
detected in the diagnostic of the regional context and on
the skills developed during the 30 years of CIIDIR
operating in the State of Oaxaca. In the same way we
detected that the lines of economy, education and
energy, are necessary, and due to lack of strength of
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academic staff in the CIIDIR Oaxaca to work with them
as lines, currently only included in a transversal way.

The Master's modality is formal and classroom
education, with intra and extramural activities, with
prevalence of linked and articulated activities by the
school activities. This activities outline in the learning
Units, are mandatory in the common part and project
seminars, and optional the corresponding to the work
lines according to the project to develop.

This curriculum design considers the learning units of
the common or basic stock, as the responsible for
developing skills and values that must permeate in the
planning, design, ex-ante evaluation and implementation
of projects supported on the theoretical-conceptual
elements. The project Seminars are considered the
curriculum integrative spaces, since its aim is the
permanent assessment of learning, teaching, relevance
of the contents and the feasibility of operation
(educational management), trough 1) identify an
economic, social and environmentally viable project
(Protocol integration); 2) design the project; 3) make an
ex-ante evaluation of economic, social and environmental
variables for its implementation and 4) implement the
project in field and the ex-post evaluation.

DISCUSSION

According to Tobon (2013b), the implementation of the
curriculum is important based on competencies, in
accordance with current social challenges and trends
towards the future, the quality management of learning
and the training of people with critical thinking,
entrepreneurship and ethical performance that are basics
aspects of this design curriculum.

The master's program opened its first semester on
August 2013, currently has 22 students, and 3 graduates;
the applicants were selected through an admission
process focused on the evaluation of general and specific
competences, through the application of institutional
instruments and instruments design by the academic
group that is responsible for the operation of the master.
The process consisted in a series of interviews
conducted by a member of each work line, common
group and projects seminars, just as the presentation and
defense of a first draft of interest for the applicant,
according to his entry profile and demonstrating the
inclusion of the solidary development vision.

As a result of self-assessment and the process of
continuous improvement, we will offer new optional
learning units to strengthen the training for the
management of projects (elements for multidisciplinary
teaching and environmental management). In addition to
this, the permanent seminar on strengthening the
multidisciplinary training of students has started, that
involves specific actions on the needs identified in the
curriculum learning units and that are attended by
external experts strengthening the linkage with the real
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Figure 3. Curriculum map. Master's degree in "Project Management for the solidary development” IPN. CIIDIR (2012b).

problems of the region. These specific actions are
conferences, round table discussions and visits to
specific communities to address any issue or a social
program evaluation. The latter are independent of the
field visits planned in some of the learning units.

CONCLUSIONS

From this methodology, it was detected that it is possible
to diversify the graduation profile. Solving the problem,
using the Center resources and institutional strength,
enabled the problem to be addressed from three
disciplinary areas.

(i) The integration of disciplinary groups and committees
allowed the definition of disciplinary and generic
competences that needed to be promoted, besides
finding matches in competences by disciplinary areas to
the called nodal specific competences. This methodology
of curriculum design promotes the inclusion of the
curriculum creators (Managers and teachers) and the

collaborative work of teachers, resulting in a curriculum
that is flexible, interdisciplinary and enabler of
professional competences.

(i) The permanent teacher training, during the process of
curriculum design, allowed a construction of learning in
teachers that respond to the needs that arose them. The
integration of multidisciplinary groups allowed the design
methodology to be enriched. The curriculum design
process, and the design and operation of the admission
process, has given us elements to make a pre-evaluation
of the relevance of the master’s and its procedures, since
the operation of the first semester.

(i) The graduation profile of the master's allows the
students to apply their knowledge for self-employment,
through the generation and application of solidarity
projects and/or technical consultancies, and the managing
the necessary resources for the implementation. This
process of curriculum design has involved a vision of
systemic nature, flexible, of permanent evaluation
(internal, external and meta-evaluation) with a learning
vision, inclusive and with a view of contributing to the
solution of real problems of one of the three poorest



states and with the greater diversity of the country.

With this systemic process, flexible and with a vision of
continuous improvement to ensure its relevance, we
strive to bring about changes in the training of high-level
professionals. According to Tobon (2013), it is expected
that the majority of students are going to have a well-
rounded education and they are going to be able to
respond to the challenges of today and in the future.
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This study aimed to investigate the effects of sportive and cultural recreative activities on the hope and
self-esteem of children who have tendency to involve in a crime. The sample of the research consists of
41 students aged between 8 and 14. The data was collected during the project called ‘Our future is safe
with sport.' Personal information form, scale of hope in children, and Cooper Smith self-esteem
inventory were used as the data collecting tools and were conducted both at the beginning and at the
end of the project as pre-tests and post-tests. The program was performed two days a week and one
and half hours a day. These activities were judo, table tennis, ice skating, gymnastics, and taekwondo.
The children were also taken to different cities every two weeks. The research lasted eight weeks. The
data was analyzed using SPSS 18.0 package programme. Descriptive statistic, paired samples t-test,
and correlation were used to analyze the data (p<0.05). It was observed at the end of the research that
there was a numerical increase in the effect of these sportive and cultural activities on the children.
However, this effect was observed to have less significant effect statistically. Yet, these children were
observed to be showing better attitudes, communicating, solving a problem, taking responsibilities and
attending their schools. It is recommended to do longer research for this kind of work.

Key words: Crime, child, sportive-cultural activities, hope, self-esteem.

INTRODUCTION

The development of societies is possible with healthy and
successful individuals. The youngest members of
societies are children and they are the future of their
countries. The better they are trained, the better they lead
their society to the future. Self-concept is important in the
growth of children and the formation of their personality.
Self-concept, which is aquired through socialisation and
maturation, is a feature that differentiates individual's self
and one person from another (Onur, 2000; Sayar, 2003)

and it is the way the person knows himself. Self-esteem
is accepted as an important aspect of personality and a
positive personal trait and it expresses one’s own
personal feelings about his value, importance, success,
and being perfect (Coopersmith, 1987; Kalliopuska,
1990). Self-concept is affected by the values and life style
of the society and family (Sayar, 2003; Bayazit, 2014).
Researches on the self-esteem of children and teenagers
have found that while positive social manners have
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positive effect on the self-esteem, negative social
manners have negative effects (Bayraktar et al., 2009).
The connection between the self-esteem and the age,
gender, the number of friends, being or not being friends
with opposite sex, the attitudes of family, economic
status, social appearance, doing sports, and life
conditions have been investigated.

Hope is the desire and expectation to reach a goal.
Snyder et al. (2009) stated high level of hope increases
the level of self-esteem and people’s kindness (Atik,
2009). Self-perception begins in childhood. Family,
school, and environment are influential in the
development of self-perception. Children should be
brought up with love, frienship, cooperation, morality as
good examples. Those who grew up in an unhealthy
environment harm not only the family but also the society
(Stekel, 1997; Eres, 2009). In the studies that were
performed on juvenile delinquency, it was concluded that
the factors that led the child to crime were as follows:
domestic violence, leaving home, drug abuse, having
individuals in the family that committed crimes (Seyhan
and Zincir, 2009), family structure, circle of friends, the
way he spends his leisure time (Avci, 2008), socio-
cultural position and education level (Sengul et al., 2012).
As seen here, they are personal and environmental
reasons (Akduman et al., 2007). The child tending to
crime is the one who pays the family’s and society’s
mistakes and then makes the society pay. That is why,
there is no child who commits a crime; there is a child
who is pushed into the crime. The most effective and the
most permanent ways to fight against crime consist of the
preventive activities that are done before the crime is
committed (Zengin and Kesgin, 2013). One of the
preventive activities is recreation activities.

Recreation is a set of relaxing and entertaining activities
that individuals and social groups do voluntarily in their
spare times (Karakucuk, 2008). It is put forward by many
researches that various sports, cultural, and social
activities practiced for children contribute positively to
both self-esteem and development of self. Moreover,
recreative activities are chosen to improve mental health,
self-esteem, problem solving ability and communication
skills (Gray and Judy, 2003). These activities have been
considered to be important for the child to fit in the
society. Therefore, this research aims to investigate the
effect of sportive and cultural recreative activities on the
self-esteem and hope level of children who have tendency
to involve in a crime in contemplation of the following
question: “Can children be provided with positive attitudes
by enhancing their self-esteem and hope level via
recreative activities?”

METHODOLOGY

Experimental group

The research was done in Kocaeli city of Turkey. The sample of the
research consists of 41 children who completely filled in the
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guestionnaires. They are in the project* called ‘Our Future is Safe
with Sport’. These children come from the bustees where the crime
rate is high. They are elementary school students aged between 8
and 14. They were chosen with the help of school principals and
guidance counsellors. Their school success is usually low. They
have problems such as fighting, racketeering, attacking with a knife,
and poor attendance to school. Their financial status is below the
average and very low. There is violence and marital conflict in their
families. There are even members in their families who have
substance-abuse problem (like alcohol), even the ones who'd
committed crimes.

These children were given a programme consisting of judo, table
tennis, ice-skating, gymnastics, and teakwondo trainings two days a
week, for eight weeks. Total number of children were divided into
two groups and then studied considering the age and numbers of
group members. Furthermore, trips to different cities (Ankara,
Istanbul, Canakkale, and Bursa) were organised to introduce
history and culture of the cities visited once in two weeks. This
research was conducted between December 14, 2013 and January
31, 2014. The program is shown in Table 1.

Teaching subjects and techniques that were used in these
classes

Judo: Basic turns, fall to forward and backward, basic stance and
basic walk, moreta seonage technique, and kosher guruma
technique.

Ice-skate: Slip forward, snow slingshot and forward brake, draw of
the lemon shape on the ice, opening and closing of foots.
Taekwondo: Cumbi and caryo, apsugi, apkubi, cucumsogi, maki,
apsugi monton, absugi olgun, cirigi, palding, tolyo, and apcagi
techniques.
Gymnastics:
somersault.
Table tennis: Rules of table tennis, forehand, backhand and service
techniques.

Eagle posture, forward somersault, backward

Instrument

Personal information form consisting of demographic features, the
scale of hope in children (Snyder, et al., 1997), and Coopersmith
Self-Esteem Inventory (1991) were used as the data collecting tool.

The scale of hope in children (CUO)

CUO was developed by Snyder et al. (1997). This scale which is
used to determine the continuous level of hope in children consists
of 6 items in accordance with Likert type. The grading is like this:
‘Never: 1, Seldom: 2, Sometimes: 3, Often: 4, Most times: 5, and
Always: 6. The grading of the scale was done by adding the point
obtained from each item and the highest point that came from the
scale is 36, whereas the lowest is 6. The questionnaire has two
dimensions; ‘pathways to the target’ and ‘motivation to the target'.
Snyder et al. (1997) stated that hope is formed together with these
two dimensions; therefore it should not be dealt with separately. In
the original questionnaire, Cronbach alpha reliability coefficient was
calculated for the whole and different coefficient was found in
different samples ranging from 0.72 to 0.86. The test-retest
correlation coefficient for the questionnaire was found positive and
significant (n=359; r=.71, p<.001) (Snyder et al., 1997). The scale
translated into Turkish by Atik and Kemer (2009). In the adaptation
of the questionnaire done according to the data set in this research,
0.74 was found for the internal consistency reliability Cronbach
alpha coefficient, whereas the test-retest reliability correlation
coefficient was found positive and statistically significant (n=191;
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Table 1. Program of the study.

Date Day Hour Activities
14,15,21,22 December 2013 Saturday/Sunday 13:00-15:00 Judo
(z)gi;ilase; Oeln;ber 2013 Tuesday/Thursday 13:00-14:00 Ice-skate
7,9,15,17 January 2014 Wednesday/Friday 11:00-12:30 Taekwondo
22,24 January 2014 Wednesday/Friday 11:00-12:30 Gymnastics
29,31 January 2014 Wednesday/Friday 11:00-12:30 Table tenis

r=0.57, p<0.01) (Atik and Kemer, 2009). In this study, the hope
scores of the participants were analyzed by assessing on total
scores. Cronbach alpha reliability coefficient was calculated as
0.72.

Coopersmith self-esteem inventory (CSEI)

Coopersmith self-esteem inventory was developed by Coopersmith
(1967) so as to evaluate the person’s social, personal, academic,
and familial opinions. He calculated the reliability coefficient of the
test-retest in the inventory as 0.88 (every 5 weeks) and 0.70 (every
3 years). Coopersmith also stated that Kuder-Richardson reliability
coefficient as 0.91 for the girls and 0.80 for the boys. It has been
revised a few times since it was developed. These are School
Form, School Short Form, and Adult Form. School Short Form
consists of the first 25 questions of the School Form. It was applied
to children. It does not have a lie scale. Total scores are
considered. Turkish validity and reliability was carried out by Turan
and Tufan (1987) as r=0.76, Ozogul (1988) as r=0.77, Gucray
(1989) as r=0.70 and 0.83, and Piskin (1996) as r=0.76 (Korkmaz,
2007; Kucuk, 2011).

Those who reply ‘No’ for a negative statement and ‘Yes’ for the
positive one are given one point for each statement. All the points
are added and they are multiplied with 4 so as to make the
assessment out of 100. Thus, the score that is obtained after all
these steps shows the person’s self-esteem level. If the score is
high, it means that the level of self-esteem is high, and if it is low,
the self-esteem level is low (www.mebk12.meb.gov.tr).
Coopersmith’s (1991) short form (CSEI) was used in this study. The
reliability coefficient was found to be r=0.76 (p<0.05).

Collecting the data

The questionnaires were given to all the children both on the first
day who are in the judo hall and on the final day to the ones who
are in the table tennis hall of the application at the same time. The
data from 41 students who completely filled in every question in
each three questionnaires was processed for this research. The
processes took about twenty minutes. According to the data, the
majority of the children are male (68.3), most of them were born
(65.9%) and brought up in Kocaeli, 95.2% of them live with their
parents.

Data analysis

The data was analyzed using SPSS 18.0. Descriptive statistics,
paired samples t-test which determines the difference between two
dependent variables in parametric data and corelation which
determines the relationship between tests were used to analyze the
data. Significance level was taken as 0.05.

FINDINGS

According to the Table 2, ages of children in the research
group are 8 (4.9%), 9 (7.3%), 10 (24.4%), 11 (29.3%), 12
(22%), 13 (9.8%), and 14 (2.4%). The majority of them
are male (68.3%), the others are famele (31.7%). The
children have siblings who are 1 (4.9%), 2 (48.8%), 3
(26.8%), 4 (14.6%), and 5 (4.9%). Most of them were
born (65.9%) and brought up in Kocaeli, the others came
from (34.1%) different cities. 95.2% of them live with their
parents, 2.4% of them live with their mother, and 2.4% of
them live with their relatives.

When the averages of self-esteem are examined at
Table 3, it can be observed that there is statistical
increase between the post-test (67.2+15.16) and pre-test
(65.3+17.38). However, this was concluded not to be
statistically significant (p=0.053). The scores pre-test
(28.8+4.3) and post-tests (28.8+5) of hope are at the
same level.

No connection (r=-0.162, p=0.312, p<0.01) was traced
between the self-esteem level of the children and pre-test
of the level of hope at the end of the correlation analysis
(Table 4). However, there was a statistically significant
and negative connection between their post-tests (r=-
0.430 p=0.005 p<0.05).

DISCUSSION

In the study, the sample group are children whose ages
are 8 (4.9%), 9 (7.3%), 10 (24.4%), 11 (29.3%), 12
(22%), 13 (9.8%), and 14 (2.4%). The majority of them
are male (68.3), the others are famale (31.7%). The
children have siblings who are 1 (4.9%), 2 (48.8%), 3
(26.8%), 4 (14.6%), 5 (4.9%). Most of them were born
(65.9%) and brought up in Kocaeli, the rest came from
(34.1%) different cities. 95.2% of them live with their
parents, 2.4% of them live with their mother and 2.4% of
them live with their relatives (Table 1). They have a risk
of involving in a crime. They live in the bustees of
Kocaeli, which is an industrial city in Turkey. Their family
income and level of parents’ education is low. In their
family, there is domestic violence, substance abuse
(alcohol, etc.), and derangement. There are even
convicted members in their families. Their school success
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Table 2. Personal information frequency.

Personal information Frequency %
8 2 49
9 3 7,3
10 10 24,4
Age 11 12 29,3
12 9 22
13 4 9,8
14 1 2,4
Total 41 100
Female 13 31,7
Gender Male 28 68,3
Total 41 100
1 2 4,9
2 20 48,8
- 3 11 26,8
Number of siblings 4 6 146
5 2 49
Toplam 41 100
Parents 39 95,1
. ) Mother 1 2,4
Who he/she lives with Relative 1 2.4
Total 41 100
Hometown Frequency %
Kocaell 27 65.9
Kars 2 4.9
Trabzon 1 2.4
Mersin 1 2.4
. . . Diyarbakir 4 9.8
How long he has lived in Kocaeli MUS 2 49
GlUmishane 1 2.4
istanbul 1 2.4
Rize 1 2.4
Bolu 1 2.4
Total 41 100
3 1 2.4
7 2 4.9
8 2 4.9
9 5 12.2
. . . 10 9 22
How long he has lived in Kocaeli 11 11 26.8
12 7 17.1
13 3 7.3
14 1 2.4
Total 41 100

is usually low. They have problems at school, such as The reasons why a child commits a crime are personal
fighting, racketeering, attacking with a knife, and poor and environmental (Eres, 2009). They can be listed as
attendance to school. follows: inadequate child education, parent delinquency,
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Table 3. Self-esteem and hope of the research group pre-test and post-test of paired samples t-test results.

Polls N Minimum Maximum Mean Std. Deviation Corelation P
Self-esteem pre-test 41 28 92 65.3 17.38

0.305 0.053
Self-esteem post-test 41 32 88 67.2 15.16
Hope pre-test 41 20 36 28.8 4.3

-0.134  0.403
Hope post-test 41 14 35 28.3 5

*P<0.05.

family structure, unemployment, financially insufficiency,
broken family, immigration, demographic features of the
family, and the conditions of the house, low level of the
child’s intelligence, friends group and the school, the way
he spends his leisure time. These are some of the factors
that lead a child into crime (Avci, 2008). It was aimed in
this research to help children who are deprived of social,
cultural and sportive opportunities to develop motor skills
and self-confidence with the help of the healing effect of
sport, to help them act with coordination, gain leadership
skills, develop collaborative and friendly manners instead
of self-centred behaviours, and obtain communication
skills. (Yarimel, 2014) and aimed to reintegrate them into
the society. Effect of 8-week sportive and cultural
activities applied with this purpose on the self-esteem of
the children was found to be at the average level. In the
research conducted by Seyhan and Zincir (2009), they
determined that convicted children often had someone in
their family or in their social environment who had
committed crimes before. They also found out that their
self-esteem was at the average level. Besides, it was
also observed that self-esteem level decreased in the
children who were exposed to violence or cruelty
(Cetinkaya et al., 2009), who were neglected or abused
(Unal, 2008) and who had substance abuse (Toker et al.,
2011). In this research, there was a statistical increase
between self-esteem pre-test mean (65.3+17.38) and
post-test mean (67.2+15.16). However, this increase
(p<0.05) was observed not to be statistically significant
(p=0.053) (Table 3). This was because of the limited time
for such a research. Besides, it may also be explained
with the fact that the age group was young and the age
gap was quite wide.

In the research performed by Walters and Martin
(2000), they found that aerobics exercises had no effect
to increase the self-esteem. In another research by Tracy
and Erkut (2002), it was determined that participation in
sportive activities by Afro-American girls was not an
important way to fancy the school and their self-esteem
level. One more study by Acar (2009), the researcher
stated that the effect of teamwork on the self-esteem
level of convicted children displayed an increase when
compared with the children in the control group.
However, it was not statistically significant. These results
all match with our research. Yet, there were different

results, as well. Ekeland et al. (2005) stated at the end of
the analysis of 23 different studies that exercise could
have affirmative, but short-term effects on the self-
esteem of the children and teenagers aged between 3
and 20 in some low-quality events. Whitehead and
Corbin (1997) stated that physical activities and physical
education course programmes could help to develop self-
esteem only when they were well-applied. Tramblay et al.
(2010) too found an affirmative connection between the
sportive activities and the self-esteem. Bayazit (2014)
detected a positive effect of recreation activities on the
self-esteem of teenage females. There are more
research supporting the positive effect of sport on the
self-esteem level of handball players (Gacar and Yalic,
2012), and badminton players (Gencer and Ilhan, 2009).
Sport was also proved to decrease the social phobia level
(Karagun et al., 2010).

Ciarrochi et al. (2007) declared that positive thinking
increased the self-esteem and the level of hope in high
school students. Kitano and Lewis (2005) suggested that
we strengthen optimism in children at risk, teach them
hope, and help them develop courage and life skills
(Oktan, 2012). Kabakci and Totan (2013) found out that
hope only differed according to the class level. In this
research, when the effect of sportive and cultural
activities on the level of hope in children was examined, a
connection was detected between the age and hope.
However, there were no change in the level of hope and
no correlation (0.403) between pre-test (28.3x4) and
post-test (28.3+5) (Table 3). Because children’s average
scores of hope (Mean=28) were high, it might be
deduced that applied activities did not make a difference.
Another reason is that some manners known as crimes
by the society are likely to be recognised as success in
the neighbourhood where these children grew up.

However, it was concluded that there could be
differences according to the age. While no connection
was traced in pre-tests (r=-0.162 p=0.312 p<0.01) at the
end of the correlation between hope and self-esteem, a
statistically significant and a negative connection was
observed in post-tests (r=-0.430, p=0.005, p<0.05). This
finding illustrates that sportive activities increased self-
esteem scores, which were lower. However, they made
no difference in their level of hope, which was already
high (Table 4). Shotade (2010) emphasized in a study
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Table 4. Results of the correlation analysis between pre and post-tests of the self-esteem and the hope.

Polls N Mean Ss r p
Self-esteem pre-test 41 65.37 17.38

-0.162 0.312
Hope pre-test 41 28.8 4.34
Self-esteem post-test 41 67.22 15.16

-0.430 0.005*
Hope post-test 41 28.32 5.04

*p<0.05.

that the participation of youngsters in entertaining sports
activities is effective in integration into social life,
increasing self-esteem, developing a social and cultural
identity (as cited in Bayazit, 2014). This study aimed to
develop positive personality traits in children by increasing
self-esteem through various recreational activities.

Conclusion

In conclusion, the present study examined the effect of
sportive and cultural recreational activity programs on
hope and self-esteem development of the children who
have tendency to involve in a crime. According to the
data, these activities have not changed the level of hope
of the children. These activities have had a positive effect
on self-esteem development of the children. Also,
positive changes in their manners were observed in these
children, such as attendance to school regularly, a good
way of addressing each other, dealing with problems in a
much calmer manner, and willing to take responsibilities.
In this context, it is suggested that a long-term planning
should be done including recreative activities. The plan
should be prepared with cooperation between state and
local governments. Programs should be well-planned,
carried out continuously, and tracked regularly. These
recommended programs provide an opportunity to the
children to improve their self-esteem, to integrate into
their comunity, and to keep them away from crime.
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The overall objective of this study is to increase the awareness of secondary school students of the
effects of pollen allergy on human health by mapping allergic pollens appearing in Burdur atmosphere.
This study is a pre-test and post-test experimental design. Mix method is applied thus. Both qualitative
and quantitative data are gathered. The sample of this study consists of students in 6" and 7" grades in
Alpaslan Ali Can Secondary School, Burdur. Pre-treatment and post-treatment questionnaire and
achievement test are administered in order to determine the effectiveness of the education seminar
given on the effects of pollen allergy. According to the findings obtained from the analysis of the
achievement test, cognitive awareness of the students about the effects of pollen allergy on human
health is found to be higher. Post-treatment results obtained from the questionnaire show there is
increase in awareness of the students about the importance of pollen allergies and how to take

precautions.

Key words: Polinization, hay fever, human health, secondary school students.

INTRODUCTION

The first study on Aeropalinologic was conducted by
Blackeley in the United Kingdom in 1866. Blackeley
proved that pollens cause hay fever by carrying out a skin
test (Pehlivan ,1995).The studies on the presence of
pollens in the atmosphere of Turkey began with the
studies of Ozkaragéz and Karamanoglu on pollens and
spores in the atmosphere of Ankara (Capital City of
Turkey) in 1967. Afterwards, inceoglu et al. (1994) make
contribution to Aeropalinologic studies with their research
on the atmospheric pollen concentration in Ankara. In

this study, they analyzed the presence and concentration
levels of pollens between 1990-1993 in Ankara. Davies
and Smith(1973) state that pollen concentrations are
effected by such factors as season, precipitation,
sunlight, temperature and wind.

Aytug et al. (1990), examining the allergenic plants in
the region of Thrace, indicated the importance of pollen
analysis and consequently prepared allergenic pollen
calendar for Istanbul city and its surroundings. In
addition, they specify how to use allergenic pollen
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calendar and refer to the importance of informing people
about pollen dissemination periods.

Pollens appearing abundantly and prevalantly in the
atmosphere affect us as soon as they reach our
respiratory organs via breathing and cause allergic
diseases. In order to take precautions against them,
creating pollen allergenic calendar of the region via
detection of allergenic pollen and their concentration in
the atmosphere is of vital importance (Aytug et al.,
1995).Pehlivan (1995) indentifies the fact that pollen
calendars depend on the climate and echological
conditions of certain regions in certain period, and in his
book entitled “Turkey's Allergenic pollens Atlas”, he
exhibits the importance of these pollen calendars by
stating that they include crucial information for both
doctors and patients.

On the other hand, Kalyoncu (1994) conducts a review
study to evaluate the state of allergic asthma and other
allergic diseases across the world. Moreover, he
introduces data on the allergic diseases occuring in
Turkey.

Effects of pollen allergy on human health

Specific IgE (immunoglobulin E) is defined as the
antigens that stimulate antibody formation and react with
this antibody. Being influenced by allergens is an
important risk factor for the development of allergic
respiratory tract disease which affects one third of the
world population. In 1873, Charles Blackley discovered
that pollens cause allergic diseases thereupon; studies
conducted on this issue specify the fact that pollens take
important place underlying allergic diseases (Brusic et al.,
2003).

Pollens are the first distinguished allergens dispersed
into the environment in various ways depending on a
particular month in the blooming period. For instance;
pollens carried by wind are quite aerodynamic and may
cause sensitivity by moving away 200 km from the pollen
sources. They are elliptical or circular in shape. On the
other hand, the pollens carried by insects are the pollens
of colorful and flowery plants and they are moist and
sticky. People having direct contact with such pollens are
more likely to develop allergic disease.

Allergenic degrees of pollens depend on the
abundance of plants disseminating these pollens and the
amount of the pollens appearing in the atmosphere. To
assist in the diagnosis and treatment of these diseases,
recognition and naming of the morphologies of allergen
pollens and their amount in the atmosphere as well as
the surrounding vegetation and determination of the
blooming period are of great importance. While the
beginning period in which allergen pollens appear in the
atmosphere, the maximum concentration they reach and
the ending period are announced in the daily meteorology
broadcasts, they should also be continuously publicized
via radio, television and newspapers (Pehlivan, 1984,

1995; Esch et al., 2001).

Pollen allergies have considerable clinical importance in
the world and a significant increase is observed in the
prevalence of allergic reactions caused by pollens. Pollen
allergy research conducted in Europe reports that
dissemination period is a six-month period extending
from spring to autumn (D'Amato et al., 1998).

Pollens of plants of Gramineae are regarded as the
most important allergen sources worldwide. Pollens of
this family have been reported as important aeroallergens
in many countries (Baldoet al., 1982; Bousquetet al.,
1984 and Malik et al., 1991). Approximately 50% of the
allergic patients show sensitivity to Gramineae pollen
(Corti et al., 2005).

Pollen allergy is mostly seen in people between the
ages of 5-40, and the number of people contracting this
disease now seems to increase. Allergies can cause
complaints by affecting different organ systems. If the
nose is affected, it is known as "allergic rhinitis "; if it
affects the lungs, it is known as "allergic asthma". Pollen
allergy is also popularly known as seasonal allergy in
medicine and hay fever in colloquial language (Topalet
al.2014). The knowledge of allergies may help to prevent
their influence and their management (Twichell et al.,
2015).

Pollens in the atmosphere mostly settle into the body
through inhalation. The immune system actually sees
these harmless pollens as enemies and save data bank
and surveil. The most important symptoms are recurrent
colds, nasal itching, nasal congestion and sneezing at
least 4-5 times in succession. Other symptoms are as
follows;

1. Cough due to postnasal drainage, vomiting, abdominal
pain and poor appetite,

2. Hearing loss due to effusion,

3. Sinusitis depending on the infection tendency of the
allergies,

4. Frequent throat infections in the mouth depending on
nasal congestion,

5. Striae on the nose due to wiping also known as allergic
salute,

6. Itching and watery eyes, eye redness, swelling of the
eyelids,

7. Shade color is observed under the lower eyelid skin of
the children with allergic rhinitis.

The accuracy of diagnosis is important to guide
treatment. For instance, untreated rhinitis not only causes
future asthma, sinusitis, lower respiratory tract infections,
otitis media, nasal polyps and dental malocclusion, it may
also negatively affect one’s quality of life, intellectual
capabilities, work and school performance as well
(Kavutet al. 2012).

There is an urgent need to inquire into the allergy
management plans and policies in schools and to
develop teacher education organizations on the subject.

Teachers and students in K-12 level are not fully aware



of allergic pollens; both training and informative seminars
need to be organized for them (Ercan et al., 2012; Polloni
et al., 2013). Therefore, the purpose of this study is to
investigate the awareness and knowledge of secondary
school students about the effects of allergic pollen on
human health in Burdur located Southwest of Turkey.

Measures to be taken to protect one from pollens

1. You should not go outdoors from 05.00 a.m to 10.00
a.m when the pollens are disseminated intensively in the
atmosphere. However, you can go out with the mouth
and nose masks on you.

2. You should not do sports outdoors at pollen times.

3. Hair keeps dust. Therefore, take a shower; wash your
hair every evening. So you can rid of the dust on you.

4. Make sure your children change their clothes after
coming from outside.

5. Do not open the window while in the car. Use the air
conditioner for air exchange.

6. Prefer the seaside for holidays.

7. Use sunglasses and hat outdoors. Wash your
sunglasses under water every day.

8. Consult a doctor for allergy.

9. Avoid mowing the lawn or use mask while mowing.

MATERIALS AND METHODS

In this study, pollen movement in Burdur (a small city of Turkey)
was investigated for 5 months. Durham instrument is used for this.
The Durham sampler is the standard instrument and a traditional
and representative method for sampling and collecting airborne
pollen (Durham 1946). After creating the pollen map in Burdur
atmosphere, the following procedures are applied to the students
selected as the study group.

Research design

In the study, pretest and post-test model forms the basis of the
experimental model. Mix method combining quantitative and
qualitative data collection methods is used.

Sample of the research

The sample of this study consists of 50 students in 6" and 7"
grades in Alpaslan Ali Can Secondary School in Burdur. However,
considering the participation on voluntary base, data obtained from
the students with poor attendance are excluded from the study.

Data collection tools and process

Pre-treatment and post-treatment 5 items-questionnaire and
achievement test are administered in order to determine the
effectiveness of the education seminar given on the effects of
pollen allergy. Experts’ opinion is consulted in order to determine
the validity and clarity of the questionnaire items. On the other
hand, the opinions of relevant experts are taken in order to ensure
achievement test validity.

Reliability study of the achievement test is administered based on
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the results of this study since no study has been conducted on this
test.

Data analysis

The data obtained in this study are analyzed by SPSS Windows
21.0 (Statistical Package for the Social Sciences). Data are
analyzed using descriptive statistical methods (Number,
percentage, mean, standard deviation). These statistics are used to
summarize data and provide information about the sample from
which the data were drawn and the accuracy with which the sample
represents the population of interest. The mean, median, and mode
are measurements of the “central tendency” of the data. Paired
sample t-test is used to compare quantitative data obtained from
pretest and post test result of the groups.

Research application process
Education environment

Trainings were given to participants in Alpaslan Ali Can Secondary
School. It was conducted in the learning environment equipped with
computer and overhead projector (Table 1).

Education process

A 3-day training program was prepared for the participants. In the
first day of the training program, questionnaire (15 min) and pre-test
(25 min) were conducted. In the second day, a seminar was given
on the pollen and pollen allergy. In the last day (3™ day), the
guestionnaire was administered (15 min); additionally, post-test was
applied to participants.

In preparing for the training program, active participation of the
students is taken into consideration. The use of learner-centered
teaching and learning approaches and methods are so important in
modern education (Modan, 1995). Constructive teaching
approaches were applied during the training session. Constructivist
approach in teaching is an approach that requires active
participation of students during the teaching process. Research
found that the mean achievement of the students who participated
actively in teaching learning process was greater than their
counterparts who attended traditional classes (Brooks & Brooks,
2001; Bhattacharjee, 2015 and Juvova et al, 2015).The training
process is conducted on the basis of reciprocal questions and
answers.

FINDINGS

The findings of the study are presented on the basis of
data collection instruments used.

Findings obtained from questionnaire

Content analysis is administered to analyze the data
(qualitative data). The following steps are followed in the
content analysis. Content analysis is a research
technique for systematically analyzing written text data
collected from the participants. Content analysis can help
be used to identify propaganda or describe attitudes and
psychological states (Hardy et al., 2004). Itis a research
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Table 1. Descriptive statistics of participants.

Tables Variables Frequency Percentage
6 22 56.4
Grade level 7 17 43.6
Total 39 100.0
Female 24 61.5
Gender Male 15 38.5
Total 39 100.0

tool used to determine the presence of certain words or
concepts within texts or sets of texts. The following steps
are followed in the content analysis:

1. Code numbers given to each student instead of their
name are used in the analysis of qualitative data.

2. Answers given by the students for each question of the
survey are combined in the computer environment. That
is, for example all responses to question 1 are gathered
together. This procedure is applied for all questions.

3. Improper answers are excluded from the research
study.

4. Responses are classified according to similarities and
differences.

5. Codes related with each other are grouped under a
specific category.

In this research, the data obtained from questionnaires
administered in pre and post training are categorized
under such subtitles as importance of pollens, possible
cases occurring in the absence of pollens, negative
effects of pollens on people, factors causing allergies and
allergy prevention methods.

Importance of pollens

Students' opinions on the importance of pollens are
introduced under two headings for Environment and
society. Pre-treatment findings indicate that students
state the importance of pollens for environment as growth
of plants (38%), necessary for honey process (36%) and
effective for protecting nature (13%). However, after post-
treatment, significant increase (74%) is observed among
the students who identify another important duty of
pollens such as propagation of plants/ensuring
polinization. Considering that the most important task of
pollens is polinization, after training there seems to be an
increase in the students’ awareness.

In the pre-treatment process, students indicate the
importance of pollens as follows: source of income
(horticulture 13%), ensure the continuity of life (13%),
raw materials for fruit nutrition (2%) whereas, post-
treatment provides us the same answers with different

results: source of income (0%),ensure the continuity of
life (23%), raw materials for fruit nutrition (77%). As a
result, it can be said that there is an increase in students’
awareness after treatment of the importance of pollens
for environment and society.

Possible cases occurring in the absence of pollens

The students are asked about the possible cases which
may occur in the absence of pollens and their answers
are categorized as environment-based and society-
based. In their society-based views, such opinions as the
importance of honey as bee product (36%), mal-nutrition
of people (10%), bad health (38%) as well as causing
allergy and reduction in plant diversity(15%) are the main
answers reported by the students in the pre-treatment. In
their society-based views, they uttered such opinions as
plants with blooming problems (59%), breaking the food
chain (30%) not of any importance (2%).After training,
increase in malnutrition (70%) and plants with blooming
problems (77%) rise as well. This case indicates that
increase in their awareness is realized as they are now
well aware of the possible results in the absence of
pollens.

Negative effects of pollens on people

In pre-treatment, majority of the students give such
answers to the question “What are the negative effects of
pollens on people?” as itching eyes, sneezing (77%), no
effect on human health (8%) and heart attack, stroke
(5%)as well as nasal itching and body itching (10%).

In post-treatment, the answers itching eyes, sneezing
(100%) are observed to increase. This case is an
indicator of increased awareness of the levels of the main
symptoms of pollens.

Factors causing allergies

In pretreatment process, the answers given to the
question on the factors causing allergies by the participants
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Table 2. Pretreatment and post treatment achievement results of the participants (secondary school
6" and 7" graders) in terms of gender.
Variables Group N Mean St.Dev. t p
. Female 24 4.250 2.090
Pretreatment achievement test Male 15 4.067 1.280 0.340 0.736
Female 24  8.375 1.498
Post treatment achievement test 0.962 0.342
eV Male 15 7.867  1.767
Table 3. Pretreatment and post treatment achievement results of the participants (secondary school
6" and 7" graders) in terms of their grade levels
Variables Group N Mean St. Dev. t p
. 6 22 4.636 1.840
Pretreatment achievement test - 17 3588 1622 1.856 0.071
. 6 22 8.182 1.500
Post treatment achievement test - 17 8.176 1776 0.010 0.992
are: “Pollen (20%), animal feather (3%), house dust (5%) p=0.736>0.05) (Table 2).
and all (72%)”; on the other hand, post treatment results In addition, no significant difference is observed

demonstrate that all (100%) is answered by the students.

Allergy prevention methods

If pollens cause allergy, what are their prevention
methods? This question is answered thus, “You shouldn’t
go outdoors from 05.00 a.m. to 10.00 a.m. when the
pollens spread intensively in the atmosphere
(23%)’,'buying allergy pills from pharmacy and using
them regularly (59%)’, ‘pollens do not cause allergy
(5%)’,‘consult a doctor for allergy and take syrup (13%)’.

After seminars, the answer “You shouldn’t go outdoors
from 05.00 a.m. to 10.00 a.m. when the pollens spread
intensively in the atmosphere (100%) is observed to
increase significantly.

Findings obtained from achievement tests

Within the scope of this study, achievement tests
administered in pre and post training are presented in
order to indicate the difference among students’ cognitive
awareness in allergic rhinitis caused by pollens.
According to the grade level distribution, 22 students
(56.4%) are 6" graders and 17 students (43.6%) are 7™
graders .According to the gender distribution, 24 of them
are females (61.5%) and 15 them are males (38.5).
Participants who have allergic diseases or affected by
pollen were excluded from the study (Table 1). There is
no statistically significant difference between pretest and
posttest results of the participants in terms of their gender
when analyzing their t-test results administered to
determine whether there is a difference or not (t=0.340;

between pretest and posttest results of the participants in
terms of their gender when analyzing their t-test results
applied to identify whether there is a difference among
group averages. (t=0.962; p=0.342>0.05).

There is no statistically significant difference in pretest
results of the participants in terms of their grade level
based on the result of t-test used to examine inter-groups
averages (t=1.856; p=0.071>0.05) (Table 3).

Besides, no significant difference is found in post test
results of the participants in terms of their grade level
based on the result of t-test used to examine inter-groups
averages. (t=0.010; p=0.992>0.05).

Findings obtained from the analysis results in order to
determine whether there is a significant difference
between pretreatment and post treatment achievement
tests of the students are introduced in Table 4 and Figure
1. In paired sample t-test results of the participants
administered to see whether there is a difference
between pretreatment and post treatment achievement
tests of the students, significant difference is observed
between arithmetic means (t=-10.999; p=0.000<0.05).
Achievement test mean scores of the 6 and 7" graders
are lower in pretreatment process (x = 4.180) than those
of post treatment process (x = 8.180) (Table 5 and Figure
2).

DISCUSSION

This study represents an investigation of the awareness
and knowledge of secondary school pupils about the
effects of allergic pollen on human health. The findings
of the study showed that after the training students’
awareness towards allergic pollens was increased.
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Table 4. Difference between pretreatment and post treatment achievement tests of the participants.

Groups N Mean St. Dev. sd t p
Pretreatment achievement test 39 4.180 1.805
. 38 -10.999 0.000
Post treatment achievement test 39 8.180 1.604
15
12,830
12
l'_}
—a—M
6 6,800
3
]
Before treatment After treatment

Figure 1. Difference between Pretreatment and Post treatment Achievement Tests.

Table 5. Difference between pretreatment and post treatment achievement tests of the participants

Groups N Mean  St. Dev. sd t p
Pretreatment achievement test 39 4,180 1.805

-10. 0.000
Post treatment achievement test 39 8.180 1.604 38 10.999

10

8,180

4,180

Before treatment After treatment

Figure 2. Difference between pretreatment and post treatment achievement tests of the participants.



Allergic pollens have the potential to trigger respiratory
problems. Therefore, increasing students’ awareness on
allergic pollens is a significant issue from human health
perspective. Furthermore, the findings obtained from the
analysis of achievement test, cognitive awareness of the
students about the effects of pollen allergy on human
health is found to be higher. Post-treatment results
obtained from the questionnaire show increase in
awareness of the students of the importance of pollen
allergies and how to take precautions.

The current research studies are by definition constrained
by sample size but allow for a deeper exploration of life
experience. According to the findings obtained from the
achievement tests after mapping pollen atmosphere of
Burdur, it is concluded that significant increase is
observed in the cognitive awareness level of secondary
school students about pollen allergy. According to the
findings obtained from survey data (qualitative data), after
training, students’ awareness on the important effects of
pollen allergy on human health is found to increase.
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The aim of this study was to identify the thoughts of pre-service teachers, who play an important role in
the early preschool experience of children in mathematics, towards the concepts of mathematics and
education of mathematics with the help of metaphors. The study group of the research consists of a
total of 227 pre-service teachers at the Department of Preschool Education, Faculty of Education,
Cukurova University in the 2013-2014 academic years. The data of the study were collected by asking
preservice teachers to complete some sentences like “do you think, education of math is like .... in the
preschool education; because Math is like ...; because....”. The responses obtained from pre-service
teachers were categorized by content analysis. As a result of the study, seven categories created by
preservice teachers towards the concepts of mathematics and education of mathematics are as follows:
the source of life-itself, mathematics using skills of mental processes, math facilitating the fun learning,
cumulative math facilitates life, complicated math difficult to learn and boring math. There are 223
metaphors in 112 types in this category. Considering the categories created, there are five positive and
two negative categories. The rates of positive categories were calculated as 88.8%, while the rates of
negative categories were 11.2%,. This shows that pre-service teachers produce mostly positive
metaphors about mathematics and education of math and they have positive beliefs. As a result of the
research, the categories like the source of life-itself, mathematics using skills of mental processes and
math facilitating the fun learning come to the forefront.

Key words: Preschool, metaphor, mathematics, mathematics education.

INTRODUCTION

The knowledge, belief and attitudes with respect to
mathematics, science, music and many other fields are
been developed in the preschool period. Math is closely
related to concrete experiences of children towards their
concept development. Since mathematics is an important
part of early childhood, knowledge and concepts of

mathematics gained in the preschool period will allow
children to integrate into society as individuals who can
use mathematics in the future (Akman, 2002).

The preschool is important since it is the first step for
children to interact with the outside world after their
families (Aslan, 2013). Since the first identification model
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is preschool teachers after mother and father, they are
important in shaping the character of the children (Aslan
et al., 2015). Therefore, preschool teachers are critical in
child development (Yavuzer, 2007). Children attending
preschools are influenced by opinions, attitudes and
behaviors of their teachers either consciously or
unconsciously (Aslan et al., 2013). Thus, perceptions,
attitudes and behaviors of teachers in preschool, which is
the first step of education life and formation and shaping
period of perceptions of children towards mathematics,
have critical importance for children attending preschools
(Aslan, 2013).

Metaphors are powerful tools used to present
perspectives of pre-service teachers regarding
mathematics and reflect their past experiences, present
and prospective thoughts (Guveli et al.,, 2011). The
concept of metaphor is defined in different ways by
researchers. The word metaphor is generated from
“Metapherein” in Greek. Considering the structures
forming this word, “Meta” means changing and “pherein”
means coding (Levine, 2005). According to the definition
of Lakoff and Johnson (2005), metaphor is not only an
idea material, a form of human understanding and figure
of word, but also a figure of thinking. Metaphors are one
of the most powerful mental tools structuring, navigating
and controlling our thoughts about formation and process
of events such as analogies, metaphors, figures and
figures of speech (Yalginkaya, 2013). Although,
metaphors are managing our daily thoughts and actions
in a conscious or unconscious way, they are used to
show how realities and life are interpreted (Kili¢ and
Arkan, 2010). Metaphors are often used in educational
research to determine the concept traces in the minds of
people by other words not related to these concepts.
Metaphors can be used to identify different dimensions of
a concept in different ways (Saban, 2009). In recent
years, another reason why metaphorical method is
increasingly used in the studies is that understanding
physical and social reality is already metaphorical
(Ozdemir, 2012).

Metaphors are considered to be a method providing
rich data in terms of allowing individuals to establish
strong links with other existing schemes in their minds to
understand their world better. However, no study has
been conducted yet to investigate thoughts of prospective
preschool teachers regarding mathematics and education
of mathematics by using metaphors in the literature. In
this context, this study aimed to determine how
prospective preschool teachers perceive mathematics
and education of mathematics through metaphors.

Objective

The purpose of this research was to determine thoughts
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of pre-service teachers towards the concepts of
mathematics and education of mathematics with the help
of metaphors. In this regard, the following questions were
tried to answer:

1. What are the metaphors of prospective preschool
teachers regarding the concepts of mathematics and
education of mathematics?

2. Under what categories can these metaphors be
grouped in terms of common characteristics?

METHODOLOGY

In this study, one of the qualitative research methods,
phenomenology design was used. In this approach, cases that the
authors are aware of but do not have detail understanding on are
investigated. The aim of the phenomenology approach is to present
and interprete individual perceptions about a case in general
(Yildirrm and Simsek, 2008). Individuals with the data obtained in
studies using phenomenology approach experience, reflect or
externalize these events. In this context, perceptions of pre-service
teachers regarding mathematics and education of mathematics
were discovered and reviewed.

Participants

Participants consist of 227 pre-service teachers including 46
freshmen, 44 sophomore, 65 junior and 72 senior students at the
Cukurova University, Department of Preschool Education in the
academic years of 2013-2014.

Data collection

In this study, preservice teachers were asked to fill out the
questionaire to collect the data. A number is given to each pre-
service teacher's form. The numbers represent those pre-service
teachers (e.g. PT-1, Pre-service teacher 1). Preservice teachers
were asked to complete some sentences like “Do you think,
education of math is like .... in the preschool education; because
Math is like ...; because....” and their responses were grouped
under specific thematic titles. In this context, they were asked to
produce a single metaphor for each concept and explain why they
used this metaphor.

Data analysis

The data collected in this study were analyzed using content
analysis, which is one of the qualitative data analyses. The blank
answers or answers with no metaphors were excluded. After this
step, metaphors were analyzed and grouped by their subject,
attributed thought and source and then these metaphors developed
by preservice teachers were presented in tables with the number of
preservice teachers (f) representing the metaphor and percentage
(%) values. In the last step, metaphors with common characteristics
identified by the researchers were presented as categories that can
meet these common characteristics. In the categorization process,
the reliability formula proposed by Miles and Huberman (1994) was
used for reliability calculation of the research. Accordingly,
(Reliability = consensus / consensus + disagreements) was used.
As a result, the reliability of the research was found to be 93%.
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Table 1. The metaphors produced about the category of “mathematics is the source of life”.

Metaphors produced The number The number of  Ratio by the
Categories Metaphors related to math related to the education  of metaphor metaphors number of
of math types produced metaphors
Life (5), tree (4), brain (3), logic Base  (12), water (6),
. i . tree (3), life (3), building
Math is the (2), the essential part of life (2),
. : ' oV (2), mother, 22 55 24.7
source of life engine of a car, air, God, life itself, .
; . breastfeeding, sleep,
life, source of life, breath ; ;
bread, olive pits
Table 2. The metaphors produced about the category of “mathematics using skills of mental processes”.
Metaphors produced The number  The number Ratio by the
Categories  Metaphors related to math related to the of metaphor of metaphors number of
education of math types produced metaphors
Mathematic Puzhzle (24), (;'ddl.e (2.)’ the path E.O'ng Crossword (6), puzzle
s using the toht esamr? esdtlnlftlon 2), coo |rj%, (3), mental sports (2),
skils  of Photograph, Sudoku, reasoning wit chamomile fortunes 25 56 25.1
numbers, brain exercise, cycling of the .
mental brain, driving, science brain exercise (2), peas, chess, going
processes . ’ ’ to the market, race.
machine, chess
RESULTS Mathematics is like this and it is the base in the preschool

In light of the findings of the research, seven categories
were created from metaphors generated by preservice
teachers with regard to mathematics and education of
mathematics. There are 223 metaphors in 112 types in
this category. These categories are the source of life-
itself, mathematics using skills of mental processes, math
facilitating the fun learning, cumulative math facilitates
the life, complicated math difficult to learn and boring
math. Considering the categories created, there are five
positive and two negative categories. The rate of positive
categories was calculated as 88.8%, while the rate of
negative categories was 11.2%, respectively. The
metaphors produced about the category of “Mathematics
is the Source of Life” are given in Table 1. Considering
the data given in Table 1, there are a total of 55
metaphors produced in 22 different from each other by
prospective preschool teachers about the category of
“Mathematics is the Source of Life”. In this category, the
most-produced metaphors about mathematics were “life,
tree and brain”. On the other hand, the most-produced
metaphors about education of mathematics were “base,
water, tree and life”. The metaphors developed by
preservice teachers within this category are as follows:
For breath metaphor; “If we cannot imagine a life
without breathing, then we cannot imagine a life without
mathematics” (PT-25). For tree metaphor; “When you
add water to a young tree, you can see how it grows.

period. This tree will grow with additions in the following
years” (PT-43). The metaphors produced by prospective
preschool teachers about the category of “Mathematics
Using Skills of Mental Processes” are presented in Table
2.

There are a total of 82 metaphors produced in 26
different from each other by prospective preschool
teachers about the category of “Mathematics Using Skills
of Mental Processes”. In this category, the most-
produced metaphors about mathematics were “puzzle,
riddle and the path going to the same destination”. On the
other hand, the most-produced metaphors about
education of mathematics were “games, crossword and
puzzle.” The metaphors developed by preservice
teachers within this are as follows:

For Sudoku metaphor; “when you get the logic of the
game, and understand the operations, you solve the
puzzle” (PT-53). For the game metaphor; “You are
replacing numbers with each other, it is like a game” (PT-
25). The metaphors produced by prospective preschool
teachers about the category of “Mathematics Facilitating
the Fun Learning” are presented in Table 3.

Considering the data given in Table 3, there are a total
of 28 metaphors produced in 14 different from each other
by prospective preschool teachers about the category of
“Mathematics Facilitating the Fun Learning”. In this
category, the most-produced metaphors about
mathematics were “games, happiness and love”. On the
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Table 3. The metaphors produced about the category of “mathematics facilitating the fun learning”.

Metaphors produced The number  The number of Ratio by the
Categories Metaphors related to math related to the of metaphor metaphors number of
education of math types produced metaphors
Mathematics Games (14), happiness (2), love Game (26), story
Facilitating the  (2), songs, fun visits, delight, reading, music, 15 54 24.2
Fun Learning drum, chocolate, shopping, music  appetizers
Table 4. The metaphors produced about the category of “cumulative mathematics”.
Metaphors produced The number The number Ratio by the
Categories Metaphors related to related to the education of metaphor  of metaphors number of
math
of math types produced metaphors
Constant dropping, .
Cumulative Math  chains, ladder, web, Lfgxﬁr G%ag{gaa:zm’sﬁar' 11 13 5.8
pulley, rapid succession 9 9p '
Table 5. The metaphors produced about the category of “mathematics facilitating the life”.
Metaphors produced The number The number  Ratio by the
Categories Metaphors related to math  related to the education  of metaphor  of metaphors number of
of math types produced metaphors
Brother, friend, a new
Mathematics  language, movie, elevator, Drugs (3), problem

facilitating the  trust, money, sports shoes,
life whole wheat bread, cake
mold, investing in future

solving (2), flotation ring, 17 20 9
invention, trailer, pencil

other hand, the most-produced metaphors about
education of mathematics were “reading stories, music
and appetizers”. The metaphors developed by preservice
teachers within this category are as follows:

For the game metaphor: “Children have fun when they
are learning and participate in the active learning
process, they interact with numbers and concepts in math
as they interact with their friends in games” (PT-72). For
the appetizers metaphor, “It is both fun and useful” (PT-
15). The metaphors produced by prospective preschool
teachers about the category of “Cumulative Mathematics”
are presented in Table 4.

There are a total of 13 metaphors produced in 11
different from each other by prospective preschool
teachers about the category of “Cumulative
Mathematics”. In this category, the participants produced
6 metaphors about mathematics. On the other hand, the
most-produced  metaphor  about education  of
mathematics was “ladder”. The metaphors developed by
preservice teachers within this category are as follows:

For the sudden succession metaphor, “When you
learn important points, formulas and methods, it comes

easily and quickly” (PT-127). For ladder metaphor,
“children receive education in phases, they need more
knowledge as they get higher on the ladder’ (PT-145).
The metaphors produced by prospective preschool
teachers about the category of “Mathematics Facilitating
the Life” are presented in Table 5.

Considering the data given in Table 5, there are a total
of 20 metaphors produced in 17 different from each other
by prospective preschool teachers about the category of
“Mathematics Facilitating the Life”. In this category, the
participants produced 11 metaphors about mathematics.
On the other hand, the most-produced metaphors about
education of mathematics were “drugs and problem
solving”. The metaphors developed by preservice
teachers within this are as follows:

For elevator, “It facilitates life. You can take the stairs,
but it consumes your time and wastes your energy” (PT-
205). For pencil; “It can be needed anywhere anytime”
(PT-221). For the metaphor of movie, “The movie starts
after trailer as math education starts with small pieces
and emerges slowly” (PT-198). The metaphors produced
by prospective preschool teachers about the category of
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Table 6. The metaphors produced about the category of “complicated math difficult to learn”.

_ Metaphors related Metaphors produced The number of The number of Ratio by the
Categories to math related to the metaohor tvpes metaphors number of
education of math P yp produced metaphors
Complicated math Ocean, dreams, Space, infinite, 6 6 27
difficult to learn unpredictable cliffs schema, secret '
Table 7. The metaphors produced about the category of “boring math”.
Mr%tc?ﬁggcgsrelated The number The number of  Ratio by the
Categories  Metaphors related to math P - of metaphor metaphors number of
to the education types roduced metaphors
of math yp P P
Torture (4), ascending stairs by five
steps, labor, tunnels, dn‘fe(ent fruits, Fishbone,
unimportant work consuming effort chameleon. first
Boring math  at the beginning, watching a bad N 16 19 8.5
. . . step, mixer, my
movie, sometimes sunshine and .
' L environment.
sometimes thunder, boring life, my
grandfather, drum
“‘complicated math difficult to learn” are presented in DISCUSSION

Table 6.

There are a total of 6 metaphors produced in 6 different
from each other by prospective preschool teachers about
the category of “complicated math difficult to learn”. In
this category, the participants produced three metaphors
about mathematics. On the other hand, the participants
produced three metaphors about education of
mathematics. The metaphors developed by preservice
teachers within this are as follows:

For ocean metaphor, “It continues without stopping
and it has a knowledge like oceans that needs to be
investigated continuously” (PT-102). For space metaphor;
“It includes information on logical abstract concepts for
children” (PT-101). The metaphors produced by
prospective preschool teachers about the category of
“Boring Math” are presented in Table 7.

Considering the data given in Table 7, there are a total
of 19 metaphors produced in 16 types different from each
other by prospective preschool teachers about the
category of “Boring Math”. In this category, the most-
produced metaphor about mathematics was “torture”. On
the other hand, the participants produced five metaphors
about education of mathematics. The metaphors
developed by preservice teachers within this are as
follows:

For tunnel; “if you lose your trail, the answer will be
wrong all the time” (PT-109). For fishbone metaphor;
“Since it has a very thin skeleton, it does not replace
each other and it hurts” (PT-137).

As a result of the study, seven categories were created
by preservice teachers towards the concepts of
mathematics and education of mathematics. There are
223 metaphors in 112 types in this category. Considering
the categories created, there are five positive and two
negative categories. The rate of positive categories was
calculated as 88.8%, while the rate of negative categories
was 11.2%, respectively. This shows that pre-service
teachers produce mostly positive metaphors about
mathematics and education of math and they have
positive beliefs. Considering the relevant studies in the
literature, Glveli et al. (2011) have conducted a similar
study on perceptions of classroom teachers about the
concept of mathematics and they have found six
categories including five positive and one negative
category. Furthermore, their categories seem to be
similar to those that are found in this study.

Reeder et al. (2009) investigated the beliefs of
preservice classroom teachers with regards to
mathematics and teaching/education of math through
metaphors and they obtained results in parallel with
results of this study. As a result of the study, they
identified some positive perceptions such as
“usefulness”, “life” and “consisting of many subjects”,
whereas there were also negative perceptions of
preservice teachers such as “challenge”. Another study
supporting the results of this study is the one conducted
by Girsel et al. (2012). They aimed to investigate the



perceptions of preservice math teachers with regardd to
mathematics. They concluded that the vast majority of
preservice math teachers consider mathematics as an
essential part of life, necessity, infinity and guidance.
Schinck et al. (2008) aimed to determine perceptions
of secondary education and undergraduate students
about mathematics and concluded that they consider
mathematics as “difficult”, “requiring work", "useful",

"systematic", "hierarchical”, "as an uncertain journey", "an
entertaining voyage of discovery", “a vehicle” and a
structure allowing students for active participation. In
another study conducted by Ozgiin (2010), similar to the
present results, they concluded that “consisting of many
subjects”, “challenge”, “requiring hard work” and
‘usefulness for life” perceptions are important to
mathematics as a type of food.

As a result, the findings of this research are in line with
earlier studies. Prospective preschool teachers exhibit
positive attitudes towards mathematics and mathematics
education in general. These positive attitudes exhibited
by preservice teachers will allow children to exhibit
positive attitudes towards mathematics.
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In this study, pre- and in-service preschool teachers’ science teaching efficacy beliefs were
investigated. The sample included 100 pre-service (50 first grades and 50 last grades) and 73 in-service
preschool teachers. As a data collection tool “Science Teaching Efficacy Belief Instrument” was used.
Findings indicated that in-service teachers had higher science teaching efficacy belief score than pre-
service teachers. Also, last grade pre-service teachers had higher science teaching efficacy belief score
than first grade pre-service teachers. Moreover, pre-service teachers who graduated from mathematics
and science departments at high school had more science teaching efficacy belief score than those
who graduated from literature and mathematics department. Finally, teachers who have teaching
experience of more than 10 years had higher level of science teaching efficacy beliefs than those who

have less teaching experience.

Key words: Preschool education, teacher, science teaching efficacy belief.

INTRODUCTION

Children are born with the sense of wonder and they vary
their exploration through their sense of taste, touch, sight,
hearing and smell at early ages. The daily life experiences
provide them many opportunities at perceiving and
understanding the world (Balat, 2010). In enhancing
children’'s daily life experiences, early childhood
education has a significant role (Aktas et al., 2012).
Science education in early childhood provides children
an appropriate setting by supporting their curiosity. In
addition, it forms a basis for exploration of similarities and
differences by observing objects and events. Children
can gain many skills needed in daily life through science
education (Kandir et al., 2011). Science education given

at early ages help to improve observation skills, to be
aware of the surrounding events, to develop positive
attitudes towards their own body and to feel confident
(Aktas Arnas, 2003). On the other hand, science
education consists of many abstract concepts that
children can have difficulty in understanding. It is not
easy to make science more understandable for children
(Kugukturan, 2003). Teacher should prepare appropriate
settings for children’s observation and exploration rather
than transferring knowledge to them directly. Teacher
should support active involvement of children and he/she
should not leave their questions unanswered (MEGEP
[Development of Vocational Education Project], 2007).

*Corresponding author. E-mail: asland@cu.edu.tr.

Authors agree that this article remain permanently open access under the terms of the Creative Commons Attribution

License 4.0 International License



file://192.168.1.24/reading/Arts%20and%20Education/ERR/2014/sept/read/Correction%20Pdf%201/ERR-17.04.14-1816/Publication/Creative%20Co
file://192.168.1.24/reading/Arts%20and%20Education/ERR/2014/sept/read/Correction%20Pdf%201/ERR-17.04.14-1816/Publication/Creative%20Co

Teacher should involve science activities as a guide,
responder, facilitator and an observer (Worthman, 2006).
Teacher should integrate science activities with other
activities and take into account children’s individual
differences and developmental levels while preparing
education programs (Gen¢ Kumtepe, 2008).

Teachers should also be a model to children in gaining
scientific attitude and concepts. Therefore, they should
have sufficient pedagogical information (Davies and
Home, 2003) and positive attitude towards science
education (Gen¢ Kumtepe, 2008). Their knowledge on
science obtained from their past experiences influences
not only their beliefs about science teaching efficacy and
their attitudes toward science but also their practices
(Ozkan et al., 2002; Cakmak, 2006).

When studies related to teacher self-efficacy are
investigated, it is seen that the psychological and
educational studies are based on Bandura’'s social
cognitive learning theory (Guo et al.,, 2010). Social
cognitive learning theory explains the relationship
between internal process such as beliefs, expectations
and emotions and human behaviors (Jackson, 2002).
According to this theory, individuals behave with the
influence of both internal and external stimuli. External
stimuli occur from environmental factors whereas internal
stimuli include beliefs and emotions such as self-efficacy,
dependency and success (Zengin, 2003).

Self-efficacy is identified as people's beliefs about their
capabilities to produce designated levels of performance
that exercise influence over events that affect their lives
(Bandura, 1994). In other words self-efficacy, the
conviction that one is or is not capable of successfully
performing the behavior required to produce a certain
outcome, affects whether or not a person will attempt a
certain behavior and determines the effort expended and
persistence levels (Bandura, 2006; Craft and Hogan,
1985). Self-efficacy beliefs can be defined as a person’s
beliefs on his own capacity of determined success
(Akbulut, 2006). In other words, self-efficacy beliefs can
be identified as being aware of own abilities for doing a
task and believing on this (Zusho and Pientrich, 2003).
Self-efficacy beliefs determine how people feel, think,
motivate themselves and behave. Such beliefs produce
several diverse effects through cognitive, motivational,
affective and selection processes (Bandura, 1994).

According to social cognitive learning theory, people
with a high sense of efficacy remain in the course in the
face of difficulties and remain resilient to adversity.
Conversely, people with a low sense of efficacy are easily
convinced of the futility of effort in the face of difficulties.
They quickly give up trying (Bandura, 2006). With
reference to Bandura (1994), self-efficacy can be
developed through mastery experiences. For instance, if
people experience only easy successes they come to
expect quick results and are easily discouraged by
failure.

School is the place where children develop the
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cognitive competencies and acquire the knowledge and
problem-solving skills essential for participating effectively
in the larger society. Classroom structures affect the
development of intellectual self-efficacy (Bandura, 1994).
The task of creating productive learning environments
rests heavily on the talents and efficacy of teachers.
Teachers’ beliefs in their instructional efficacy affect
students’ academic development and judgment of their
intellectual capabilities and partly determine how they
structure academic activities in their classrooms
(Bandura, 2006). Teachers who have a high sense of
efficacy about their teaching capabilities can motivate
their students and enhance their cognitive development.
Concordantly, those who have a low sense of efficacy
favor a custodial orientation that relies heavily on
negative sanctions to get students to study (Bandura,
1994). Some researchers (Schriver and Czerniak, 1999;
Ashton and Webb, 1986; Harris, 2010) have reported that
teachers’ efficacy beliefs affect their practice in
classroom. Schriver and Czerniak (1999) emphasized
that teachers with high efficacy have more positive
teacher behaviors like using more various teaching
strategies.

Similar to Bandura (2006), previous studies have
documented that there is a positive relationship between
teachers' self-efficacy and students' academic
performance (Anderson et al., 1988; Ross, 1994; Allinder,
1995; Goddard et al., 2000; Caprara et al., 2006;
Tschannen-Moran and Barr, 2010). Anderson et al.
(1988) who investigated the relationships among
teachers’ and students’ sense of efficacy, thinking skills
and student achievement, found significant relationship
between teachers’ sense of efficacy and students’
achievement. Likewise, Goddard et al. (2000) reported
that collective teacher efficacy is positively associated
with students’ math achievement in urban elementary
schools. In another study conducted by Allinder (1995), it
was shown that special education teachers with high
personal and teaching efficacy increase their students’
achievement. In addition, Ross (1994) highlighted
positive effect of teacher efficacy on student achievement
in middle school.

In the light of the definitions of self-efficacy, science
teaching efficacy beliefs can be explained as teachers’
judgments and beliefs about giving an effective and
productive science education, being impressive on
children’s making a great success (Ozkan et al., 2002).
There have been increasing numbers of studies related
with teachers’ science self efficacy beliefs. These studies
have investigated the science self efficacy beliefs of the
preservice and inservice elementary (Enochs and Riggs,
1990; Velthuis et al., 2014), science (Onen and Muslu
Kaygisiz, 2013) and preschool teachers (Ekinci Vural and
Hamurcu, 2008). Recent evidence suggests that early
childhood education professionals have low level of
science efficacy beliefs in Turkey. Ayvaci et al. (2002)
determined that preschool teachers had difficulties in
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understanding science and natural events. In the same
study, teachers believed that they could not conduct
productive science activities.

Walan et al. (2014) investigated preschool and primary
school teachers’ self-efficacy and needs in relation to
science teaching. Research indicated that even though
the teachers had high self-efficacy, the needs of further
education were expressed by the teachers to a large
extent. In particular, the group of preschool teachers
addressed the need for more content knowledge (CK) in
physics and chemistry (>41%).

Similarly, Parlakyildiz and Aydin (2004) demonstrated
that preschool teachers feel incompetent in having
prerequisite knowledge about science. Karaer and
Koésterelioglu (2005) found that preschool teachers feel
inadequate about science teaching.

Roehring et al. (2011) claimed that science is often
avoided during early childhood education and as a result
of preschool teachers’ feelings of science anxiety, low
self-efficacy with respect to teaching science, lack of
experience participating in science activities as students,
or the notion that literacy and language are more
important during the early years. Leon (2014) found that
science is an often neglected and misunderstood domain
within early childhood education, many preschool teachers
avoid and/or miss science opportunities and have low self-
efficacy in teaching science, and college level child
development courses place little emphasis on the
subject.

Recent studies conducted with pre-service preschool
teachers have shown that the level of science teaching
efficacy beliefs is increasing in parallel with their grade.
Alabay (2006) for instance, found that the level of science
teaching efficacy beliefs of first grade students was lower
than the other graders. Similarly, Vural and Hamurcu
(2008) detected that third graders had more level of
science teaching efficacy beliefs than the first grade
students.

In the literature review process, it was recognized that
few writers have dealt with pre- and in-service teachers’
science teaching efficacy beliefs. Wenner (2001)
examined the differences between pre-service and in-
service teachers’ science and mathematics teaching
efficacy. He found that 58% of pre-service and 71% of in-
service teachers felt as though they could effectively
teach science within their classrooms. Wenner (2001)
also found that 93% of pre-service teachers welcomed
science questions from students, but only 32% felt like
they could answer them. In contrast, only 83% of in-
service teachers welcomed students’ questions about
science, but 69% of them felt they could answer those
guestions correctly for their students. Azar (2010)
conducted a study to compare the levels of pre-service
and in-service secondary science teachers’ efficacy
beliefs relating to science teaching and to analyze the
change of these beliefs according to their demographic
characteristics such as gender, the graduate school type,
teaching experience and major. According to the research

results, there was no significant difference between in-
service and pre-service secondary science teachers’
personal self efficacy beliefs. Moreover, he found that the
self efficacy beliefs did not change relating to their
gender, teaching experience, but they changed relating to
their graduate school type and major.

In line with these findings, this study was conducted to
investigate pre- and in-service preschool teachers’
science teaching efficacy belief.

METHODOLOGY
Participants

The sample in this study included three groups: preschool teachers
(n=73), first grade pre-service preschool teachers (n=50), last grade
pre-service preschool teachers (n=50). Participants were selected
via random sampling method. While the pre-service preschool
teachers are having the preschool teachers program in Cukurova
University, Adana, the in-service teachers are working in public
preschools in Adana, Turkey.

Data collection tools

Data were collected using “Science Teaching Efficacy Belief
Instrument” which was developed by Riggs and Enochs (1990) and
adapted to Turkish by Hazir Bikmaz (2002).

Science Teaching Efficacy Belief Instrument consists of 21 items
including positive and negative statements. These items are
pointed through a five-point Likert scale: 1 (strongly disagree), 2
(disagree), 3 (neither agree nor disagree), 4 (agree), 5 (strongly
agree). Respondents obtained a score between 21 (the lowest) and
105 (the highest).

Hazir Bikmaz (2002) adapted the original instrument which has
23 items. Two items were removed and the equivalence coefficient
was 0.68. Turkish form of the instrument was applied to 279
preservice elementary teachers studied at three different
universities in Turkey. According to the result of factor analysis, a
form with two factors structure similar to the original factor structure
was obtained. After these procedures, Personal Science Teaching
Self Efficacy Belief sub-scale consisted of 13 items (5 positive, 8
negative) while Science Teaching Outcome Expectancy sub-scale
consisted of 8 items (7 positive, 1 negative). She reported that the
reliability coefficients were 0.89 and 0.69 for the sub-scales,
respectively. The reliability coefficient was found to be 0.85 for the
whole instrument.

In the current study, Cronbach’s Alpha value was calculated in
order to determine the reliability of the assessment tool. Cronbach’s
Alpha value was 0.79 for Science Teaching Efficacy Belief
Instrument.

Data collection

Data were collected in the second term of 2012-2013 academic
year. Data collection tools were applied to pre-service preschool
teachers in their university and to in-service teachers in the
preschools that they worked.

Data analysis

Total scores that the participants obtained from “Science Teaching
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Table 1. The results of variance analysis on first and last grade pre-service and in-service teachers’
scores in the science teaching efficacy belief instrument.

Source Sum of squares df Mean Square F P
Between Groups 2342.18 2 1171.09 16.71 0.001
Within Groups 11907.95 170 70.04

Total 14250.13 172

Table 2. The results of Tukey analysis on first and last grade pre-service and in-service teachers’ scores in the science
teaching efficacy belief instrument.

In-service First grade pre- Last grade pre-
Group No. . .

teachers service teachers service teachers
In-service teachers 73 - 8.81* 4.61*
First grade pre-service teachers 50 -8.81* - -4.20*
Last grade pre-service teachers 50 -4.61* 4.20* -

* p<.05, ** p<0.01.

Table 3. Mean science teaching efficacy belief scores for pre-service teachers who graduated from mathematics, science and literature,

mathematics departments.

Groups
Task - - - - df
Mathematics and Science Department Literature and Mathematics Department
Science teaching efficacy 74.3 68.84 2.94* 94
(10.1) (8.01)

*=p < .05, * = p <.001. Standard deviations appear in parentheses below means.

Efficacy Belief Instrument” were calculated and analysis of variance
(ANOVA) was conducted in order to determine whether there was a
significant difference among groups. When a significant difference
was found, Tukey's Post Hoc analysis was used to specify the
source of the difference. Also, t-test was used to determine whether
the differences between two groups were significant or not.

RESULTS

Table 1 shows the results of variance analysis of the
scores that the pre-and in-service teachers obtained from
the Science Teaching Efficacy Belief Instrument.

It was found out that there was a statistically significant
difference among the first and last grade pre-service and
in-service teachers’ scores in the Science Teaching
Efficacy Belief Instrument (F(2.170)=16.71, p=0.001).
The effect size for this analysis (d = 0.16) was found to
exceed Cohen’s (1988) convention for a small effect (d =
0.14).

The results of Tukey analysis conducted in order to
define the source of the difference are shown in Table 2.
The results suggested that there was a statistically
significant difference among in-service teachers and first
and last grade pre-service teachers in favour of in-service

teachers. These results indicate that in-service teachers
had higher scores (M=76.71, SD=7.73) in the Science
Teaching Efficacy Belief Instrument than first grade
(M=67.9, SD=8.55) and last grade pre-service teachers
(M=72.1, SD=9.04). Also, last grade pre-service teachers
had significantly higher scores than first grade pre-
service teachers in the Science Teaching Efficacy Belief
Instrument.

Table 3 shows the t-test results for the scores and the
pre-service teachers obtained on the Science Teaching
Efficacy Belief Instrument according to the branch that
they graduated from at high school. There was a
statistically significant difference between the scores
obtained on the Science Teaching Efficacy Belief
Instrument (t(94)= 2.94, p <0.05). The effect size for this
analysis was small (d=0.08). The scores of the pre-
service teachers who graduated from Mathematics and
Science department (M=74.3, SD=10.1) is higher than
the scores of the pre-service teachers who graduated
from Literature and Mathematics department (M=68.84,
SD=8.01).

An independent-samples t-test was conducted to
compare the scores on the Science Teaching Efficacy
Belief Instrument between the in-service teachers who
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Table 4. Mean science teaching efficacy belief scores for in-service teachers who have teaching
experience of 10 years and more and less than 10 years.

Groups
Task df
10 years and more Less than 10 years
Science teaching efficacy 78.73 74.51 2.39% 71
(7.38) (7.61)

*=p<0.05, * = p <0.001. Standard deviations appear in parentheses below means.

than 10 years. The results of independent-samples t-test
shown in Table 4 revealed a statistically significant
difference t(71)= 2.39, p < 0.05. The effect size for this
analysis was small (d=0.07). These results indicate that
the in-service teachers who had teaching experience of
10 years and more had higher scores on the Science
Teaching Efficacy Instrument (M=74.51, SD=7.61) than
the in-service teachers who had teaching experience less
than 10 years (M=78.73, SD=7.38).

DISCUSSION

This study was conducted to investigate pre-service and
in-service preschool teachers’ science teaching efficacy
beliefs. The results showed that in-service teachers had
higher science teaching efficacy belief than pre-service
teachers. This result may be explained by the fact that
teachers had more experiences on science teaching than
pre-services. Bandura (1994) indicated that mastery
experience is one of the most important factors that affect
the self efficacy perception (Ozerkan, 2007). Wenner
(2001) found that in-service teachers feel more
competent in science teaching than pre-service teachers.
On the other hand, the result of the current study differs
from that of Azar (2010) study that supported no
significant difference between pre- and in-service
teachers’ science teaching efficacy beliefs. This situation
may result from the grade of sample teachers’ service.
Also, last grade pre-service teachers had higher science
teaching efficacy belief than first grade pre-service
teachers. In contrast to the last graders, first grade pre-
service teachers did not take ‘Science Teaching’ course.
The difference between the levels of knowledge about
science teaching may create difference on teachers’
science teaching efficacy beliefs. In the study of Rubek
and Enochs (1990), they stated that the self efficacy
beliefs of teachers with low field information is lower than
those with high field information (KigUkyllmaz and
Budan, 2006). The findings of the current study are
consistent with the studies which found that increasing
the level of science teaching efficacy beliefs of pre-
service teachers is in parallel with their grades (Alabay,
2006; Vural and Hamurcu, 2008; Duban, Goékcakan,
2012; Kaya, 2013; Okur, 2015). Moreover, the current
study found that pre-service teachers who graduated

from mathematics and science department at high school
had more science teaching efficacy belief than those who
graduated from literature and mathematics department.
Those who graduated from mathematics and science
department took more science courses. This may be a
possible explanation of the difference in science teaching
efficacy beliefs. Vural and Hamurcu (2008) carried out a
study on preservice preschool teachers and determined
that most of the self efficient preservice teachers thought
that their efficacy arised from their graduation from
mathematics and science department at high school.

Lastly, teachers who had experience in the field for 10
years and more had higher level of science teaching
efficacy beliefs than those who had less teaching
experience. This result may be derived from teachers’
having more science teaching experience and more field
experience. Cheung (2006) indicated that there are
positive significant relationship between years of teaching
experience and self efficacy perception. On the other
hand, some researchers (Ekici, 2006; Saracaloglu and
Yenice, 2009) suggested that teaching experience is not
effective on the level of efficacy beliefs. Moreover,
another group of studies (Kigik et al., 2013) proposed
that teachers who had less teaching experience had
more science teaching efficacy beliefs. In fact, the studies
which obtained these findings were conducted with
primary, secondary and high school teachers. The
difference between the present findings may result from
the feature of the sample.

Conclusion

The present study was designed to investigate the
science teaching efficacy beliefs of pre- and in-service
preschool teachers. As a result of the study, it was found
that in-service teachers had higher level of science
teaching efficacy beliefs than pre-service teachers.
Furthermore, pre-service teachers at last grade had more
science teaching efficacy beliefs than first graders.
Besides, the level of science teaching efficacy beliefs of
pre-services teachers who had mathematics and science
background at high school is higher than pre-services’
who had literature and mathematics background level.
Lastly, teachers who had teaching experience of more
than ten years had more science teaching efficacy belief



score than the others.

In line with these results, supporting pre-service
preschool teachers and in-service teachers who have
less teaching experience will be beneficial. It can provide
more opportunities on teaching experience to pre-service
teachers in teacher education programs in Turkey. In this
study, the science teaching efficacy beliefs of pre- and in-
service teachers were investigated. Further research
might explore the effectiveness of teachers’ science
teaching efficacy beliefs on children’'s science
achievement in preschool.
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