PRESERVICE TEACHERS’
PERCEPTIONS OF THE
RELATIONSHIP BETWEEN
SCIENCE AND PEACE

Abstract. Raising young people aware
of the need for science for peace is only
possible with modern education that is
based on science and enriches science with
elements of peace. Accordingly, determination of perceptions of preservice teachers,
who will bear the greatest responsibility
in raising individuals, about the relationship between science and peace is of great
importance. The aim of this research was
to develop a valid and reliable scale to
measure preservice teachers’ perceptions
of the relationship between science and
peace. A total of 253 preservice teachers, including 88 from the department of
science teaching, 87 from the department
of mathematics teaching and 78 from the
department of primary school teaching,
who were in their 4th year in the education faculty of Kocaeli University, Turkey,
during the spring term of the academic year
2014-15, were recruited for this study. As
a result of the factor analysis, Cronbach’s
alpha (á) reliability coefficient of the scale,
consisting of four factors, including ‘Communication and Intercultural Dialogue’ (6
items), “Technological Developments’ (6
items), ‘Socio-Economic Developments’ (7
items) and’ Peace Education’ (7 items), and
26 items, was found to be .93. The Scale
for Perception of the Relationship between
Science and Peace (SPSP) is the first unique
scale developed to determine preservice
teachers’ perception of the relationship
between science and peace.
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of preservice teachers, scale development.
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Introduction
From the time of the naturalists such as Copernicus, Kepler, Galileo
and Newton up until today, the desire to dominate nature and obtain its
information has been a major goal of science. While providing humans with
information about nature, science satisfies their desire to process nature
according to their demands through technology and dominate it. The desire to dominate nature launched an intense industrialization process with
Industrial Revolution, which is a result of international competition and race
to surpass. Although industrial revolution meant a healthy, comfortable life
filled with technological toys with astonishing diversity to an unprecedented
level in history for a large population (Mcclellan & Dorn, 2013), its stakes and
results were high. According to Gül (2013), ‘urbanization and demographic
challenges triggered by industrialization process led to rapid destruction of
nature and disruption of wildlife, impaired the balance of nature in favor of
people and caused environmental disasters almost impossible to remedy’
(p.18) . This has posed a threat to human life and social peace required for
a healthy life.
As in nature, science has become a tool in the realization of a society’s
desire to dominate another society in the historical process. With technologies
it has provided, it caused wars and other areas of cross-border competition
acquire various dimensions. In the new world order, a new era, where wars
are called ‘total war’, has begun. In total war, operations are all over the world;
there is no limit to war (Wikipedia, 2015). Therefore, wars have become more
formidable. Nuclear and chemical weapons, missiles and radar tracking
devices are of great importance in terms of both defense and attack, giving
rise to great changes for the implementation of war (Koç, 2013). Innocent
people lose their lives in non-stop wars in most parts of the world, while
some countries support the developments in the war industry for the sake
of their economic interests. Developed countries control the majority of
the world’s resources in this regard, while the least developed countries are

Journal of Baltic Science Education, Vol. 15, No. 4, 2016

ISSN 1648–3898

PRESERVICE TEACHERS’ PERCEPTIONS OF THE RELATIONSHIP BETWEEN SCIENCE AND PEACE
(P. 464-476)

faced with an environment lacking basic human needs (Kaypak, 2012). As a result, all these developments have
become a threat to world peace.
Peace manifests itself in individual and social relations, and in our era, have also become universal and globally shared values (Balcı & Katılmış, 2012). In an environment where there is no peace, all natural and human elements and vital processes are under threat so presence of national and international peace and preserving it are
of paramount importance. To ensure presence of peace and preserve it, scientific developments that will minimize
such threats in terms of quality and quantity and ensure optimum use of natural resources in order to make them
sustainable are required. Briefly, it is necessary to contribute to peace by making science for peace.
International organizations who believe in the necessity of building peace through science continue their
activities on a global scale. One of them, the United Nations Educational, Scientific and Cultural Organization
(UNESCO) has continued its operations since 1945 in order to contribute to the establishment of global peace
through education, science, culture and information (“Introducing UNESCO,” 2015). “Science for Peace”, which is a
project being carried out to help and pioneer building peace in the light of scientific data was launched in 2009
and it continues its activities in the international platform with over 2500 members (Science for Peace, 2015). Science for Peace and Security (SPS) Committee of North Atlantic Treaty Organization (NATO) is the primary NATO
committee that supports practical cooperation in the area of civil science and innovation (“The Science for Peace
and Security Programme,” 2015). This committee also contributes to NATO’s mission by supporting scientific projects for peace.
With article 26/2 of United Nations Universal Declaration of Human Rights, which says “Education shall promote
understanding, tolerance and friendship among all nations, racial or religious groups, and shall further the activities
of the United Nations for the maintenance of peace.” (“Universal Declaration of Human Rights,” 2015) the importance
of education is referred to for peace and for maintaining peace. Raising young people aware of the need for science
for peace is only possible with modern education that is based on science and enriches science with elements of
peace. Accordingly, determination of perceptions of preservice teachers, who will bear the greatest responsibility
in raising individuals, about the relationship between science and peace is of great importance.
Importance of the Research
In the literature, there are several studies on the concept of science, including perception of the concept of science (Muşlu and Macaroğlu, 2006), attitudes towards science (Mıhladız and Duran, 2010; Erdoğan, 2013), preservice
teachers’ perceptions of scientists (Ünver, 2010; Çermik, 2013; Şenel and Aslan, 2014). Studies on the concept of
peace include attitudes towards peace issues (Aktaş and Safran, 2013), influence of the school in raising awareness
about peace (Joseph, 2012), perception of peace concept (Katılmış et al., 2011; İmamoğlu and Bayraktar, 2014),
creating peace based programs (Ghaderi, 2011), peace education (Gültekin and Gültekin, 2013; Paderanga, 2014)
and global citizenship education for world peace and security (Farahani, 2014). Although science and peace were
individually addressed and studied, there’s no study in the literature that investigated perception of the relationship
between science and peace. Thus, this scale, which can determine preservice teachers’ perceptions of the relationship between science and peace, is the first in the area, and it is expected to contribute to the literature in terms
of its effort to reveal preservice teachers’ perceptions of the relationship between science and peace.
Aim of Research
In this context, the main aim of research is to develop an instrument for measuring preservice teachers’
perceptions of the relationship between science and peace. In the literature, there’s no report of a scale that can
measure individuals’ perceptions of the relationship between science and peace. Therefore, development of “the
Scale for Perception of the Relationship between Science and Peace” applicable to teachers is expected to bridge
an important gap in the area. Determining preservice teachers’ perceptions of the relationship between science
and peace will provide guidance to experts of the area and educators.
Methodology of Research
A mixed-methods sequential exploratory design was used to develop and test the reliability and validity of The
Scale for Perception of the Relationship between Science and Peace (SPSP). The mixed-methods sequential exploratory
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design consists of two distinct phases: qualitative followed by quantitative data collection and analysis (Creswell
et al. 2003). According to Cresswell (2012), this design is useful when developing and testing a new instrument.
Based upon this design, in the first phase, qualitative methods (document analysis and expert views) were used
to generate an item pool. In the second phase, quantitative methods (factor analysis and reliability) were used to
evaluate the construct validity and reliability of SPSP.
Sample
The research sample consisted of a total of 253 preservice teachers, including 88 from the department of science teaching, 87 from the department of mathematics teaching and 78 from the department of primary school
teaching, who were in their 4th year during the spring term of the academic year 2014-15. Comrey and Lee (1992)
offered a rough rating scale for adequate sample sizes in factor analysis: 100 = poor, 200 =fair, 300 = good. Information about the participants, including gender, department and type of study, is given in Table 1.
Table1.

Data relating to the participants of the research.
DEPARTMENT

Female

Male

TOTAL

n

%

n

%

Science Teaching, daytime education

38

15.02

5

1.98

43

Science Teaching, evening education

41

16.21

4

1.58

45

Mathematics Teaching, daytime education

40

15.81

11

4.35

51

Mathematics Teaching, evening education

25

9.88

11

4.35

36

Primary School Teaching, daytime education

33

13.04

7

2.77

40

Primary School Teaching, evening education

33

13.04

5

1.98

38

Total

210

83.00

43

17.00

253

Data Collection Tools
The scale for perception of the relationship between science and peace (SPSP) was developed to determine
preservice teachers’ perceptions of the relationship between science and peace (The scale in annex). For this purpose,
a literature review was performed and theoretical framework was determined. An item pool was generated in the
light of accessible information and texts obtained from preservice teachers’ answers to open-ended questions.
During the preparation stage of the guidelines, opinions of the two assessment and evaluation experts and
the three field experts were obtained to measure the perception of the relationship between science and peace, and
a 5-point Likert scale was developed. Guidelines and publication of the scale were performed accordingly. Rating
and scoring of the items were as follows: “I strongly disagree (1)”, “I disagree (2)”, “I neither agree nor disagree (3)”, “I
Agree (4)”, “I strongly agree (5)”. For negative statements, completely opposite of the abovementioned rating was
performed. High score obtained from the scale indicates that preservice teachers’ perceptions of the relationship
between science and peace is positive.
Attention was paid to ensuring that the scale items are simple, plain and straightforward. After the scale items
were prepared, 2 experts on Turkish language teaching were consulted to check if the sentences are clear and bear
a single meaning in terms of their compliance with grammar and clarity. In line with the opinions of these experts,
the sentences in the items were made compliant with Turkish language.
The items in draft form of the scale were reviewed by 3 experts from the department of science teaching. They
were asked to assess each of the items in terms of whether the items in the draft form are in compliance with the
subject they’re intended to measure, indicate their suggestions on the relevant items and print their suggestions
for new items, if any. In accordance with the experts’ opinions, necessary corrections were made and the scale
reached its final form for a trial.
Draft SPSP was implemented on 15 preservice teachers from the department of science teaching in order
to receive feedback on the clarity and implementation period of the items. Those who completed SPSP were in-
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terviewed about what they think about the clarity of the scale items and adequacy of the time for answering the
questions. Minor adjustments were made in the structure of sentences only in 2 items and the scale became ready
to be implemented on a large group.
Implementation was carried out on the specified study group. Reliability and validity analyses were performed
with the obtained data.
Data Analysis
The data obtained in the research were analysed using SPSS 11.5 and Lisrel 8.7 software packages. Exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA) were performed for construct validity of SPSP. In this
way, it was assessed to what extent the resultant four-factor-measurement-model complies with the collected data.
Within the scope of reliability studies, item-total correlation coefficients and Cronbach’s alpha internal consistency
coefficients were calculated.
Results of Research
Exploratory Factor Analysis
Exploratory factor analysis was performed in order to reveal factor pattern of the measurement tool with 57
items intended to measure preservice teachers’ perceptions about the relationship between science and peace.
Before the analysis, Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy test (Kaiser, 1974) was applied
to test if sample size is suitable for factorization. At the end of the analysis, KMO value was determined to be 0.94.
In line with this finding, it was concluded that the sample size is ‘’ perfect ‘’ for doing a factor analysis (Tabachnick
& Fidell, 2007). In addition, Bartlett sphericity test (Bartlett, 1954) was performed in order to test whether the data
has a multivariate normal distribution. The chi-square ( χ2 ) value obtained from the analysis was found to be
significant
( χ2(253) = 4628.312 ; p< .01 ). According to the results shown in Table 2, data were assumed to have
a multivariate normal distribution.
Table 2.

KMO and Bartlett Test Analysis Results for the Scale for Perception of the Relationship between
Science and Peace.
Kaiser-Meyer-Olkin Measure of Sampling Adequacy
Bartlett’s Sphericity Test

Approx. Chi-Square

0.947
4628.312

df

595

Sig.

0.0001

Principal component method has been selected as the factorization method to reveal the factor pattern
of SPSP. Where it is difficult to decide to which component the items belong to, direct oblimin was used as the
rotation method to find an easier to read or more appropriate factor structure without disrupting the explained
variance (Büyüköztürk, 2004). As a result of the analysis, it was seen that there are four factors with an eigenvalue
greater than 1 for 57 items.
Factor load is a variable which shows to what extent the variables, in combination with other variables in
the respective factor, measure the same factor. In factor analysis, factor loads of the variables should be minimum
0.30, while 0.40 and higher values are also preferred in general (Floyd & Widaman, 1995). Based on this opinion,
acceptable factor load value was specified as .50. Items in which the difference of loading in more than one factor
is less than 0.20 were removed from the scale. These processes were repeated until obtaining a suitable structure
with 4 factors and 26 items. Load values of these items are in the range of .50 to .80.
In view of the scree plot in Figure 1, it is noteworthy that the point where the curve shows a rapid decline is
the point where the fourth factor is located. As a result, it was concluded that SPSP should have 4 factors.
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Figure 1.

Scree Plot for SPSP.

Important values related to 4 factors obtained as a result of factor analysis are shown in Table 3. Table 3 proves
that factor loads of the items are well above the acceptable values. In addition, the contribution of factors to the
total variance (%) are 39.9, 7.1, 3.8 and 3.4 for the 1st, 2nd, 3rd and 4th factors, respectively. Total contribution of the
established 4 factors to the variance is 54.3%. A high variance percentage means that the Scale for Perception of
the Relationship between Science and Peace has a strong factor structure.
Table 3.
Factors

ITEM

F1

Factor 1

9

0.799

0.606

7

0.721

0.607

14

0.593

0.482

2

0.563

0.479

16

0.521

0.582

29

0.506

0.385

Factor 2

468

Principal Component Analysis.
F2

F3

F4

Communality (covariance)

27

0.809

0.623

26

0.782

0.731

31

0.731

0.541

25

0.701

0.650

12

0.701

0.642

39

0.632

0.536
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Factors

ITEM

Factor 3

19

-0.780

0.565

21

-0.717

0.598

17

-0.614

0.478

36

-0.569

0.541

50

-0.564

0.480

56

-0.518

0.471

53

-0.512

0.542

Factor 4

F1

F2

F3

F4

Communality (covariance)

45

0.694

0.492

40

0.613

0.429

57

0.548

0.495

43

0.548

0.494

55

0.526

0.587

54

0.509

0.632

42

0.507

0.629

Eigenvalue

13.974

2.488

1.344

Variance Explained (%)

39.927

7.107

3.841

3.429

Total Variance Explained (%)

54.304
86.5

84.3

83.8

Cronbach’s a (%)

82.7

Total Reliability Cronbach’s á (%)

93.2

1.200

It is apparent from Table 3 that the rates by which each item explains the variance in the common factor
together (covariance) ranges between 0.38 and 0.73. This also shows that common factor variances of the items
are generally high.
As a result of the factor analysis, variables that are grouped under 4 factors have been identified. Information
on these factors is as follows.
The first factor consists of 6 items, including item 9, 7, 14, 2, 16 and 29. Eigenvalue of these items is 13.97, with
their factor load values ranging from 0.50 to 0.79. This factor includes clauses about communication and intercultural dialogue. Therefore, it was deemed appropriate to designate this factor ‘Communication and intercultural
dialogue’. One of the items in this factor is ‘Item 14: Developments in communication technology override borders
in the virtual environment so science increases intercultural communication and contributes to world peace.
The second factor consists of 6 items, including item 27, 26, 31, 25, 12 and 39. Eigenvalue of these items is
2.48, with their factor load values ranging from 0.63 to 0.80. This factor includes clauses about technological developments and it was therefore designated ‘technological developments’. One of the items in this factor is ‘Item 25:
Technological developments increase economic imbalance between countries with different levels of development
so science is an obstacle to communities living in peace”.
The third factor consists of 7 items, including item 19, 21, 17, 36, 50, 56 and 53. Eigenvalue of these items is
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1.34, with their factor load values ranging from 0.51 to 0.78. The items in this factor comprise clauses related to
socio-economic developments so it was deemed appropriate to designate this factor ‘socio-economic developments’. One of such clauses in this factor is ‘ item 17: Science prevents water wars and contributes to peace by
providing solutions to diminishing water resources”.
The fourth factor consists of 7 items, including item 45, 40, 57, 43, 55, 54 and 42. Eigenvalue of these items
is 1.2, with their factor load values ranging from 0.50 to 0.69. The designation ‘peace education’ was thought to
describe the factor in the most appropriate way. One of the items in this factor, namely ‘item 43: Science helps
people understand and become aware of natural phenomena, causing them to stay away from war.” provides a
better understanding of the designation of the factor.
Confirmatory Factor Analysis
Confirmatory factor analysis was used to test the accuracy of the model consisting of 26 items obtained by
exploratory factor analysis. Confirmatory factor analysis was conducted using Lisrel 8.7 software package.
Suggestions for modifying the model were examined and the modification which could contribute to x2 values was found to be between item 12 (scientific developments cause wars by increasing raw material and market
demand so it cannot provide a contribution to peace) and item 25 (Technological developments increase economic
imbalance between countries with different levels of development so science is an obstacle to communities living
in peace). After such modification was made and the analysis was repeated, the modification made a significant
contribution to chi-square (x2). Such modification was also shown on the model.
Matsunaga (2010) suggests that the results of confirmatory factor analysis should be evaluated in the light
of chi-square ( ) goodness of fit value, root mean square error of approximation (RMSEA), comparative fit index
(CFI) and standardized root mean square residual (SRMR). Büyüköztürk et al. (2012) states that chi-square fit index
is not a statistic evaluated on its own and suggests that chi-square value should be evaluated by dividing it by the
degree of freedom (df ). Following the modification, when fit indices of the measurement model was examined, p
value related to value ( ( 292) = 1231.64 ) was found to be significant( p<.01). When the model was evaluated with
respect to the ratio of chi-square to degree of freedom ( / sd =4.21), the fit was found to be at an acceptable level
according to the result obtained (Marsh & Hocevar, 1985). Based on the results obtained, it was confirmed that the
scale for perception of the relationship between science and peace has a 4-dimensional structure.
Figure-2 presents the resultant path diagram from confirmatory factor analysis of these four factors. Each
path shows the weight or load of representation of latent variable in observed variable (Çokluk et al, 2012). As illustrated in the figure, t values regarding the explanation of observed variables by latent variables are significant
at the .01 level.
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The path diagram of SPSP.
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Reliability
Individual Cronbach’s alpha reliability coefficients were calculated for each subscale and the whole scale in
order to demonstrate internal consistency of the scale, developed to determine preservice teachers’ perceptions
of the relationship between science and peace. As a result of the statistical analyses performed to question the
consistency of the scale, the resulting Cronbach’s alpha (α) reliability coefficient was .93. In addition, Cronbach’s
alpha (α) reliability coefficients of the subscales of SPSP were .82, .86, .84 and .83 for 1st, 2nd, 3rd and 4th subscales,
respectively. The corrected item-total correlations calculated for each factor to determine to what extent the scale
items distinguish preservice teachers in terms of their perceptions of the relationship between science and peace
ranged from .45 to .70 (Table 4).
Table 4.

Results of Item Analysis of SPSP.
Factor items

Corrected itemtotal correlation

Communication and intercultural dialogue

Factor items

Corrected item-total
correlation

Socio-economic developments

2

.57

17

.58

7

.59

19

.53

9

.54

21

.61

14

.57

36

.61

16

.67

50

.59

29

.51

53

.67

56

.61

12

.60

Peace education

25

.63

40

.48

26

.60

42

.70

27

.45

43

.51

31

.49

45

.46

39

.55

54

.66

55

.63

57

.53

Technological developments

Discussion
The aim of this research was to develop a valid and reliable scale to measure preservice teachers’ perceptions
of the relationship between science and peace. Exploratory and Confirmatory factor analyses were used to evaluate the construct validity. Reliability of the scale was tested via Cronbach’s Alpha and The corrected item-total
correlation.
Exploratory factor analysis was performed in order to reveal factor pattern of the measurement tool with 57
items intended to measure preservice teachers’ perceptions about the relationship between science and peace.
As a result of the analysis, a suitable structure with 4 factors and 26 items was obtained. Load values of these items
are in the range of .50 to .80. A factor load of 0.50 and higher is considered very good value (Streiner, 1994; Costello
& Osborne, 2005). Total contribution of the established 4 factors to the variance is 54.3%. An explained variance
less than 60% is generally regarded as unsatisfactory (Hair, Anderson, Tatham & Black, 1998), however, this ratio
is considered satisfactory for social sciences (Msweli & Wushe, 2014). A high variance percentage means that the
Scale for Perception of the Relationship between Science and Peace has a strong factor structure.
Confirmatory factor analysis was used to test the accuracy of the model consisting of 26 items obtained by
exploratory factor analysis. The RMSEA value was .10, which demonstrates that the fit is mediocre (Hu & Bentler, 1999).
When conformity indexes were examined, CFI value was .95, which indicates a good fit (Kline, 2011; Hu & Bentler,
1999). SRMR, which is also another fit index, was .08, which is another finding that demonstrates the good fit (Hu
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& Bentler, 1999; Matsunaga, 2010; Worthington & Whittaker, 2006). Based on the results obtained, it was confirmed
that the scale for perception of the relationship between science and peace has a 4-dimensional structure.
Individual Cronbach’s alpha reliability coefficients were calculated for each subscale and the whole scale in
order to demonstrate internal consistency of the scale. As a result of the statistical analyses performed to question
the consistency of the scale, the resulting Cronbach’s alpha (α) reliability coefficient was .93. Nunnally (1967) argues
that if reliability of a scale depending on alpha (α) coefficient is .80 ≤ α < .100, the scale is a highly reliable scale. In
this case, the items in SPSP can be said to be consistent with each other and show the same characteristic.
The corrected item-total correlations calculated for each factor to determine to what extent the scale items
distinguish preservice teachers in terms of their perceptions of the relationship between science and peace
ranged from .45 to .70. According to Büyüköztürk (2006), the items with item-total correlation of .30 and higher
distinguish individuals well. According to all these results, SPSP is reliable to the extent acceptable for research in
social sciences.
Findings of validity and reliability studies indicated that The Scale for Perception of the Relationship between
Science and Peace (SPSP) sets a valid and reliable tool for determining preservice teachers’ perceptions of the relationship between science and peace.
Conclusions
In this research, a scale to determine preservice teachers’ perceptions of the relationship between science
and peace was developed. The scale is a four-factor scale. The four-factor structure determined by EFA was also
examined by CFA and the calculated fit statistics were found to satisfy the criteria values specified in the method.
This result was interpreted as that the scale has a good model-data fit.
A reliable 26-item scale with a Cronbach’s alpha (α) reliability coefficient of .93, consisting of four factors in total,
was obtained. The resulting factors were designated as communication and intercultural dialogue, technological
developments, socio-economic developments and peace education.
The Scale for Perception of the Relationship between Science and Peace (SPSP) allows determination of preservice teachers’ perceptions of the relationship between science and peace. It may also be adapted for primary
and secondary school students and their perceptions of the relationship between science and peace can be determined. Using this scale, a comprehensive study that will determine perceptions of preservice teachers studying at
all education faculties across Turkey about the relationship between science and peace can be conducted.
The results of this study demonstrated that this scale is a valid and reliable scale and it’s the first scale developed to determine preservice teachers’ perceptions of the relationship between science and peace.
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APPENDIX
SEX:

DEPARTMENT:
I strongly disagree

I disagree

I am neutral

I agree

I strongly agree

THE SCALE FOR PERCEPTION OF THE RELATIONSHIP BETWEEN SCIENCE AND PEACE (SPSP)
Dear Pre-Service Teachers,
Please indicate your level of agreement with the following expressions by putting a cross (X) in the
boxes. Thank you for your contribution to my study with your responses.

Science is a universal language. Therefore, it is the most appropriate approach for keeping the peace in
the world.

1.

1

2

3

4

5

Science leads to peace through progress in communication technologies and providing inter-cultural
communication.

2.

1

2

3

4

5

Science makes contribution to peace by bringing together people from various languages, religions, and
races.

3.

1

2

3

4

5

Scientific developments cannot contribute to peace since they increase the need for raw materials and
markets, thereby causing wars.

4.

1

2

3

4

5

Science contributes to the world peace by increasing intercultural communication as the developments in
communication technologies invalidate the boundaries in the virtual environments.

5.

1

2

3

4

5

Science education contributes to solving social problems peacefully by improving the critical thinking skills
of individuals.

6.

1

2

3

4

5

Science contributes to peace through generating solutions for depleted water resources, thereby preventing water wars.

7.

1

2

3

4

5

Science creates a peace environment by eliminating the poverty through products to be used in agriculture.

8.

1

2

3

4

5

Scientific developments contribute to peace by minimizing the natural resources competition among
communities.

9.

1

2

3

4

5

Science prevents communities from living in peace by increasing the economic inequality between different
countries with different levels of development through technological advances.

10.

1

2

3

4

5

Science prevents communities from living in peace by increasing the developmental inequality between
different countries through developments in communication technologies.

11.

1

2

3

4

5

Science prevents communities from living in peace by increasing wars through advances in war technology.

12.

1

2

3

4

5

Science education contributes to peace by positively improving individuals’ perspectives towards human
rights.

13.

1

2

3

4

5

Scientific developments lead to wars for healthy living spaces by causing environmental pollution.

14.

1

2

3

4

5

Science creates a peace environment through the products it develops to meet basic needs (e.g. hunger,
thirst, accommodation).

15.

1

2

3

4

5

Science cannot contribute to peace through technological advancements by facilitating people’s lives while
creating threats against their health.

16.

1

2

3

4

5

Science education makes a difference for individuals to be able to evaluate international peace strategies
by informing them of the developments in the science history.

17.

1

2

3

4

5

Individuals’ being informed about scientific developments leads them to behave consciously and thus
makes a contribution to the world peace.

18.

1

2

3

4

5

Science enables people to understand natural events and raises their awareness, which keeps them
away from war.

19.

1

2

3

4

5

Science education makes a difference for individuals to evaluate national peace strategies by equipping
them with the developments in the science history.

20.

1

2

3

4

5

Countries are informed about the developments in the world thanks to science. Peace environment is
created as the developmental differences between the countries are reduced.

21.

1

2

3

4

5
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SEX:

DEPARTMENT:
I strongly disagree

I disagree

I am neutral

I agree

I strongly agree

THE SCALE FOR PERCEPTION OF THE RELATIONSHIP BETWEEN SCIENCE AND PEACE (SPSP)
Dear Pre-Service Teachers,
Please indicate your level of agreement with the following expressions by putting a cross (X) in the
boxes. Thank you for your contribution to my study with your responses.

Science creates peace environment by eliminating the poverty through the industrial products it develops.

22.

1

2

3

4

5

Science education allows people to come up with peaceful solutions by leading them to adopt a critical
approach towards what is happening around them.

23.

1

2

3

4

5

Science education allows producing peaceful solutions by improving the problem solving skills of individuals.

24.

1

2

3

4

5

Science contributes to peace by preventing energy wars through the solutions it develops for depleted
energy resources.

25.

1

2

3

4

5

Science education leads to social peace by making individuals aware of the importance of collaborationbased working for scientific development.

26.

1

2

3

4

5
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