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Abstract

A country’s competitiveness and development efforts are determined by the qualified manpower it has trained.
Reaching qualified manpower is possible with a good higher education. At this point, quality and competencies
of higher education institutions come to the fore. In this direction, families are constantly researching for their
children to have a good university education and take into account quality indicators to make a good choice.
In this study, science teacher training programs, which are higher education programs, were examined in
terms of quality standards for management and administrative services. A quality standard scale has been
developed within the scope of the research. The survey method, which is one of the quantitative research meth-
ods, was used in the research process. While determining the research sample, criterion sampling and appro-
priate sampling types were preferred. 1352 people participated in the study voluntarily and willingly. As a
data collection tool, a Likert-type scale with 7 factors and 58 items was used by the researchers. The data
obtained within the scope of the research were analyzed using SPSS 20.0 and LISREL 9.2 package programs.
As a result of the exploratory factor analysis of the developed scale, it was seen that the factor loads varied
between .402 and .907. The Kaiser-Meyer-Olkin value was determined to be .817. It was found that the total
variance explained was 55.93% and Cronbach’s Alpha value was .907. As a result of the confirmatory factor
analysis, it was found that X?/Df value was 1.93, RMSEA value was .04, NNFI value was .95, SRMR value
was .07 and AGFI value was .75. According to the results of the research, a valid and reliable scale was devel-
oped and it was determined that the stakeholder opinions (prospective teachers, teachers, faculty members)
contributed to the quality standards at “a very significant” level.

Key Words:  Science teacher education program, management and administrative services,
quality standards, scale development
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Fen Bilgisi Ogretmen Yetistirme Programlarinda
Yénetim ve Idari Hizmetlere Yonelik Kalite
Standartlarinin Belirlenmesi

Oz

Bir iilkenin rekabet edebilme giicii ve kalkinma ¢abalar: yetistirmis oldugu nitelikli insan giicii ile belirlen-
mektedir. Nitelikli insan giicii ise iyi bir yiiksekdgrenim ile miimkiin olmaktadir. Bu noktada yiiksekogrenim
kurumlarmmn niteligi, kalitesi ve yetkinlikleri on plana ¢tkmaktadir. Bu dogrultuda aileler, cocuklarinin iyi bir
iiniversite egitimi almalar1 i¢in siirekli arastirma yapmakta ve iyi bir segim yapmak icin kalite gostergelerini
dikkate almaktadir. Yapilan bu calismada, bir yiiksekogretim programu olan fen bilgisi 6gretmen yetistirme
programlart yonetim ve idari hizmetlere yonelik kalite standartlar1 agisindan incelenmistir. Arastirma
kapsanunda bir kalite standard: Olgegi gelistirilmistir. Aragtirma siirecinde nicel aragtirma yontemlerinden
olan tarama yontemi kullamlmigtir. Arastirma orneklemi belirlenirken 6l¢iit 6rnekleme ve uygun ornekleme
tiirleri tercih edilmistir. Arastirmaya goniillii ve istekli olarak 1352 kisi katilmistir. Veri toplama aract olarak,
arastirmacilar tarafindan gelistirilen likert tiiriinde 7 faktorlii ve 58 maddeden olusan bir dlcek kullamilmistir.
Aragtirma kapsaminda elde edilen veriler, SPSS 20.0 ve LISREL 9.2 paket programlart kullamilarak ¢oziim-
lenmistir. Gelistirilen dlcegin acimlayict faktor analizi sonucu faktor yiiklerinin 402 ile .907 arasinda degistigi
goriilmiistiir. Kaiser-Meyer-Olkin degerinin ise .817 oldugu belirlenmistir. Aciklanan toplam varyansm
%55.93 ve Cronbach’s Alpha degerinin ise .907 oldugu bulunmustur. Dogrulayic: faktor analizi sonucunda
X2/Sd degerinin 1.93, RMSEA degerinin .04, NNFI degerinin .95, SRMR degerinin .07 ve AGFI degerinin
.75 oldugu bulunmustur. Arastirma sonuclarina gore gecerligi ve giivenirligi saglanan bir dlcek gelistirilmis
ve paydas goriislerinin (6gretmen adaylari, 6gretmenler, 6gretim iiyeleri) kalite standartlarima “oldukca
onemli” diizeyinde katilim sagladiklar belirlenmistir.

Anahtar Kelimeler:  Fen bilgisi 6§retmen yetistirme programu, yonetim ve idari hizmetler, kalite
standartlari, dlgek gelistirme
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Introduction

A country's competitiveness and development efforts are determined by
the qualified manpower it has trained. Reaching qualified manpower is
possible with a good higher education (Adigiizel, 2008). The quality of
education and training services has an important place in the develop-
ment, growth, development and creation of qualified manpower of a co-
untry (Ozden, 2000). Countries that have developed and proven themsel-
ves in the field of technology in this regard make large investments in
education systems every year (Bakioglu and Ulker, 2015). Because the
most important and last step that individuals have taken before starting
their professional life is higher education (Ayaydin, 2010; Kalayci, 2008).

The structure, working style, quality indicators and competitiveness of
higher education institutions are changing with each passing day (Giiles,
2013). Thanks to the internet, people can examine the whole world and be
aware of all developments. This situation also affects the universities and
higher education programs that families will choose for their children. Fa-
milies are now comparing universities and prefer the ones that have pro-
ven themselves in terms of quality, standards and competences (Yilmaz,
2018). An important component of universities that have proven themsel-
ves with respect to their competence is education faculties and teacher tra-
ining units. Teachers are groups that direct society and play an active role
in the creation of qualified manpower, especially from the onset of child-
hood (Eacute and Esteve, 2000). For this reason, teacher training programs
in higher education institutions should have a structure that can keep up
with the needs of the age and operate at certain standards (Yanpar-Yelken,
Celikkaleli, and Capri, 2007). Some new concepts emerge in line with these
purposes in higher education. These are; quality, accreditation, standards,
evidence and indicators (European Network of Quality Assurance Agen-
cies [ENQA], 2008).

Among these concepts, only the concepts of quality and standard have
been mentioned in accordance with the research subject. The concept of
quality has many equivalents in the literature. According to the Turkish
Language Institution (TDK, 2021a), quality is defined as “Qualification”,
while the concept of Qualification is defined as “the feature, qualification,
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and arbitrariness that indicates how something is and that separates it from other
things.” As it can be understood from the related definition, it is not pos-
sible to use the concept of quality in all scientific fields with a single defi-
nition. Therefore, it is necessary to handle the concept of quality in educa-
tion separately. Quality education can be defined as follows it is the
coexistence of many features such as perfection (free from mistakes), func-
tionality (ability to address many disciplines), economy (gain from time,
space and workforce) and keeping up with the era (Delfino and Persico,
2007; Sag, 2016).

It goes without saying that, it is inevitable for a quality education to
have certain standards (Bakioglu and Ulker, 2015). Especially having stan-
dards that are valid all over the world and assuring certain competencies
will seriously affect the quality of education. The notion of “standard” ac-
cording to TDK (2021b) is “the rule put in order to determine a product, a wor-
king method, the amount to be produced, the amount of money in the budget" in
an enterprise. The equivalent of this concept in educational sciences can
be defined as all kinds of indicators, concrete outputs and general expres-
sions given to the services provided in order to determine the competen-
cies of an educational process and to examine its responsiveness to the
needs (Hesapgioglu, 2003). The first large-scale study on determining qu-
ality standards in teacher training programs in our country was carried
out in 1998. Council of Higher Education (CoHE/YOK) and the World
Bank (WB) conducted this project entitled "Teacher Education Standards
and Accreditation in Turkey" and a number of accreditation and standard
criteria were determined then (Y@K, 1998, 1999a, 1999Db).

As for quality standards in higher education studies in Turkey they
seem to have accelerated after 1998. First of all, quality and accreditation
procedures were performed in engineering programs and with the achie-
vement of satisfactory results, these practices were also used in teacher
training programs (Turan, 2013). Science education and science teacher
training programs have a special place among teacher training programs
in our country. Because science education is an important branch of sci-
ence that contains many different disciplines and prepares the individual
for life. Understanding and applying the innovations and technological
developments required by the age is basically possible with science edu-
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cation. For this reason, determining the quality standards of science teac-
her training programs would be an appropriate attempt. Many studies
have been conducted on science teacher training programs. These studies
take the form of various shape like; comparison studies (Ersoy, 2006;
Kocakaya, 2015; Korkmaz, 2013), research on professional competence
(Bastiirk, 2008; Seferoglu, 2004), studies on program development
(Demirbas and Yagbasan, 2005; ézyurt, 2014; Tukur, 2016), teacher prob-
lems (San¢gmuis, 2014), research done for determination of science teacher
competencies (MEB, 2002, 2006, 2008) and the ones concentrating upon
teacher training policies (Celiker, 2015; Meraler, 2011). However, it has
been observed that there are not enough number of studies regarding
quality standards. Therefore, in the study, "Determination of Quality
Standards for Management and Administrative Services in Science
Teacher Training Programs" was aimed. The following sub-goals are in-
cluded in the research:

1. Development of a valid and reliable quality standard scale for

management and administrative services,
2. Implementation of the developed scale and determination of
stakeholder opinions.

Method

In this study, survey method, which is one of the quantitative research
methods, was preferred. The survey method is a model that provides in-
depth information about an event, fact or situation and aims to describe
the situation without intervening in the process (Delice, 2015; Fraenkel
and Wallen, 2003). In the literature, it is seen that the survey method is
frequently preferred in determining the quality standards in teacher train-
ing programs and performing scale development practices (Erisen, 2001;
Giiles, 2013; Turan, 2013; Yilmaz, 2018).

The Study Group
The study group of the research was determined by two different sam-

pling methods. These sampling methods are criteria and appropriate sam-
pling. The reason why these sampling methods are preferred is that they
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provide researchers with convenience and usefulness in terms of time, ef-
fort and cost (Biiytikoztiirk, Kili¢ Cakmak, Akgiin, Karadeniz, and Demi-
rel, 2016). The research has two working groups. Initially, 65 science fac-
ulty members, 128 science teachers and 217 prospective science teachers
participated in the pilot study. In the second and final application, 206 sci-
ence faculty members, 501 science teachers and 645 prospective science
teachers participated.

Ethical Statement and Compliance with Rules

During the development of the quantitative data collection tool used in
the research, the necessary permissions were obtained from the rightful
authors for the scales used, and references were made within the scientific
framework. In addition, the participants were informed and necessary
permissions were obtained through the informed consent forms. The en-
tire research process was conducted within the framework of ethical rules.

Development Process of Data Collection Tool and Data Collection

In the research, "Quality Standards Scale for Management and Adminis-
trative Services in Science Teacher Training Programs" was used as the
data collection tool. These sub-steps were followed in the development
process of the scale (Bas, 2008; Karasar, 2006; McMillan and Schumacher,
2006):

e Establishing a conceptual infrastructure,

e Creating an item pool,

e Getting expert opinion,

¢ Pilot implementation and analysis,

e Making validity and reliability applications,

e Taking expert opinion and finalizing the scale.

Research data were collected over a period of approximately 6 months
within the scope of the doctoral thesis study. The results of the data col-
lection tool regarding validity, reliability and application results are ex-
plained in detail in the findings and discussion section.
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Data Analysis

Research data were analyzed in two stages. First, exploratory and con-
firmatory factor analysis was conducted during the scale development
phase. These analyzes were analyzed with SPSS 20.0 and LISREL 9.2 pack-
age programs. In the second stage, the data collected with the help of the
developed scale were subjected to descriptive and inferential statistics.
Later, because the application data did not show normal distribution, the
analyzes were completed using non-parametric tests (Kruskal Wallis and
Mann Whitney U).

Findings

In the first stage of the research, a scale development application with va-
lidity and reliability was carried out. For this purpose, exploratory and
confirmatory factor analyses were performed, respectively. Table 1 pre-
sents KMO and Bartlett test results for scale items.

Table 1. KMO and Bartlett test result

KMO Coefficient .817
Chi-square value 14037,129
Bartlett Test Df 1653
p (p<.05) .000

When Table 1 is examined, it is seen that the KMO value is .817 and the
Bartlett Test value is at the level of p <.05 (p =.000). These results indicate
that the items of the scale can be factored and the sample size is sufficient.
Table 2 shows the eigenvalue and variance rates of the scale.

When Table 2 is examined, it is seen that there are 11 factors with ei-
genvalues of 1 and above. However, while determining the factor struc-
ture, it is frequently emphasized in the literature to decide together with
the scree plot. The scree plot graph is presented in Figure 1.
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Table 2. Eigenvalue and variance rates

Factor Eigenvalue Variance (%) Cumulative (%)
1 10,014 17,265 17,265
2 5,568 9,599 26,865
3 4,706 8,114 34,978
4 3,863 6,661 41,639
5 3,589 6,187 47,826
6 2,462 4,245 52,072
7 2,241 3,863 55,935
8 1,729
9 1,474

10 1,293
11 1,278

When Figure 1 is examined, it is seen that the breaking point has a 7-factor
structure. When both the eigenvalue table and the scree plot results are
analyzed comparatively, it can be stated that it would be appropriate for
the current scale to have a 7-factor structure. In Table 3, item factor loads
and common variance results are presented. In studies on scale develop-
ment in the field of educational sciences, the part that researchers spend
the most time is usually the part where the number of factors is deter-
mined (Yilmaz and Aydm, 2017).

Eigenvalue

L AD P NS SN A AT AL T KA R IV TR, D MDY, (S ITRA, FE MDY T VDS \EPe S0 e §
113 15 17 4D 21 23 2% T7 20 31 33 B4 D7 30 4 4D A5 AT 49 8Y 5D 88 57

Component Number (Factor)
Figure 1. Scree plot graph

It is of great importance to determine the factors whose eigenvalue re-
sults are determined by the number of factors and whose eigenvalues are
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greater than 1 (Biiytikoztiirk, 2010). In the relevant literature, being con-
cerned about increasing the quality of the scale and keeping the standards
high, it is stated that choosing the eigenvalue ratio of 2 and above signifi-
cantly affects the quality of the scale (Tabachnick and Fidell, 2007). For this
reason, while determining the factor in the scale in question, factors of 2
and above were taken into account.

Table 3. Item factor loads and common variance results

Factor Item No Factor Load Total Variance

S1 .768
S2 722
S4 .706
S5 .690
S6 .690
S3 .678

Factor 1 S8 672 17.265
510 .666
S7 .655
S9 .625
S11 .618
S12 504
S11 .862
S7 .858
S2 .829
S8 .803
S9 .706

Factor 2 S1 544 9.599
S3 460
S4 450
S5 445
S10 420
S6 .402
S2 .810
S10 .768
S11 .753
S3 722
S1 .636
S6 572

Factor 3 S4 507 8.114
S5 499
S7 484
S9 425
S8 422
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S7 771
S2 .691
S5 .667
Factor 4 S3 .654 6.661
S4 .645
S6 .630
S1 .528
S2 .819
S1 776
S3 .761
Factor 5 S6 .750 6.187
S5 731
S4 .643
S7 .616
S1 .907
5S4 .890
Factor 6 S2 .876 4.245
S5 .875
S3 .754
S2 .874
S5 .836
Factor 7 54 .780 3.863
S3 .595
S1 .554

In Table 3, item factor loads varied between .504 and .768 for the first
factor, between 402 and .862 for the second factor, between .422 and .810
for the third factor, and between .528 and .771 for the fourth factor, for the
fifth factor between .616 and .819, for the sixth factor between .754 and
.907, and for the seventh factor between .554 and .874 values. In Table 4,
within the scope of the reliability analysis, the comparison of the averages
of the upper group of 27% of the subgroups, the Cronbach's Alpha values
at the item and dimension level, and the item total correlation results are
presented.
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Table 4. Reliability analysis results

t-value of Sub/Up- Cronbach’s Alpha
Factor Item No  pergroup mean dif- Item-Tt?tal If Item Deleted
ference Correlations Factor

S1 12.741 572 .887

52 8.148 408 .892

S3 10.027 486 .892

54 14.309 .583 .888

- S5 9.975 456 .891

5 56 10.187 492 .891
£ 901

8 57 8.258 379 .894

S8 7.030 .375 .894

59 9.853 461 .895

S10 12.130 .559 .891

S11 9.191 430 .895

S12 7.237 .370 .899

S1 11.727 .539 .845

52 4.595 214 .848

S3 3.749 .209 .863

54 4.960 .266 .861

o S5 11.126 .480 .857
£ S6 11.064 515 850 868

= s7 8.825 400 859

S8 5.307 .307 .865

59 9.196 462 .864

S10 4.275 .236 .859

S11 5.374 .238 .854

S1 2,770 126 .849

52 4.715 281 .829

S3 6.323 .366 .851

54 779 .036 .855

© S5 2.795 170 .854
£ S6 445 042 857 855

= s7 4.836 290 826

S8 5.208 .301 .830

59 4.628 237 .840

S10 6.180 .343 .852

S11 4.474 275 .825

S1 11.825 499 .837

52 7.640 .383 .826

-« S3 6.902 .338 .832

5 54 9.505 430 .830
£ 849

RS S5 10.809 .543 .821

56 10.804 494 .831

10.717 477 .818

57
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s1 7.213 391 845
s2 5.107 269 844
o S3 7.513 403 844
£ sS4 4.291 251 869 872
i S5 6.542 342 851
S6 5.911 282 854
7 6.989 350 865
s1 8.185 382 905
© s2 6.743 337 909
2 S3 5.399 275 948 933
= S4 7.084 340 912
S5 7.219 350 912
s1 4.760 222 855
& 2 9.161 403 771
£ s3 5.279 254 846 849
= S4 7.721 363 814
S5 9.340 403 790
Total Cronbach’s Alpha .907

It is significant at the p<0.01 level.

When Table 4 is examined, it is seen that the reliability levels of all scale
items and all factors are within appropriate ranges. In addition, the gen-
eral Cronbach's Alpha value for the whole scale was found to be .907. It
can be said that the item total correlation values are .20 and above, except
for a few items, and the items have a sufficient level of correlation. After
the applications for the exploratory factor analysis, the results of the con-
firmatory factor analysis were given. There is the confirmatory factor anal-
ysis path diagram in Figure 2 and the index values of the goodness of fit
in Table 5.
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Figure 2. Confirmatory factor analysis path diagram
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Table 5. Goodness of fit index values

Fit Indices Values Availability Status
X2 2961.06 The appropriate value range
Df 1527 The appropriate value range
X2 /Df 1.93 Perfect fit
p .052 Perfect fit
RMSEA .04 Good/Acceptable fit
NFI .90 Good/Acceptable fit
NNFI .95 Perfect fit
CFI .95 Perfect fit
RMR .08 Good/Acceptable fit
SRMR .07 Good/Acceptable fit
AGFI 75 Low fit
GFI 78 Low fit
CN 190.97 Good/Acceptable fit

When Figure 2 and Table 5 are examined, it is found that X? value is
2961.06, Df 1527, X?/Df value is 1.93, p significance value is .052, RMSEA
valueis .04, NFI value is .90, NNFI value is .95, CFI value is .95, RMR value
is .08. The SRMR value was found to be .07, the AGFI value to be .75, the
GFI value to be .78 and the CN value to be 190.97. When the values of
goodness of fit are compared with the criteria in the literature, it is stated
that this value is 5 and below is acceptable, 3 and below is at the level of
good fit, and a value of 2 and below indicates perfect fit (Calvini, Fini and
Ranieri, 2008). When the significance level and the RMSEA index value
are controlled, the p significance value is expected to be p> .05 (Kline,
1994). However, this value is often significant at .05 level p <.05. This is a
problem arising from the fact that the scale items prepared in likert type
are assumed as continuous data (Turan, 2013). When other fit indices were
examined, it was determined that they were generally at a good/accepta-
ble or perfect fit level. In the second stage of the research, the developed
scale was applied. The research results were evaluated on general factors
only.
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Table 6. Participant views on the scale sub-factors

[
Z g g 2 § 8
g £ < 52 £
Standards &8 g g £ X2 Df p 3
S &= & = s =
& =
— — — A
(X) (X) (X)
Standards for Management 4186 4112 2176 2 .000 21,253
and Organization
Standards for Administrative, ;55 4133 3925 747 2 024 251
Social and Security Services
Standards for Guidance Ser- ) 4124 3931 287 2 237 -
vices
Standards for Human Re- 4.074 4115 4008 504 2 080
sources Management -
Standards for the Library,
Technology Center and Facili- 4.064 4.138 4022 317 2 204 -
ties
Accounting and Finance 4122 4258 4038 1449 2 001 21,253
Standards
Standards to Be Found in Fac- 4118 4113 4040 320 ” 20 .

ulty Management
Total Mean  4.070 4.149 4.031
Prospective Teachers: 1, Teachers: 2, Faculty Members: 3

As aresult of the scale application, it is seen that teachers have the high-
est average and faculty members have the lowest average. In addition, it
is seen that there is a significant difference in management and organiza-
tion, administrative, social and security services, accounting and financing
categories and no significant difference in other factors. These results
show that all participants have a significant level of participation in the
scale items.

Discussion, Conclusion and Suggestions

This study, in which a scale for “Determination of Quality Standards for
Management and Administrative Services in Science Teacher Training
Programs” was developed and applied, was examined in two stages. First,
a scale that is thought to serve the purpose was developed. During the
development of the scale, a conceptual infrastructure was first established
in light of the relevant literature and an item pool was prepared. Concep-
tual infrastructure and pool of items while creating the "Quality Standards,
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Bologna Process, the European Qualifications Framework, Turkey Higher Edu-
cation Qualifications Framework, General and Specific Qualifications Towards
Teaching Profession, Standards and Accreditation studies conducted by the Min-
istry of Education and Council of Higher Education” were considered and
made in this field trials and item structures were examined (Yilmaz, 2018,
p.- 89). Expert opinion should be obtained after creating the item pool
(Erkus, 2012; Turan, 2013).

After taking the expert opinion, the first application of the scale was
performed and the results obtained were interpreted. Accordingly, when
Table 1 was examined, it was determined that the KMO value was .817. In
studies conducted in the field of social sciences, it is reported that this
value’s being .50 and above is sufficient (McMillan and Schumacher, 2006;
Ozdamar, 2016). This situation is expressed similarly in many studies
(Alakurt and Keser, 2015; Aydemir, Kocoglu and Karali, 2015; Bozdag,
Ugurel and Giizel, 2014; Kaban, 2013). At the same time, it was determined
that the Bartlett test result was significant. Significance of both KMO value
and Bartlett test result is the first criterion that should be paid attention to
(Fraenkel & Wallen, 2003; Tavsancil, 2006). These results show that the
sample of the application is sufficient and the questions from the item pool
can be grouped (Ozdamar, 2002).

When Table 2 is examined, the results of the eigenvalue and variance
ratios are seen. In scale development practices, the eigenvalue of each fac-
tor is expected to be 1 and above (Erkus, 2012). The higher the eigenvalue
ratio is determined, the less error tolerant the scale will become and a more
qualified scale structure will be developed (Kline, 1994; Lawshe, 1975).
Accordingly, it is seen that the developed scale consists of 11 factors with
an eigenvalue of 1 and above. In addition to the eigenvalue situation, an-
other point that should be considered is the variance ratio explained. In
single factor structures, this ratio is desired to be 30% and above. For struc-
tures with more than one factor, the variance ratio should be 40% and
above (Biiyiikoztiirk, 2010; Can, 2016). As a matter of fact, this situation
was found at similar rates in scale development studies in the literature
(Erisen, 2001; Giiles, 2013; Kaban, 2013). When determining the factor
structure of the scale, only eigenvalue and variance ratios are not accepted
as criteria. In addition to these results, it is recommended to examine the
results of the scree plot and to make factorization studies as a result of
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comparing these two results (George and Mallery, 2010). When the scree
plot graph in Figure 1 is examined, it is seen that the breaking point of the
scale starts to lose its slope after 7 factors. When this situation is compared
with the eigenvalue table, it is seen that the eigenvalue ratio started to fall
below 2 after the 7th factor. Hence, as a result of evaluating both tables
together, it is thought that it would be appropriate to accept a scale struc-
ture with 7 factors and a variance ratio of 55.93%. Factors named after the
scale structure were determined. To that end, studies on quality standards
in the field of teacher training (Erisen, 2001; Giiles, 2013; Kaban, 2013; Tu-
ran, 2013; Yilmaz, 2018) were examined and the factors were named. Here,
factors such as "Management and Organization, Administrative, Social
and Security Services, Guidance Services, Human Resources Manage-
ment, Library, Technology Center and Facilities, Accounting and Finance,
Faculty Management" are named.

Several different criteria were taken into account in the process of elim-
inating the scale items and deciding on the final items. First of all, attention
was paid to have item factor loads of .30 and above. When statistics-based
sources and graduate studies are examined, it is stated that it is theoreti-
cally acceptable to have this value as .30 and above, but it is more appro-
priate to select the item factor load value as .40 and above (Brown, 2006;
DeVellis, 2012). For this reason, attention was paid to select those with a
factor load of .40 and above in the study. In addition, item factors that do
not have a difference of .10 and above, which are called binary values were
also examined. Another criterion in item selection is the examination of
correlation matrices. Here, it is recommended that there should not be a
relationship of .90 and above yet there needs to be a relationship at a me-
dium level .50 (Field, 2009). As a matter of fact, when the scale items are
examined, it is seen that there are results in appropriate value ranges. Fi-
nally, for each scale item, 27% lower group upper group averages were
compared and non-significant items were determined and removed grad-
ually from the scale. When the item factor loads are examined, it is seen
that the lowest item is .402 and the highest item is .907.

When Table 4 is examined regarding the scale structure, it is seen that
there are reliability analyses. Accordingly, it was determined that
Cronbach's Alpha values were appropriate both at the item level and at
the factor level. It is stated that it is acceptable for this value to be .60 and
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above in educational sciences and social sciences (Biiyiikoztiirk, 2010;
Kane, 2001). Again, it can be stated that the item total correlation values
and the lower group upper group averages also have appropriate value
ranges. It is possible to find similar results in many studies in the litera-
ture. While the lowest reliability factor of the scale was .849, the factor with
the highest reliability was determined as .933. The overall reliability coef-
ficient of the scale was found to be .907.

After the reliability results of the scale were found sufficient and the
factor structure was determined as suitable, the other application i.e, the
confirmatory factor analysis phase was started. At this stage, the construct
validity, convergent and divergent validity of the scale were examined.
When Figure 2 and Table 5 are examined together, it can be said that item
factor loadings, correlation values between factors and sub-items, and in-
dex values of goodness of fit are in appropriate and acceptable ranges. It
was determined that the X?/Df value was 1.93 and the p value was (.052).
In the literature, it is stated that the acceptable ranges of this value are 5
and below, and if it is 2 and below, it has perfect fit (Simsek, 2007; Tabach-
nick and Fidell, 2007). Again, RMSEA, RMR and SRMR values are said to
be acceptable if they are .08 and below. NFI, NNFI, CFI, AGFI and GFI
values other than these values are expected to be .90 and above (Cokluk,
Sekercioglu and Biiytiikoztiirk, 2014). However, here AGFI and GFI values
were found slightly lower than other indexes. It can be said that this value
can be tolerated since the goodness of fit results are high due to the general
structure of the scale and the construct validity model is accurate. Another
result is the CN (Critical Number) value. This value is expected to be 100
and above. When all the goodness of fit index values are examined, it can
be stated that the scale is within the appropriate value ranges.

When the convergent validity results are examined, it is seen that the
scale items have significant correlations for each factor and the error coef-
ficients are low. When the divergent validity results are examined, it is
seen that for each factor, there is no significant correlation between the
items in the other factors and the error coefficients are low. Accordingly,
it can be said that the scale has both structural, convergent (between items)
and divergent (between factors) validity. After a valid and reliable scale
was developed, this scale was applied in the second stage. When Table 6
is examined, it is seen that there is a significant difference between the
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participants in only 3 factors, and there is no significant difference in the
other 4 factors. In general, it is seen that the opinions of the participants
are between 3.925 and 4.258 average values. This range indicates that all
participants expressed their opinions at a very significant level and that
participation rates were high. When the factors with significant differ-
ences are examined, it is seen that, in general, teachers have the highest
attitude and faculty members have the lowest attitude. There can be many
reasons for this situation. Teachers can show a more positive tendency in
terms of their professional development, thanks to the related situations
and improvement work. As the faculty members are in the academic di-
mension of this work, they can delve into the critical aspects since they
conduct scientific research at deeper levels. This critical point of view can
naturally lead to lower expectations from and opinions about standard
items. The prospective teachers, on the other hand, have opinions ate a
medium level. They are neither able to do research in the profession as
much as teachers nor can they do research as in-depth as faculty members.
Therefore, it can be seen as an expected result that prospective teachers
have an intermediate view. As a result of this research, the following sug-
gestions can be made;

e The study was conducted with prospective teachers, teachers and
faculty members. By expanding the scope of the research, a more
comprehensive study can be conducted that includes lawmakers,
politicians, exosystemic bodies such as YOK and MEB.

e On the basis of science education programs, the rate of implemen-
tation of quality standards in education faculties can be determined
and controlled practically.

e In this study, only some standard dimensions of science teacher
training programs were examined. By expanding the scope of the
research, quality standards can be determined in other departments
and other fields.

e Intheresearch process, only the undergraduate dimension was con-
sidered. Research can be carried out in postgraduate, doctorate,
other levels with competence and equivalence in art.

e The scale developed within the scope of the research is recom-
mended to be used by faculties and units affiliated to the rectorate
in studies on quality and accreditation.
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