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Abstract. Einstein’s theory of relativity and quantum physics opened
Newton physics up for discussion, thus triggering the new science at the
beginning of the 20th century. Philosophy of science, which was named as
the new science in the 20th century, caused fundamental changes in
research methods and paradigms. The methods and set of values brought
by the new science affected social sciences as well. In conjunction with
this mentioned change and development, the field of education and the
view of schools were influenced. In the same vein, identifying the thoughts
of school principals on leadership styles based on new science was
considered as a primary need and set the objective of this research. In this
regard, a “The Levels of New Science Leadership Behaviors of School
Principals Scale” was developed. Following the literature review, the scale
with 54 items was prepared and underwent expert review. Finally it was
applied to 200 school principals who were working in primary and
secondary schools in the Anatolian side of Istanbul. The data acquired
were analyzed through SPSS 15.0 and Lisrel 8.51 programs. The results of
the analysis revealed that the scale was comprised of a total of 27 items
and had 5 factors (dimensions). The reliability analysis indicated internal
consistency value (Cronbach Alpha) as .94. Confirmatory factor analysis
was carried out in Lisrel program. According to results of confirmatory
factor analysis, the X2/df ratio was calculated as 2, 24 which showed that
the measurement model was in accord with the data.
Keywords: leadership in new science; leadership in new science scale;
school principals, quantum leadership

1 Introduction
The effort of humankind to reach information can be considered as an age-long scientific
adventure. Evolving through different scientific paradigms and methods in time, this quest
first reached Newton’s perspective which was named modernism. Newton’s perspective
was based on Greek philosophy [1, 10]. According to Plato, the real can be reached by
a
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mind [28]. Differing from Plato’s idealism, Aristoteles suggested the idea of physics for the
first time, thus laying the foundations of the concept of causality [19]. Galileo’s integrating
mathematics and scientific experiment was the first time experiment was emphasized in
science [17]. It can be said that Descartes and Bacon also contributed to the formation of
conceptual framework of modern science [6].
According to the world view emerged and developed along with the fundamental
principles of Newton’s physics, universe is a mechanical system functioning in
mathematical laws. If the state of a particular element is known in detail, the future of that
element can also be pinpointed. The future is built with the functionality of the set of simple
rules [18, 20]. According to Newton’s perspective, nature is so universal, deterministic,
objective and in a state of wholeness not limited by the notion of time that it can seem the
same to different observers [25].
Einstein’s theory of relativity and quantum physics opened Newton physics up for
discussion, thus triggering the new science at the beginning of the 20th century [4, 12 and
13]. Instead of a firm determinism, quantum physics draws attention to the uncertainty and
probability behind reality, chaos mathematics, the order behind chaos and complexity
science, as well as the self-organizing structures at the core of complexity [21]. Newton’s
point of view based on atom, determination, reduction, precision and predictability started
to be replaced by the idea that universe has a nature which is alive, dynamic, integrative,
unclear, non-linear and self-organizing.
Quantum physics revealed that universe cannot be analyzed through separating into
fractions in a mechanic point of view [29]. Space and time not only affects everything, but
also gets affected by everything. There is no universal present time; space and time are
dynamic. The previous idea that there is an unchanging universe has given its place to the
notion of a dynamic and irreversibly expanding universe with a possibility of starting
before a finite time and ending after a finite time [5, 11]. With quantum and the theory of
relativity, the idea that the observer is in the world that is observed and the “human” side of
physics can be seen [25]. Thus, the universe can be considered as a vivid and emergent
system that goes beyond the difference between physical and social sciences [26].
This philosophy of science led to fundamental changes in social sciences paradigms and
methods in the 21st century [10, 19 and 28]. The application of new science in social
systems occurred via sciences related to physics such as chaos theory, self-organizing
systems and quantum physics [16, 30]. This idea highlighted the importance of inter
subjectivity, context, multiple worlds and ideas, nonlocal reasons and collusion [9, 14 and
23]. The process of leadership gains importance when organization is handled in this
context.
Under this new paradigm, prediction and determinism are a myth. Leaders begin with a
strong intention, not a set of action plans. Leaders must have confidence in the
organizations’ intelligence. The future is unknown, but they believe the system is talented
enough to organize in the way the future requires [30]. Employees are encouraged to
consistently seek out new and discomforting information that challenges the equilibrium of
the organization. Many educational leaders view the application of the new sciences to
educational leadership with undisguised skepticism [22].
In this regard, studying the process of organizational behavior and leadership in new
science is thought to be an important necessity. By the nature of education, the evaluation
of principals through new science can be considered an investment in the future. There have
been a lot of research carried out through the perspective of new science in the world [3, 7,
22 and 30] and in Turkey [8, 15, 24 and 27]. However, there has not been an example of a
scale addressing the school principals’ leadership behaviors in Turkey from the
perspectives of Turkish culture and new science. In this vein, the aim of the study is to
identify school principals’ level of new science leadership behaviors. Becker’s [3] new
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science theoretical structure is adopted in this study. According to Becker [3], new science
is comprised of five elements; “uncertainty and unpredictability”, “complementarity”,
“semantic and chaotic complexity”, “wholeness and implicate order”, “non-linear adaptive
networks”. Identifying school principals’ new science leadership behaviors is regarded
significant in that it has the potential to be a source for other relevant research and present
important data to theoreticians and practitioners beyond being merely an assessment.

2 Method
2.1 Study group
The data were collected from 200 school principals working in primary and secondary
schools of Anatolian side of Istanbul who voluntarily took part in the study in 2014-2015
educational year.
2.2 Process
The phases followed in the process of data collection are presented below. Studying the
basic theories of new science such as quantum, relativity, and chaos and complexity, the
researchers came up with 54 items on leadership in new science, after which they received
expert review. These 54 items were written in relation with Becker’s 5 dimensions in new
science; uncertainty and unpredictability, complementarity, chaotic complexity, integrity
and embracing order, non-linear harmonic networks. Corrections were made on some items
as a result of expert review and 54 items were organized for the participants to choose one
of the options; “strongly agree”, “agree”, “neutral”, “disagree” and “strongly disagree”. The
scale was applied to school principals in 2014-2015 fall term. In New Science Leadership
Scale a total of 5 dimensions and 54 items were included. It was organized in Likert Scale
type and expert review was obtained in content validity.
The data were processed in SPSS program. As they had negative meaning, items 9, 21,
33, 44 and 54 were coded inversely in SPSS. Scale reliability analysis and factor analysis
were used in SPSS for) predictive analysis. In SPSS 15.0, the collected data were first
processed through exploratory factor analysis, then Lisrel 8.51 program was used for
confirmatory factor analysis.

3 Findings
3.1 Exploratory factor analysis
First of all, Kaiser-Mayer-Olkin (KMO) and Barlett Test of Sphericity were studied for
factor analysis compliance. For the factor analysis to be used, KMO value must be over .60
and Barlett Test of Sphericity must be significant (Baykul & Güzeller, 2014). KMO value
was .84 in this study. A result close to or over .90 is considered to be a very good result
(Baykul & Güzeller, 2014). A significant result of .001 was found at the Barlet Test of
Sphericity. KMO test result and Barlet Test of Sphericity result were parallel and
significant.
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Table 1. Factor analysis results of level of new science leadership behaviors of School principals
scale
Factor

I

II

III

IV

V

Item N.

F1

M3

0,57

M4

0,76

M5

0,79

M7

0,70

M9

0,57

F2

F3

F4

F5

Variant
Explained

14,9

M15

0,75

M16

0,75

M17

0,74

M18

0,63

M20

0,56

13,9

M23

0,78

M24

0,76

M29

0,66

M30

0,72

M31

0,66

13,7

M38

0,65

M40

0,69

M41

0,64

M42

0,77

M43

0,66

M44

0,77

12,7

M46

0,60

M47

0,75

M48

0,73

M49

0,74

M52

0,55

M53

0,71

Kaiser-Meyer Olkin: 0,91

11,6

66,8

Batlett’s Test of Sphericity Sig.: 0,00

3.2 Confirmatory factor analysis
At the end of confirmatory factor analysis, it was found that the scale has the best structure
with 5 factors and the remaining 27 items generally met the fit indixes after the
modifications.
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Fig 1. The level of new science leadership behaviours of school principals DFA results
3.3 Reliability of new science leadership scale
Cronbach Alpha coefficient of the scale was found 0.94 which is considered quite high.
Cronbach Alpha coefficient values of the sub-dimensions were calculated as respectively
0,79 – 0,86 – 0,79 – 0,85 – 0,87. It is seen that in leadership scale, total correlation for all
items change between 0,45 - 0,77 and t-scores of all items were significant (p<0,01). When
paired tests correlations of dimensions and scales (Spearman Brown) results are studied,
Paired tests correlations are 0,87; dimensions correlation results are 0,81 – 0,85- 0,78- 0,82,
0,87. It can be interpreted by the results that the validity of the items in the scale was high
and distinguishing in terms of leadership perception, and the items in the scale were
directed at measuring the same behavior in the scale.

4 Discussion and conclusion
In the study, “The Levels of New Science Leadership Behaviors of School Principals
Scale” was developed with the aim of identifying the levels of school principals’ new
science leadership behaviors. Firstly, a five factor structure was obtained through
exploratory factor analysis in the process of developing the scale. The structure obtained
through exploratory factor analysis was tested in terms of model fit through confirmatory
factor analysis. As a result of exploratory and confirmatory factor analyses, the 27 items
and five factors model was found to be theoretically and statistically appropriate. Besides,
these results are proof that the scale is valid structurally. When the internal consistency is
studied within reliability, it was found that the scale was reliable.
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As a result of this study, The Levels of New Science Leadership Behaviors of School
Principals Scale was found to be a valid and reliable scale that can be used to identify
primary and secondary school principals’ levels of new science leadership behaviors. The
distribution of items in the scale by factors: Items 3, 4, 5, 7 and 9 measure “Uncertainty and
Unpredictability”, items 15, 16, 17, 18 and 20 measure “Complementarity”, items 23, 24,
29, 30 and 31 measure “Semantic and Chaotic Complexity”, items 38, 40, 41, 42, 43 and 44
measure “Wholeness and Implicate order”, and items 46, 47, 48, 49, 52 and 53 measure
“Non-linear Adaptive Networks”.
The lowest and highest possible scores of the scale are 27 and 135. If the total score of
the scale is divided by the number of items (27), a conclusion about the level of school
principals’ new science leadership behaviors can be arrived. At the end of this operation,
below 2.5 means high, between 2.5 and 3.5 means medium, and over 3.5 means low level
of leadership behavior in new science. As the numbers go up, the leadership behavior in
new science goes up. The valid and reliable scale developed in this study can be used in
identifying the levels of school principals’ new science leadership behaviors in relevant
literature.
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