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Multicultural Competence Scale for Prospective Teachers: Development,
Validation and Measurement Invariance

Devrim ERDEM*

ARTICLE INFO ABSTRACT

Article History: Purpose: This study reports on the development,
Received: 9 Dec. 2019 validation and measurement invariance of the
Received in revised form: 25 Mar. 2020 Multicultural ~Competency Scale (MCS) for
Accepted: 25 Apr. 2020 preservice teachers.

DOI: 10.14689/ejer.2020.87.1 Research Methods: Data from 640 pre-service
Keywords teachers were collected for two studies. After data
multiculturalism, scale screening procedures 628 responses were left. The

development, measurement
invariance, partial strict invariance,
gender

data were divided into two sets for exploratory factor
(1:=314) and confirmatory factor analysis (1,=314)
using a random split half method in SPSS.

Findings: According to the results of the exploratory
factor analysis, a 14-item, three-factor solution came
out: awareness, skill and knowledge. Awareness
subscale aims to measure the teacher’s awareness of his or her own cultural affiliation.
Knowledge subscale attempts to measure the teacher's willingness to learn about diverse
cultures. Skill subscale intends to measures the teacher's competence to organize and adapt
the educational environment and materials according to the multicultural class. Confirmatory
factor analysis indicated that the three-factor oblique model was a good fit to the data. The
subscales of the MCS demonstrated adequate internal consistency. Measurement invariance
tests revealed that full configural, metric, scalar invariance and partial strict invariance were
achieved across gender.

Implications for Research and Practice: Validity and reliability analysis of the scale suggest
that the MCS-14 has satisfactory psychometric features. Thus, the MCS can be utilized to
diagnose pre-service teachers’ multicultural competency and to investigate changes in their
strengths and weaknesses in multicultural competency during the training. The MCS enables
preservice teachers to self-assess and to recognize their position of multicultural competence.
The MCS also allows researchers to predict teachers’ future success in diverse classrooms.
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Introduction

The new Millennium witnesses an increasing diversity both locally and globally.
This is evident in schools and classrooms well. The changing demographics and the
increase in migration have led to the growth of a more diverse student body in school
than ever before. Thus, identifying student needs based solely on a majority
(dominant) group can no longer suffice. The scholars stress that school policies and
practices should evolve in response to this diversity of students (Banks, 2010). In such
a global world, prospective teachers will be confronted with students from different
backgrounds (Nzai & Feng, 2014). Therefore, teachers need to be equipped to
effectively serve pupils from culturally and linguistically different groups (Mysore,
Lincoln & Wavering, 2006).

Multiculturalism is defined in various ways. Fowers and Richardson (1996)
emphasized that “multiculturalism is a social-intellectual movement that promotes the
value of diversity as a core principle and insists that all cultural groups be treated with
respect as equals” (p. 609). According to American Psychological Association (APA)
“Multiculturalism, in an absolute sense, recognizes the broad scope of dimensions of
race, ethnicity, language, sexual orientation, gender, age, disability, class status,
education, religious/spiritual orientation, and other cultural dimensions” (APA, 2002,
p- 10). Multiculturalism also involves a variety of other personal and cultural
characteristics (Tiedt & Tiedt, 2005). Rosado (1997) provided an operational definition
as multiculturalism as follows:

Multiculturalism is a system of beliefs and behaviors that recognizes and respects the
presence of all diverse groups in an organization or society, acknowledges and values
their socio-cultural differences, and encourages and enables their continued
contribution within an inclusive cultural context which empowers all within the
organization or society (p. 2).

Multicultural education is a democratic touch to teaching and learning aimed to
nurture cultural pluralism in culturally diverse societies and in a closely linked world
(Bennett, Niggle, & Stage, 1990). Singleton (1996) suggests that multicultural education
should be considered beyond any social group and be more inclusive generally
including gender, culture, age, and class. Nieto (2000, p.305) describes multicultural
education as “a process of comprehensive school reform and basic education for all
students. It challenges and rejects racism and other forms of discrimination in schools
and society and accepts and affirms the pluralism (ethnic, racial, linguistic, religious,
economic, and gender among others) that students, their communities, and teachers
reflect” (as cited in Iwai, 2013, p. 186). Parekh (2002) views multicultural education as
educational activities geared toward promoting intellectual curiosity, self-reflection,
ability to arrive at ideas through independent evaluation of evidence, respect for
others, sensitivity to a variety of viewpoints and life styles and elimination of
ethnocentrism. Banks (2010) noted:

Multicultural education is at least three things: An idea or concept, an educational
reform movement and a process. Multicultural education incorporates the idea that all
students-regardless of their gender, and social class, and their ethnic, racial, or cultural
characteristics - should have an equal opportunity to learn in school. Another
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important idea in multicultural education is that some students, because of these
characteristics, have a better chance to learn in schools as they are currently structured
than do students who belong to other groups or who have different cultural
characteristics (p. 3).

As seen above, there are various definitions of multicultural education. The
common aspect of the definitions is that multicultural education is a process and
requires covering all individuals. Another point, multiculturalism in education is not
limited to ethnic origin, race, religion, nationality, language or social class but also
include learning manners, past learning, socio-economic condition, sex/gender,
geographic region, physical and mental abilities/disabilities (Cushner, McClelland, &
Safford, 2003; Keengwe, 2010). Moreover, the main reasons for the need for
multicultural education are stated as follows (see in Sherpa, 2019, pp. 37-39): (i)
developing ethnic and cultural literacy, (ii) respect for human beings and human
dignity, (iii) globalization of education as skill development, and (iv) new skill,
knowledge and training for teachers.

The main target of candidate teachers’ multicultural education is to train
competent educators capable of understanding the characteristics of the student and
have the necessary skills to help each student realize their academic potential
(Keengwe, 2010; Walker, Shafer, & liams, 2004). Rothschild (2003) argued that “a major
role of educators is to equip students not only with an understanding of the dominant
culture and its history but also with the knowledge and skills to work effectively with
individuals from diverse backgrounds” (as cited in Meaney, Bohler, Kopf, Hernandez,
& Scott, 2008, p. 191). Many candidate teachers go to teacher education programs with
a limited degree of experience (Valentin, 2006) or never have significant experiences
with diverse individuals (Milner & Woolfolk Hoy, 2003). Novice teachers themselves
reported that they were not sufficiently prepared to teach various students and in
multicultural school settings (Cho & DeCastro-Ambrosetti, 2005; Futrell, Gomez, &
Bedden, 2003; Ladson-Billings, 2000; Valli & Rennert-Ariev, 2000). Seeberg and Minick
(2012) have stated that the majority of students who are in the teacher training
program come from middle-class families who often raise themselves as culturally
isolated. It would be unrealistic to assume that prospective teachers with such a profile
have multicultural experience and skills until they enter a university. Seeberg and
Minick (2012) emphasized that there are some barriers to students gaining direct cross-
cultural competence experiences in the campus-based teacher training programs; and
they listed these barriers as having “little diversity among students in classes, the short
semester timeframe, and the inability of students to participate in study-abroad
programs, due to work schedules and lack of resources” (p. 2).

Teachers’ opinions about students from diverse communities may affect how they
manage their instructional practices (Sadker, Sadker, & Zittleman, 2008; Tschannen-
Moran, Woolfolk-Hoy, & Hoy, 1998). Teachers who have negative attitudes and lower
expectations toward their diverse pupils often fail to satisfy the academic achievement
of the pupils (Burt, Ortlieb, & Cheek, 2009; DeCastro-Ambrosetti, & Cho, 2011; Dee,
2004; Nieto & Bode 2008; Reiter & Davis, 2011; Tse, 2001). On the other hand, “teachers
with a strong interest in and feeling for multiculturalism are often more successful in
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promoting the academic success of their learners” (Acquah & Commins, 2013, p. 446).
In other words, teachers who are accomplished in the classroom are mostly culturally
authoritative teachers (Keengwe, 2010). Consequently, multicultural competence is an
essential prerequisite for teachers to enable positive student outcomes.

Multicultural Competence and its Dimensions

Multicultural competence is described as the ingenuity to take actions or bring
conditions into existence that make as large the best favorable development of
individuals (Sue & Sue, 2008). As defined by Pope, Reynolds and Mueller (2004),
multicultural competence involves “the awareness, knowledge and skills needed to
work with others who are culturally different from self in meaning” (p. 13). Diller and
Moule (2005) stated for preservice teachers’ cultural competence “refers to dispositions
of being aware of cultural differences, being culturally sensitive and able to respond
to these” (p. 5, as cited in Liang & Zhang, 2009). Multicultural competence was
determined in three dimensions: Cultural knowledge, awareness, and skills (Pope,
Reynolds, & Mueller, 2004; Sue & Sue, 2008).

Multicultural awareness consists of developing a wider and more in-depth
grasping of a diverse group (Nzai & Feng, 2014). There are great deals of teacher
candidates who have not interacted in diverse populations until the day they entered
the multicultural classroom (Clarke & Drudy, 2006). They may suffer from
stereotypical conceptions of mainstream culture due to this lack of or limited
experience (Acquah & Commins, 2013; Bell, Horn, & Roxas, 2007; Sleeter, 2001).
Cultural awareness involves the beliefs, opinions, values and attitudes towards the
individual’s own culture; and is concerned with the comprehending of how the
cultural experiences of the individual are formed in which habitus (Sue & Sue, 2008).
Sue et al. (1982) stated that being aware of one's own cultural heritage, principles,
moral imperatives and prejudices and the extent to which they affect our interactions
with different groups is an important factor in developing teachers' perceptions of
multicultural competence (as cited in Vassallo, 2014, p. 2). Vincent, Randall, Cartledge,
Tobin, and Swain-Bradway (2011) stated that recognizing one's own culture could
improve one's comprehension of others' verbal and nonverbal behaviors (as cited in
Nzai & Feng, 2014). According to Garmon (2004), awareness is able to think critically
about one's own beliefs, values and attitudes. Multicultural awareness reveals how we
make sense of our experiences and also shapes our perceptions. Cultural awareness is
linked to cultural knowledge. Campinha-Bacote (1999) stated cultural awareness
implies “know thyself” according to Greek philosophy and “this awareness process
must involve examination of one’s own prejudices and biases toward other cultures
and in-depth exploration of one’s own cultural background” (p. 204). Campinha-
Bacote (1999) posits that given that individuals have a predisposition to ethnocentrism,
self-awareness for multicultural growth.

Knowledge on the subject of diversity is a factor that impacts preservice teachers’
competence. Cultural knowledge implies to comprehend the cultural codes, manners,
and attitudes (Sue & Sue, 2008) of the diverse students. According to Adams (1995),
cultural knowledge includes familiarity with all aspects of cultural features, history,
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moral standards, faith frameworks and behavior of members of another ethnic group,
as well as the process of collecting information about other cultural groups (as cited in
Nzai & Feng, 2014). As defined by Campinha-Bacote (1999), “cultural knowledge is
the process of seeking and obtaining a sound educational foundation concerning the
various world views of different cultures” (p. 204). Teachers’ knowledge about
cultural diversity is a robust determinant of learning fortunes and outcomes for
diverse students (Gay, 2002). It is important to have information about other cultures
that is different from their own culture because it helps to remove people's
misconceptions about other cultures (Major & Mangope, 2014).

McGeehan (1982) identified multicultural skill that comprises regulation and
implementation of influential multicultural education applications (as cited in Guyton
& Wesche, 2005). According to Pope and Reynolds (1997), multicultural skills are
defined as the skills individuals use to make effective and meaningful interactions
with people with different cultural backgrounds from their own culture. Multicultural
skills include the “capability to empathize and genuinely connect with individuals
who are culturally different from themselves (...) ability to gain the trust and respect
of individuals who are culturally different from themselves” (Pope & Reynolds, 1997,
p- 271). Furthermore according to Sherpa (2019), “Teaching and learning materials
must be diverse and critically examined for bias. Variety of instructional materials, (...)
and learning content must be presented from a variety of perspectives in order to be
fit not only that of majority groups but also minority and disadvantaged groups of
learners.” (p. 37). To improve the quality of education, prospective teachers are
expected to have these professional skills. Lack of multicultural skills hinders teachers’
performance (Major & Mangope, 2014). Consequently, any measurement of
multicultural competence should cover these dimensions.

The most important emphasis of multiculturalism in education is that it is an
inclusive process (Rosado, 1997). In the age of cultural pluralism and diversity, the
most critical 21st-century skill that future generations should have is global awareness
(Stewart, 2007). In such an environment where student diversity is increasing, schools
also should reflect these dynamic changes. Teachers should not only try to gain their
students” multicultural knowledge and awareness but also promote respect for other
cultures. When students are able to make an assessment from diverse cultural
perspectives, they can develop their critical-thinking skills and their creativity
(Stewart, 2007). Teachers” attitudes, prospects, and actions toward diverse cultures are
enormously strong in determining the standard of the education they receive (Gay,
2002). Multiculturalism is the basis for more egalitarian and democratic communities.
This is especially crucial in light of social justice and human rights. Hence, given that
teachers are a crucial component of any educational system and that their competence
is a powerful factor in teaching (Guyton & Wesche, 2005), identifying multicultural
competencies of the preservice teachers’ is important.

Parekh (2002) asserts that a group of individuals involving two or more cultural
groups is multicultural. According to this definition as a land, which hosts a rich
variety of cultures and civilizations, Turkey is a multicultural society (Polat & Kilic,
2013). Students participating in the Turkish educational system have diversity in
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ethnicity, religion, social class, race, sexual orientation and many other characteristics
(see in Kotluk & Kocakaya, 2018). Furthermore, Turkey hosts around four million
refugees, including 1.7 million children. Thus, students from these families participate
in schools in almost every town around the country. As a result of these demographic
circumstances, the teachers all over the world, as well as today’s teachers in Turkey,
should be prepared to enter these increasingly more diverse learners.

In the literature, a limited number of studies was conducted to evaluate the
multicultural teacher competencies in Turkey. Basbay and Kagnici (2011) developed
perceptions of multicultural competence scale with three-factor 41-item for university
instructors. Their study provided some useful information about university
instructors’ multicultural competencies, but the target population had different
attributes. Acar-Cifci (2016) developed four-dimensional the Critical Multicultural
Education Competencies for preschool teachers. Ayaz (2016) developed a uni-
dimensional Multiculturalism Perception Scale with 194 teacher candidates. Another
scale in the Turkish literature was the uni-dimensional Teachers' Multicultural
Education Attitude Scale adapted to Turkish by Yazici, Basol, and Toprak (2009).
Yavuz and Anil (2010) developed a uni-dimensional attitude scale towards
multicultural education for preservice teachers. Since these scales measure attitude or
perceptions, the tools do not enable to distinctly evaluate teachers’ multicultural
competencies in diverse classrooms.

The present study aims to develop a multidimensional scale based on multicultural
competence literature. The validity of any conclusions drawn builds on test results
great extent depends upon the use of psychometrically sound instruments. In social
and behavioral sciences, test scores are often used to make group comparisons.
However, such comparisons are meaningful only when the scores at hand are
comparable. The widespread perception in the psychometric literature is that
measurement invariance should be added when constructing and validating a new
scale (Steinmetz, Schmidt, Tina-Booh, Wieczorek, & Schwartz, 2009). If the
measurement invariance is not achieved, a direct comparison of the observed means
or latent means cannot be possible (Drasgow & Kanfer, 1985). Therefore, when
developing a psychological test, the examination of measurement invariance will
provide further support for the validity of the tool.

In the current study, measurement invariance for gender was investigated. Some
reasons for examining gender-based measurement invariance can be listed as follows.
First, in behavioral sciences, it is common to test whether there is a gender difference
between scores. Because of such widespread practice, testing measurement invariance
across gender is necessary to maintain that the scores obtained from sub-groups have
the same meaning. Second, empirical studies on prospective teachers revealed mixed
findings of gender differences concerning the teaching profession. For instance, in
their meta-analytic studies, Erdamar, Aytac, Turk, and Arseven (2016) and Atalmis
and Kose (2018) concluded that the teacher candidates’ attitudes towards the teaching
profession were significantly higher in favor of females. However, while the self-
efficacy of prospective teachers regarding certain teaching competencies was higher
for males in some studies, no gender differences were reported in other studies (see in
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Yenice, 2012). Therefore, it is crucial to comprehend the existence of gender inequality
or bias. In short, this study holds two main aims. The first aim is to develop a scale
measuring multicultural competencies of preservice teachers. The second aim is to
examine measurement invariance across gender groups.

Method
Research Design

This is a cross-sectional study. The present study aimed to develop a multicultural
competence scale. The following sections describe the research sample, generation of
the tool and data analysis.

Research Sample

The participants in this study were the prospective teachers who were studying in
the last year of a faculty of education in a university in Turkey. Data from 640
participants were collected from the 2018-2019 academic year. Missing data resulting
from partial completion of the survey packet were from the dataset. After this
elimination, 628 data were left. Three hundred fifty-eight (57%) of the participants
were female and 270 (43%) were male with their age ranging between 21 and 47 years
(M4ge=26.12, Median=24). Using a random split-half method in SPSS, the data were
divided into two sets to conduct exploratory (1;=314) and confirmatory factor analysis
(n2=314). One half of the sample was used for exploratory factor analysis (EFA), among
them, 192 (61%) were female, and 122 (39%) were male. The other half of the sample
was used for confirmatory factor analysis (CFA), among them, 166 (53%) were female,
and 148 (47%) were male. Measurement invariance was also examined in the second
half of the sample.

Item Generation

This current study was grounded in a multicultural teaching competency model.
This model offers three dimensions as follows: (a) awareness, (b) knowledge, and (c)
skills. To avoid response contamination while generating the item, it is necessary to
prevent the produce redundant or overlapping items (Erkus, 2012). Thus, special care
is given to distinguish items that are most likely to capture the trait during the item-
writing phase. The author wrote 36 items based on an extensive literature review.
Then, three academics reviewed 36 items for clarity, readability, and content
appropriateness and concerning representing the dimensions of the items. Changes
and arrangements were made on some items in accordance with the feedback from the
experts. Twelve voluntary graduate and undergraduate students were requested to
complete this first draft of the scale. Eight items were dropped due to ambiguity and
28 items were retained on the preliminary scale. A 5-point Likert-type scale was used
for each item to gather responses. The scale is scored by giving a score of 5 for the
response “it completely describes me”, 4 for the response “it mostly describes me”, 3
for the response “it describes me to some degree”, 2 for the response “it describes me
somewhat” and 1 for the response “it does not describe me at all”. The items were
written in Turkish. The English version is presented here to clearly illustrate the
content of the items in the English language.
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Data Analysis

Firstly, the data set was screened concerning data entry and missing values. Since floor
and ceiling effects negatively impact measurement properties (Bruce, Fries, Lingala,
Hussain, & Krishnan, 2013, p. 2), to check ceiling and floor effects of the items the
lowest and highest scores of the participants were evaluated. Floor or ceiling effects
are defined as "achieving the worst and best possible scores, respectively" (McHorney
& Tarlov, 1995, p. 294). As McHorney and Tarlov (1995) stated if more than 15% of the
participants reach the lowest or highest possible score, this indicates that there are floor
or ceiling effects. The reliability of the scale was examined by calculating the internal
consistency coefficient of Cronbach’s alpha for each sub-dimension. Correlations
between subscales were examined using Pearson correlation analysis. SPS522 and
LISREL9.2 programs were used for data analysis.

Exploratory factor analysis. Exploratory factor analysis (EFA) was utilized to
determine the factor structure of the scale. Although principal component analysis is
widely used in exploratory factor analysis, some authors caution that the use of this
method in factor extraction may not be suitable for scale development studies (Costello
& Osborne, 2005; Fabrigar & Wegener, 2012; Preacher & MacCallum, 2003). Instead,
the principal axis factoring (PAF) extraction is recommended (De Winter & Dodou,
2012; Fabrigar & Wegener, 2012; Russell, 2002). Similarly, the factor rotation method is
often used with vertical rotation. However, due to the multidimensional structure of
the scales used in behavioral sciences and the relationships between the dimensions,
it is emphasized that oblique rotation should be used (Costello & Osborne, 2005;
Fabrigar & Wegener, 2012; Russell, 2002). Therefore, PAF extraction was performed in
the present study. Where rotation is required, the oblique rotation was preferred. In
deciding the number of factors, the criterion that the eigenvalue is greater than one
was considered. In addition, the scree plot was observed.

Confirmatory factor analysis. Model fit was examined by confirmatory factor analysis
(CFA). CFA was carried out using the maximum likelihood estimation method and
covariance matrix. The following multiple goodnesses of fit indexes were examined
for CFA: Ratio of Chi-square to degrees of freedom (y2/df), CFI, GFI, NNFI, RMSEA
and SRMR. The limit values are accepted as follows to accept the model data fit as
sufficient: y2/df<3, CFI>.90, GFI>.90, NNFI>.90, RMSEA<.08 and SRMR<.08 (Bryne,
2001; Hu & Bentler, 1999; Kline 2011; Russell, 2002).

Measurement invariance. Multiple group confirmatory factor analysis (MGCFA) was
used to test measurement invariance. Many stepwise steps were followed in testing
the measurement invariance. This procedure requires a series of sequential constraints
to testing measurement invariance across groups (Dimitrov, 2010). After establishing
the fit of the model for both male and female datasets, in the next stage, the configural
invariance, metric invariance (factor loadings), scalar invariance (intercepts) and strict
(error variances) invariance between the groups were conducted (Dimitrov, 2010).
Each model was a check against the former model. Chi-square difference test (Ay2) was
used to compare these nested models (Brown, 2006; Dimitrov, 2010; Tabachnick &
Fidell, 2001). The presence of a non-significant difference for each model indicates that



Devrim ERDEM / Eurasian Journal of Educational Research 87 (2020) 1-28 | 9

the measurement invariance is accepted. Since the chi-square test is sensitive to sample
size, it is recommended to use CFI difference values (ACFI), which is a more robust
indicator in nested model comparisons (Cheung & Rensvold, 2002). To ensure that
measurement invariance is achieved, the delta CFI value in each model tested must be
higher than -.01 (Cheung & Rensvold, 2002).

In cases where measurement invariance cannot be yielded, partial measurement
invariance should be examined. There is no specific level or ratio accepted for partial
invariance (Dimitrov, 2010). Although the decision is left to the researchers, it is stated
that group comparisons can be made on at least two items with invariance (Byrne,
Shavelson, & Muthen, 1989). In partial invariance, a sequential process is followed in
which the parameters are released based on the examination of the modification
indicators (Elousa & Muniz, 2010).

Findings
Data Screening

Before conducting the analysis data-screening process was performed. Data were
examined for correct data entry and missing values. Missing values due to partial
completion of the surveys were excluded from this study. The percentage of
respondents who achieved the lowest possible score was .3% and the percentage of
respondents who achieved the highest possible score was .4%. Thus, values remained
well below the standard limits. In short, the ceiling and floor effects were not observed.

Exploratory Factor Analysis

To test the construct validity of the scale, exploratory factor analysis (EFA) was
performed on the first sample (1;=314). Kaiser-Meyer-Olkin (KMO) and Barlett's test
of sphericity were applied to determine whether the data obtained from the
participants were suitable for factor analysis. The KMO value was .87, which indicated
that a sufficient sample size. Bartlett's test of sphericity was also significant (p<.001),
indicating the factorability of the correlation matrices.

To determine the factor structure of the scale, 314 participants' responses to the
scale items were analyzed using principal axis factoring extraction without rotation at
first. After screening primary loadings, to reach a simple and explicit structure for the
factors (Kiers, 1994), factor analysis was repeated with oblique rotation. As a result of
the EFA procedure, the scale items were gathered under three factors concerning
eigenvalue criteria. The scree plot test also suggested a three-factor solution visually.

A total of 14 item were deleted because of low communalities (less than .30), low
factor cross-loadings (less than |.10| difference) (Tabachnick & Fidell, 2001) and/or
loadings (less than .40) (Comrey & Lee, 1992; Nunnaly, 1978). Apart from the statistical
procedures, the interpretability of both factors and items under each factor was taken
into account. After removing these items from the scale, the three-factor structure
accounted for 54.7% of the total variance. The eigenvalue of the first factor was 4.74
and that accounted for 33.86% of the variance. There were six items under this factor
and labeled as awareness (A1-A6). The eigenvalue of the second factor was 1.86 and
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that accounted for 13.32% of the variance. There were five items under this factor and
labeled as skill (S1-S5). The eigenvalue of the third factor was 1.05 and that accounted
for 7.51% of the variance. There were three items under this factor labeled as
knowledge (K1-K3). The rotated EFA factor loadings are presented in Table 1.

Table 1
Factor Loadings of the MCS-14
EFA CFA
Rotated
Items Factor Factor
Loadings  loadings t S.E.
Al My cultural belonging can make me distant 721 .66 1218  .041
from students in diverse cultures.®
A2 I can understand the diverse cultural 714 .63 1148 .042
characteristics of students.
A3 Icannoticeif I discriminate against students .652 .67 1229 044
% from diverse cultures.
g A4 T can critically examine my prejudices 584 55 9.67  .048
E towards diverse cultures.
A5 I am aware of my prejudices towards 573 .68 12,67 .043
diverse cultures.
A6 Because of my cultural belonging, I can 568 .53 936  .048
behave biasedly toward students with
diverse cultures. R
S1 I can arrange the educational environment .809 77 13.95  .061
for students from diverse cultures.
S2 1 can prepare exam questions for students 733 .61 10.51  .068
from diverse cultures.
= S3 I can adapt teaching materials to students 666 62 1074 .070
@ from diverse cultures.
S4 I can handle course subjects in accordance 632 57 982  .071
with students from diverse cultures.
S5 I can build activities to reduce students' .584 .58 10.03  .061
prejudices towards cultural differences.
K1 I care about students' beliefs, values and .745 .80 14.72  .043
o traditions from diverse cultures.
2 K2 Iknow that students with different cultural .690 .61 10.70  .057
% characteristics should be treated sensitively.
é K3 I find it necessary to have knowledge about 612 .58 10.17  .056

the communication styles of students from
different cultures.

RRevised item
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Confirmatory Factor Analysis

As a result of exploratory factor analysis, a 14-item three-factor solution was
obtained. Then, a confirmatory factor analysis (CFA) was performed to investigate the
factor stability of the three-factor solution of the scale on a separate sample (1,=314).
The fit indexes for the first-order three-factor structure with 14 items were found as
follows: x2(74)=145.78, »*/df=1.97, GF1=.94, CFI=.97, NNFI=.97, RMSEA=.056 (90%
lower-upper confidence interval .042-.069), SRMS=.05. In addition, the second-order
CFA was evaluated. The fit indexes for the second-order three-factor structure with 14
items were: y2(74)=143.72, %/df=1.94, GFI=.94, CFI=.94, NNFI=.93, RMSEA=.055 (90%
lower-upper confidence interval .041-.068), SRMS=.048. When these values were
evaluated, it was concluded that the CFA fit indices for the first-order and the-second-
order three-factor structure were within acceptable limits. Factor loadings in CFA were
found significant at .05 level based on the t-test. The modifications indexes were
examined but not detected any information about the model misspecification. In the
light of these findings, it was concluded that the model data fit for the three-factor
solution of the scale was quite well.

Inter-correlations among Subscales and Reliability

Correlation coefficients among the subscales were calculated separately. The
correlation coefficients between the awareness and skill subscale scores was found as
37 (p<.001). The correlation coefficients between the awareness and knowledge
subscale scores was found as .62 (p<.001). The correlation coefficients between the skill
and knowledge subscale scores was found as .34 (p<.001). Internal consistency with
Cronbach’s alpha coefficients was calculated for each subscale to determine reliability.
Internal consistency was .79 for the awareness subscale, .76 for the skill subscale and
.68 for the knowledge subscale.

Measurement Invariance across Gender

Measurement invariance was assessed with the data from the second half of the
sample. To examine the measurement invariance according to gender, firstly CFA was
performed separately in female and male groups. The three-factor oblique model was
used as a baseline model. The multiple goodness-of-fit indexes indicated an adequate
model fit for the male and female groups (see Table 2). Concerning the findings, it was
found that the model fit was yielded sufficiently for the female groups (y2/df=2.09<3;
CFI=.95; RMSEA=.078) as well as the male groups (y2df =1.44< 3; CFI=.96;
RMSEA=.058). In this section second-order CFAs for gender groups were also
investigated. Concerning the findings, the second-order three-factor oblique models
yielded sufficiently for the female groups (y%/df=2.15<3; CF1=.92; RMSEA=.079) as well
as the male groups (y%/df =1.56< 3; CFI=.93; RMSEA=.055). It was noticed that both the
first-order and the second-order model fits were slightly better in males than in
females.
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Table 2
Goodness-of-fit Indexes for the Baseline Model across Gender
RMSEA
Group Model Ve df P ¥ydf CFI NNFI GFI [90% C.1.]
Female  1Istorder 15494 74 .000 209 .95 .94 90  .078 [.061-.078]
2rdorder 159.64 74 .000 215 .92 91 91 .079 [.063-.091]
Male Istorder 10683 74 .007 144 .9 .95 91 .058 [.031-.081]
2rdorder 11573 74  .001 156 .93 92 90  .055 [.041-.068]

After the baseline model was met, the next step was to establish configural
invariance. Although conducting individual CFAs in each group (baseline models) can
test configural invariance, it is still necessary to run this step in multiple group
confirmatory factor analysis (Milfont & Fischer, 2010). As can be seen in Table 3, Model
A provided adequate fits to the data, indicating configural invariance was established
(x¥/df=1.85<3; CFI=.95; RMSEA=.070). These findings stated that the factorial structure
of the construct is equal across gender. Meeting the configural invariance requirement
is a prerequisite for continuing the measurement invariance test. Next, measurement
invariance was examined with forward steps. Findings of the fit indexes related to
measurement invariance are presented in Table 3. Findings for Model B, Model C and
Model D indicated that the chi-square and df ratios of all models were below 3, CFI
and NNFI values were above .90 and RMSEA values were below .08. These results
showed that model data fits were achieved for each model. However, this is not
sufficient for examining measurement invariance. A series of nested models with
constraints needed to be compared stepwise.

Table 3

Fit Indexes and Testing Measurement Invariance across Gender

Model 2 df 7gf CFI NNFI RMSEA Ag Adf p  ACFI

A 27541 149 1.85 .95 .94 .070 - - - -

B 290.82 160 1.87 .95 .94 .069 15.41 11 164 0.0
C 301.12 165 1.82 .95 .94 .068 103 5 .067 0.0
D 369.09 179 2.06 .93 .93 .079 67.97 14 .00* -.02

The next step was to test the metric invariance model (Model B), which constraints
the equality of factor loadings between groups. In the comparison of nested models,
chi-square difference test and delta CFI values were examined. The chi-square
difference between Model B and Model A was not statistically significant
Ax2(11)=15.41, p>.05 and ACFI >-.01 thus indicating metric invariance was achieved.
These findings showed that factor loadings could be accepted as equal across gender
groups. In the subsequent step, the chi-square difference between Model C and Model
B was not statistically significant [Ay?(5)=10.3, p>.05] and ACFI>-.01. Thus, scalar
invariance was achieved. Scalar invariance means that intercepts, as well as factor
loadings, were invariant across the gender groups.
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After establishing scalar invariance, strict invariance was investigated. The chi-
square difference between Model D and Model C was statistically significant
(Ax2(14)=67.97, p<.05) and ACFI<-.01, which unfortunately indicated strict invariance
could not be achieved. Since full strict invariance was not in place, it could not be
assumed that error variances were equal in gender groups. Partial strict invariance
was examined to determine which item or item groups had different error variances.

Partial Strict Measurement Invariance

In the previous section, it was found that MCS demonstrates configural invariance,
metric invariance and scalar invariance. However, strict invariance has not been
achieved. To determine which item or groups of items spoiled the strict invariance,
firstly the error terms in the scalar model were examined. Multiple-group CFA error
variances in the scalar model can be seen in Table 4.

Table 4
Standardized Factor Loadings and Error Variances MGCFA
Standardized factor loadings Error variances in the
in the configural model scalar model
Items Female Male Female Male

Al .68 .66 33 29
A2 .64 .61 28 45
A3 .70 .61 36 .36
A4 .68 47 28 .75
A5 74 .69 31 .39
Ab 57 .63 52 52
S1 .70 .80 44 .70
S2 .65 .55 .68 1.18
S3 .67 48 74 1.09
S4 54 .66 1.07 92
S5 .58 .60 .65 .82
K1 79 .82 21 .26
K2 .60 .58 .67 .62
K3 .64 .53 52 .79

Following the recommendation to free one parameter at a time (Dimitrov, 2010),
starting with the one with the item having the largest difference between error terms,
Model D was modified by freeing the error variance for item S2. This modified Model
D was compared with the Model C, but the chi-square difference between modified
Model D and Model C was statistically significant (Ay2(13)=59.06, p<.05) and ACFI<-
.01 (Table 5). This finding indicated that there was not enough improvement in the
model fit. Then the error variances S2 and A4 were released together. However, there
was still no improvement in model fit. Finally, after freeing the error variances of S2,
A4 and S3, partial strict measurement invariance was attained (see Table 5). Thus,
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equal error variances across gender were found except for these specific three items
(S2, A4, S3).

Table 5

Partial Strict Invariance Models after Freeing Error Variances
Model x df CFI  NNFI RMSEA Ay? Adf 4 ACFI
Error var. 52 360.18 178 93 .93 .078 59.06 13 .000 -.02
free
Error var.S2, 32872 177 94 94 .071 27.6 12 .006 -01
A4 free
Error var.S2, 32070 176 .95 .94 .069 19.58 11 .052 .00
A4, S3 free

Discussion

The first purpose of this study was to develop a scale assessing preservice teachers’
multicultural competence. The second purpose of this study was to evaluate
measurement invariance of the MCS-14 across gender. In parallel with the initial
conceptualization, exploratory factor analysis results were able to support a structure
related to multicultural teaching competence. Findings from exploratory factor
analysis conducted in the first sample indicated that the MCS scores have three distinct
factors that were named awareness, skill and knowledge. Thus, in the light of the
literature, the three-factor structure was supported. The awareness subscale consisted
of 6 items, accounted for 33.86% of the total variance. The skill subscale consisted of 5
items, accounted for 13.32% of the total variance. The knowledge subscale consisted of
3 items, accounted for 7.51% of the total variance. All items accounted for 54.7% of the
total variance. Then, both the first-order and the second-order CFAs were conducted
to examine the fit of the three-factor oblique model on a separate sample. Multiple fit
statistics showed that model data fit was achieved for both the first-order and the
second-order CFAs. Based on the findings obtained in the second-order CFA, it can be
concluded that a total score can be obtained and be meaningful for the multicultural
competence scale. According to Pearson correlations, inter-correlations of the
subscales were positive low to mid and significant. These findings indicated that each
subscale was related to the others, but still sufficiently different from each other. In
other words, although each subscale belongs to a common core, each represents a
separate dimension.

The Cronbach’s alpha values were .79 for awareness, .76 for skill and .68 for
knowledge. Although .70 is considered an acceptable value for Cronbach’s alpha, it
“tends to underestimate the internal consistency of scales consisting of fewer than ten
items” (Herman, 2015, p. 8). Cronbach’s stated that a high alpha value was 'desirable’,
but he emphasized that the main matter was the interpretability of the scores - and this
was usually possible without the necessity for very high alpha values (as cited in
Taber, 2018, p. 1288). It was also stated “there is no universal minimally acceptable
reliability value. An acceptable reliability value depends on the type of application...”
(Bonett & Wright, 2015, p. 4). In the literature, it is also seen that the acceptable lower
boundary of the Cronbach’s alpha value for exploration research is .60 (e.g., Cohen,
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Manion & Morrison, 2007; Hair, Black, Babin & Anderson, 2010). As a result, these
reliabilities demonstrated acceptable internal consistency relative to the number of
items included in each sub-scale. In the light of these findings, the three-factor MCS-
14 has been observed to have appropriate psychometric properties.

Since scores obtained from any scale are often used for group comparisons,
measurement invariance across gender was examined in the current study. A single-
group CFA was conducted for male and female to establish a baseline model as a
prerequisite to test measurement invariance. After achieving the baseline model fit for
each group, measurement invariance tests were employed. Multiple group CFA tests
suggested that the three-factor MCS-14 scores revealed configural, metric and scalar
invariance across gender.

Meeting the configural invariance indicates the same number of factors and the
same pattern of a factor in each group. Evidence for configural invariance indicated
oblique three-factor model was similar across the gender groups. Metric invariance
refers to equal factor loadings across groups, it means that any difference in one unit
of latent variable results in the same differences of the observed indicator variables in
all groups (Rudnev et al., 2018). The presence of metric invariance implied that the
factor loadings of the items were matching across the gender groups. In other words,
the construct has the same meaning across gender. Especially, the conceptualization
of the multicultural competence construct is alike in male and female, as appraised
with the MCS. The presence of scalar invariance indicated the same intercepts across
gender. Under scalar measurement invariance, the comparison of factor means
between groups is allowed (Dimitrov, 2010). Based on these results, it can be stated
that the three-factor model matches among the groups. This indicates that the same
structure and also the same measurement model in both male and female. That is, the
findings of scalar invariance across gender indicated that meaningful latent mean
structures comparisons could be made across gender for the MCS-14 test scores.
Briefly, constructs have similar meanings.

Although proof of scalar (strong) measurement invariance is the only thing
necessary to make expressive comparisons between latent means between groups
(Widaman & Reise, 1997), this current study also investigated strict invariance. Based
on the delta CFI test, the full strict invariance was not met. On the other hand, the
remaining fit indices, such as y2/df, CFI, NNFI and RMSEA, pointed out the presence
of strict invariance across gender. This case may be related to the issue of practical
versus statistical significance that often arises in psychology research (Blankson &
McArdle, 2015). When the error (residual) variances in gender groups were assessed,
it was thought that the values in difference might not be sufficient to explain
meaningful true differences in the construct.

Strict invariance can detect potential obstruction of strong invariance due to the
item-specific systematic effect (Wu, Li, & Zumbo, 2007). Thus, partial strict
measurement invariance was investigated. Partial strict measurement invariance was
obtained by freeing error variances of the three items: S2, A4, and S3. Thus, error
variances of these three items were responsible for departure from full strict
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measurement invariance. Error variances of S2, S3 and A4 items were higher for male
relative to female. Therefore, it is concluded that invariance of item uniquenesses was
obtain for all items but the three.

Conclusion, Limitations and Recommendations

The MCS is a self-report instrument that measures perceived multicultural
education competence by preservice teachers. The MCS is a tri-factor scale, including
14 items with a 5-point rating scale - “it completely describes me” (5) to “it does not
describe me at all” (1). A1 and A6 are reverse-scored items. Based on the findings
achieved in the second level CFA, it is possible to express a total score can be obtained
regarding the MCS. However, since the tri-factor formation will reflect the
multifaceted nature of the scale, the author recommends using the scores from the
subscales separately. Considering the total score basis, the range of points that can be
obtained from the scale varies between 14 and 70. The high score obtained from the
scale shows that the perceived multicultural education competence by preservice
teachers is at a high level, and a low score shows that it is at a low level.

The three subscales provided a multi-dimensional assessment of a preservice
teacher’ multicultural education competence: the awareness subscale aims to measure
the teacher's awareness of their own cultural affiliation. The knowledge subscale aims
to measure the teacher's willingness to learn about diverse cultures. The skill subscale
aims to measures the teacher's competence to organize and adapt to the educational
environment and/or materials according to the multicultural class. The validity and
reliability of the scale indicated that the MCS-14 has satisfactory psychometric
features. This study also supports the use of the MCS-14 in its current configural,
metric, scalar and partial strict invariance across gender. Thus the factor loadings, item
intercepts and latent means can be compared across gender groups. In addition, it can
be stated that due to the achieving item uniquenesses, equivalence of the scale
precisions exists except for the three items (S2, A4, S3).

The present study has some limitations. First, the data of this current study were
collected by a convenience sample, but random sampling makes it possible to
generalize. Second, the data depend on self-report, so the results are limited to the
responses of the participants. Data from the MCS and data from interviews and
observations can provide more insight to determine a teacher’s multicultural
competency. Third, although the psychometric properties of the MCS are sulfficient,
there still remains room for improvement. More psychometric evidence, including
test-retest reliability, criterion validity, and predictive validity, is needed to improve
the validity of inferences from MCS. Forth, measurement invariance was evaluated
according to gender. However, other variables were not examined. Therefore, future
studies need to investigate measurement invariance on several variables such as age,
department, background experiences, family characteristics, and learning
environment.

Despite the limitations, the present study has some implications. The MCS is short
and an easily applicable tool. The multidimensional nature of the scale can provide
richness and depth to information acquired. Inferences made based upon the MCS-
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14’s scores are valid, as long as the instrument is used properly. The MCS can be
utilized to diagnose pre-service teachers’ multicultural competency and determine
changes in their strengths and weaknesses in multicultural competency during the
training. The MCS enables preservice teachers to self-assess to recognize their position
of multicultural competence. Researchers or academics can use the scale to make needs
assessments and curriculum planning to identify and monitor the level of educational
professional development and performance related to multicultural competence. The
MCS also allows researchers to predict teachers’ future success in diverse classrooms.
Information to be obtained from the MCS may broaden our understanding of
multicultural competence of preservice teachers in an increasingly diverse society.
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Ozet

Problem Durumu: Yeni milenyum hem yerel hem de kiiresel diizeyde artan bir
gesitlilige tamik olmaktadir. Ulke demografilerindeki degisimler ve gocteki artislara
bagl olarak okullardaki 6grenci gesitliligi de artmaktadir. Bu nedenle, arastirmacilar,
okul politikalarinin ve uygulamalarinin bu 6grenci gesitliligini karsilayabilecek sekilde
gelismesi gerektigini vurgulamaktadir (Banks, 2010). Boylesi bir kiiresel diinyada
farkli gegmislerden ve kiiltiirel alt yapilardan gelen 6grencilerle kars: karsiya kalacak
ogretmen adaylarinin nitelikli bir egitime sahip olmalar1 gerekmektedir (Nzai ve Feng,
2014). Bir diger ifadeyle, 6gretmenlerin kiilttirel ve dilsel olarak farkli gruplardan gelen
ogrencilere etkili bir sekilde hizmet etmeleri i¢in hazirlikli olmalar1 gerekir (Mysore,
Lincoln ve Wavering, 2016).

Rosado (1997), ¢ok kiltuirliiligti bir toplumdaki tim farkli gruplarin varhgim
taniyan ve saygt duyan, sosyo-kiilttirel farkliliklarin1 kabul edip deger veren, bunun
yanu sira varliklarini siirdiirmelerini tesvik eden ve saglayan bir inang ve davranig
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sistemi olarak tanimlamaktadir. Parekh (2002) ise daha genis bir bakis agisiyla cok
kiiltiirlti egitimi, kendini yansitma, kanitlarin bagimsiz olarak degerlendirilmesiyle
fikirlere ulasma becerisi, bagkalarina saygi duymak, cesitli bakis acilarina ve yasam
tarzlarma duyarli olmay1 igeren ve entelektiiel meraki destekleyen egitim faaliyetleri
olarak gormektedir. Egitimde cok kiilttirltltigiin temel amaci, 6grencinin 6zelliklerini
anlayabilen ve her 6grencinin akademik potansiyelini gerceklestirmesine yardimci
olmak icin gerekli becerilere sahip yetkin egitimciler yetistirmektir (Keengwe, 2010;
Walker, Shafer ve liams, 2004). Ancak dgretmen adaylarinin bircogu 6gretmen egitimi
programlarina ¢ok smirli deneyimlerle girdiklerini belirtmislerdir (Valentin, 2006).
Yapilan arastirmalarda aday dgretmenler, farkli kiiltiirlere mensup 6grencilere ve cok
kiiltiirlii  okul ortamlarinda egitim vermeye yeterince hazir olmadiklarim
bildirmislerdir (Cho ve DeCastro-Ambrosetti, 2005; Futrell, Gomez ve Bedden, 2003;
Ladson-Billings, 2000; Valli ve Rennert-Ariev, 2000).

Parekh (2002), iki veya daha fazla kiiltiirel grubu iceren bir grubu ¢ok kiiltiirlii
olarak tanimlar. Nitekim zengin kiiltiir ve uygarliklara ev sahipligi yapan bir iilke olan
Tiirkiye de ¢ok kiiltiirlii bir toplum olarak kabul edilir (Polat ve Kilig, 2013). Tiirk
egitim sistemine katilan 6grenciler etnik kéken, din, sosyal sinif, 1rk, cinsel yonelim ve
birgok ozellik bakimindan cesitlilik gostermektedir (Kotluk ve Kocakaya, 2018).
Ayrica, bugtin Tiirkiye, 1.7 milyon ¢ocugun da dahil oldugu 4 milyon civarinda
miilteciye ev sahipligi yapmaktadir. Bu mevcut demografik durumun bir sonucu
olarak, tim diinyadaki 6gretmenlerin yan1 sira Tiirkiye'deki 6gretmenlerin de farkl
kiilttirel aidiyetleri olan 6grenciler karsisinda donanimli olmalar: gerekmektedir.

Arastirmamn Amaci: Bu ¢alismanin amaci, O6gretmen adaylarinm cok kiiltiirlu
yetkinliklerini lgen bir 6lcek gelistirmektir. Sosyal bilimler ve davranis bilimlerinde
test puanlar1 genellikle grup karsilastirmalar1 yapmak i¢in kullanilir. Ancak, bu tiir
karsilastirmalar yalnizca eldeki puanlar karsilastirilabilir oldugunda gegerli olur. Bu
nedenle, bu calismada cinsiyet gruplar1 arasinda dlgme degismezliginin incelenmesi
de gerekli gortilmusttir.

Aragtirmanin Yontemi: Olgegin faktor yapisini belirlemek igin agimlayici faktor analizi
(AFA) uygulanmistir. Model veri uyumu dogrulayici faktor analizi (DFA) ile
incelenmistir. DFA, maksimum olabilirlik kestirim yontemi ve kovaryans matrisi
kullanilarak yiriitiilmiistiir. Olgme degismezligi ise coklu grup dogrulayic faktor
analiziyle test edilmistir.

Arastirmamn Bulgular: Acimlayici faktor analizi islemi sonucunda 6lgek maddelerinin
6zdegeri bir'den biiytik ti¢ faktor altinda toplandig1 gozlenmistir. Faktor yitk degerleri
40'in altinda olan ve binisiklik gosteren maddeler 6lgekten c¢ikarilmistir. Bu
kosullardaki 14 madde olcekten ¢ikarildiginda ortaya ¢ikan ti¢ faktorli yapi, toplam
varyansin %54.7’sini actklamaktadir. Birinci faktoriin (Farkindalik) 6zdegeri 4.74 ve
agikladifn varyans %33.86"dir. Bu faktor altinda altt madde yer almistir. Tkinci faktoriin
(Beceri) 6zdegeri 1.86 ve acikladigi varyans %13.32 olarak belirlenmistir. Bu faktor
altinda bes madde yer almustir. Uciincii faktdriin (Bilgi) 6zdegeri 1.05 ve acikladig
varyans %7.51"dir. Bu faktor altinda ti¢ madde yer almustir.
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Acimlayicr faktor analizinde ortaya ¢itkan yapmun dogrulanip dogrulanmadigi
farkli bir 6rneklem {iizerinde DFA ile smmanmustir. Analiz sonucunda 14 maddelik
birinci-diizey ti¢ faktorlii yap1 igin ortaya ¢ikan uyum istatistikleri x2(74)=143.72, y%/sd
=1.97, GFI=.94, CFI=.97, NFI=.95, NNFI=.97, RMSEA=.056 [%90 giiven aralig1 .042-
.069] ve SRMS=.05; ikinci-diizey {ii¢ faktorlii yapi igin ortaya gikan uyum istatistikleri
ise x2(74)=143.72, y*/sd=1.94, GFI=.94, CFI=.94, NNFI=.93, RMSEA=.055 [%90 giiven
aralig1.041-.068] ve SRMS=.048 olarak bulunmustur. Bu 6l¢iiler degerlendirildiginde ii¢
faktorli yapr icin DFA uyum indekslerinin kabul edilebilir sinirlar dahilinde oldugu
sonucuna varilmistir. Bu bulgular dogrultusunda, tlcegin 14 maddelik {ti¢ faktorli
yapisina iliskin model veri uyumunun oldukca iyi diizeyde oldugu ¢ikarim
yapilmustir.

Giivenirligi belirlemek igin her bir alt 6lgek icin Cronbach alfa katsayilari
hesaplanmistir. Farkindalik alt 6lceginde altt madde yer almaktadir ve alfa degeri
.79’dur. Beceri alt 6lgeginde bes madde bulunmaktadir ve alfa degeri .76’d1r. Bilgi alt
Olgeginde tic madde yer almaktadir ve alfa degeri .68 dir. Alt 6lceklerdeki madde
sayilar dikkate alindiginda i¢ tutarliligin yeterli oldugu ifade edilebilir.

Cinsiyete gore Olgme degismezligini incelemek icin oncelikle kiz ve erkek
gruplarinda ayr1 ayr1 DFA yapilmustir. Bulgular incelendiginde her iki katilimc grubu
i¢in de model uyumunun yeterli diizeyde oldugu ortaya gikmistir. Olgme degismezligi
incelenirken i¢ ice gecmis ve kisitlama igeren bir dizi model asamali olarak test
edilmistir. I¢ ice gegmis modeller smamrken ilk asamada yapisal (configural)
degismezlik modeli test edilir. Uyum degerleri incelendiginde yapisal degismezligin
cinsiyet gruplarinda saglandigr gortilmektedir (y2/sd=1.85< 3; CFI=.95; RMSEA=.070).
Bu sonug, hem {i¢ faktorlii yapinin hem de bu faktorler altindaki maddelerin kiz ve de
erkek grubunda aym sekilde gegerli oldugunu ifade etmektedir. Bundan sonraki
asama ise, faktor yiiklerinin gruplar arasinda esitligini sinirlayan metrik degismezlik
modelini test etmektir. I¢ ice ge¢mis modelleri karsilastirmada ki-kare fark testi ve
delta CFI degerleri incelenmistir. Metrik modelde ki-kare fark testinin manidar
olmamasi ve ACFI degerinin -.01’den biiyiik olmasi metrik degismezligin saglandigini;
diger bir ifadeyle cinsiyet gruplar: arasinda faktor yiiklerinin esit kabul edilebilecegini
gostermistir. Diger asamada, faktdr kovaryanslarmin gruplar arasindaki esitligi skalar
degismezlik modeliyle simnanmustir. Skalar modelde ki-kare fark testinin manidar
olmamasi1 ve ACFI degerinin -.01’den biiyiik olmasi skalar degismezligin saglandigin
gostermistir. Skalar degismezlik, faktor yiiklerinin yani sira kesim noktalarinin
gruplarda degismez oldugunu ifade etmektedir. Son olarak da, kati (strict) degismezlik
modeli incelenmistir. Kati modelde ki-kare fark testinin manidar olmasi ve ACFI (-.02)
degerinin ise -.01'den kiigiik olmasi kati degismezligin saglanamadigini; bir diger
ifadeyle cinsiyet gruplarinda hata varyanslarmin esit olmadigini belirtmektedir. Hangi
madde veya madde gruplarinin hata varyanslarmin fakli oldugunu tespit edebilmek
icin kismi degismezlik incelenmistir. Kat1 degismezIligin hangi madde veya madde
gruplarindan o6tiirdi saglanamadigini belirlemek icin 6ncelikle skalar modelde ortaya
¢ikan hata terimleri incelenmistir. Cinsiyet gruplarinda hata terimleri arasindaki farkin
en biiyiik oldugu maddeler belirlenmis, sonrasinda bu maddelerin hata varyanslar1
tek tek serbest birakilarak model uyumu incelenmistir. Nihayetinde sirasiyla Beceri alt
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6lgeginde 2. madde, Farkindalik alt lceginde 4. madde ve yine Beceri alt 6lgeginde 3.
maddeye iliskin hata varyanslari serbest birakildiginda (ACFI=0.0) kism1 kat
degismezlik saglanmugtir.

Aragtirmamn  Sonuclart ve Oneriler: Sonug olarak, cok kiiltiirlii yeterlilik clcegi,
ogretmen adaylarmin cok kiiltiirlii egitime yonelik yeterliklerini 6lgmeyi amagclayan
5li Likert tipinde 14 maddelik bir 6z degerlendirme aracidir. Tepki dereceleri “Beni
hi¢ tanumlamryor (1)”, “Beni biraz tanimliyor (2)”, “Beni orta diizeyde tanumliyor (3)”,
“Beni olduk¢a tanimliyor (4)” ve “Beni tamamen tanimliyor (5)” seklinde
diizenlenmigtir. Arag ii¢ alt 6lgekten olusmaktadir. Farkindalik alt 6lgegi, 6gretmenin
kendi kiiltiirel baglantilar: hakkindaki farkindaligini 6l¢meyi amaclamaktadir. Bilgi alt
Olgegi, oOgretmenin farkli kiiltiirler hakkinda bilgi edinmeye yonelik isteklilik
durumunu belirlemeyi amaclar. Beceri alt 6lgegi ise, 6gretmenin egitim ortamim ve
materyalleri ¢ok kiiltiirlii sinifa gore diizenleme ve uyarlama yetkinligini Slgmeyi
amaglar. Farkindalik alt 6lgeginde birinci ve altinct maddelerde ters puanlama
yapilmas: gerekmektedir. Her bir alt 6lgekten elde edilen yiiksek puan ilgili alandaki
yeterligin yiiksek oldugunu gostermektedir. Gegerlik ve giivenirlik degerleri 6lcegin
yeterli psikometrik ozelliklere sahip oldugunu gostermistir. Tkinci-diizey DFA
sonuglar1 dlgekten toplam puan alinabilecegine isaret etmektedir. Ancak yazar, 6lgegin
¢ok boyutlu yapisindan dolay1 her bir alt 6l¢ek puanlarimin ayr1 ayri kullanilmasini
onermektedir. Bu ¢alisma ayn1 zamanda cinsiyete gore yapilacak karsilastirmalarda
yapisal, metrik, skaler ve kismi kat1 degismezligin saglandigini desteklemektedir.
[leride yapilacak arastirmalarda olgegin farkli gruplarda degismezlik gosterip
gostermedigi incelenebilir.

Anahtar Sézciikler: Cok kulturliliik, olcek gelistirme, 6l¢me degismezligi, kismi kat1
degismezlik.
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Cok Kiiltiirlii Yeterlilik Olcegi
Alt blcek Maddeler

Kiilttirel aidiyetim, farkh kiilttirlerdeki dgrencilere mesafeli olmama
neden olur. 0
Ogrencilerin sahip oldugu farkl kiiltiirel 6zellikleri anlayabilirim.

';-; Farkli kiilttirlerden gelen 6grencilere ayrimcilik yapip yapmadigimi
T fark edebilirim.
_S Farkli kiltiirlere yonelik onyargilarimi elestirel bir bakis agisiyla
S irdeleyebilirim.
Farkli kiiltiirlere yonelik ényargilarimin farkindayim.
Kiilttirel aidiyetimden otiirti farkli kiiltiirlere sahip 6grencilere yanh
davranabilirim. 0
Egitim ortamini farkli kiiltiirlerden gelen 6grencilere uygun olarak
diizenleyebilirim.
Sinav sorularim farkli kiiltiirlerden gelen 6grencilere uygun olarak
hazirlayabilirim.
'g Opretim materyallerini farkli kiiltiirlerden gelen dgrencilere uygun
&2 olarak uyarlayabilirim.
Kazanimlari, farkli kiiltiirlerden gelen 6grencilere uygun olarak
isleyebilirim.
Ogrencilerin kiiltiirel farkliliklara yonelik ényargilarini azaltmak igin
etkinlikler yapilandirabilirim.
Farkli kilttirlerden gelen ogrencilerin diistince sistemleri, deger ve
gelenekleri hakkinda bilgi sahibi olmay1 6nemserim.
b Farkli kiiltiirel ozelliklere sahip ogrencilere duyarli davranilmasi
&8 gerektigini bilirim.

Farkh kiilttirlerden gelen 6grencilerin iletisim stilleri hakkinda bilgi
sahibi olmay1 gerekli bulurum.
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Introduction

It is known that the primitive man needed to feed for continuing his life and to
build a shelter for sheltering and protection. These basic requirements have an
important place in the emergence of the concept of architecture, which can be
expressed as the design process of the built environment. The basis of architecture is
human life. Living in a built environment shows that architecture is one of the oldest
professions. The individual involved in architecture education, aiming to contribute
to both personal and professional development, has to improve his/her professional
knowledge and mastery with the experience he/she gains in the process. In
architecture education, it is expected that knowledge is not only acquired at the
cognitive level but also through mental processes and through effective concepts.

In respect to such aspects, discipline of architecture differs from many other
disciplines and provides an interactive learning environment in which students are
mentally, sensorially, and intuitively centralized. Discipline of architecture in which
interaction and sharing are effective sustains its dynamism not only inside but also
outside of schools. This situation includes independent activities with no limited time
rather than learning processes that are restricted to course hours. In these processes,
learners play effective roles by means of individual and group studies. It is so
important both physically and psychologically to improve concentration that is
particularly required during individual studies progressing based on design problem.
Meanwhile, individual differences have to be paid sufficient attention.

The first year of the university is of particular importance for the education process
in terms of the first step towards a new social environment and profession. From this
point of view, in order to improve the quality of education, it is important to identify
the basic needs perceptions of first-year students who receive architectural education.
Ozdel, Bostanci, Ozdel and Oguzhanoglu (2002) state that students who get a chance
to study at the university have concerns about leaving the family, acquiring a new
environment, being alone and having economic difficulties.

Ensuring compliance with new situations is directly related to students' perception
of basic needs satisfaction. Copeland (1992) stresses the importance of fulfilling basic
needs for people to feel under control and to get closer to success. Freud explained
human behavior mostly on the basis of biological needs and motives. Maslow (1943)
developed a broad theory that combined various views. According to the five
hierarchical classification of importance and priority, we can list; physiological
requirements (nutrition, sleep, etc.), the need for security (physical, economic and
social security), the need for belonging and love (belonging to the group, love-loving),
the need to respect (respect, reputation, fame) and the need for success (success, self-
reproducing, performing) (Inceoglu, 2011). Glasser (2005) states that the basis of
human movements is constituted of five genetic needs. According to the choice theory
approach, the assumption is put forth that happiness can only be achieved if the basic
needs of the people are met sufficiently. In relation to this, according to Glasser, needs
based on physiological needs (survival) and psychological needs (love and belonging,
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power, freedom, entertainment) constitute the basic needs of people. The five basic
requirements identified by Glasser can be summarized as follows.

The need for survival is the most basic need of humans. It is the source of behavior
in which vital functions are controlled by the brain and conscious behaviors are
mobilized. It includes basic physical needs such as food, water, air, housing, heating,
security and reproduction (Frey & Wilhite, 2005; Kaner, 1993). The need for power can
be expressed by being successful, having status, being recognized and valued. In
achieving success, it is a need providing a sense of motivation and self-esteem in
obtaining approval. It is based on the need to have the ability and capacity to do
something. We have the ability to use our creativity as much as we can use our freedom
in a way that does not conflict with other people (Frey & Wilhite, 2005; Glasser, 1998).
The need for entertainment is manifested as a need in people's genetic structures. It is
expressed as the desire to participate in the activities which provide pleasant feelings
and whose purpose is giving pleasure. Taking pleasure while producing and learning
something is associated with the need for hearing, playing and experiencing humor
(Corey, Corey, & Corey, 2013; Glasser, 1998). The need for love and belonging depends
on people's seek for love and devotion. The need to be with others is the foundation
for the forming of human relations. It is related to the bonds established in family,
friends and business relations. It is important to develop good relations in order to
meet the needs of love and other social needs. The level of interaction with other
people and the level of fulfilment of the needs explain to what extent satisfaction and
love needs can be satisfied (Frey & Wilhite, 2005; Glasser, 1998). The need for freedom
means that a person has his/her own choices and he/she wants to walk in line with
these choices. People want to live their lives as they wish, to express themselves freely
and to act independently in many other ways. However, socially being free is
associated with being open to alternative ideas rather than selfishness (Erwin, 2003;
Frey & Wilhite, 2005).

Although the five basic needs mentioned are genetically present in humans,
fulfilment of these needs is specific to the individual. The information obtained from
the outside consists of knowledge and the choice of how to behave towards this
information is shaped by intrinsic motivations. When literature was examined, it was
seen that the level of basic needs being met in architectural students was not studied
in any of the studies. In this context, this research aimed to reveal the level of fulfilment
of the basic needs of first-year students studying architecture. Hypotheses developed
as part of the research are as follows;

Hi: a significant relation exists between fulfillment level of students” basic needs
and their academic achievement status.

Ho: fulfillment level of students” basic needs varies depending on gender.

Hz: fulfillment level of students’ basic needs varies depending on locations where
they live most of their life.

Hy: fulfillment level of students’ basic needs varies depending on their mothers’
educational status.
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Hs: fulfillment level of students’ basic needs varies depending on their fathers’
educational status.

In accordance with the aforementioned hypotheses, an answer is sought for the
following questions:

1. What is the fulfillment level of first grade architecture student’s basic needs?

2. Does point average related to the fulfillment level of students’ basic needs
vary significantly depending on their academic standing?

3. Does point average related to the fulfillment level of students’ basic needs
vary significantly depending on the following factors?

a) Gender
b) Location where they live most of their life
c) Parents’ educational status
Method
Research Design

In this research, a relational screening model, which is one of the general survey
models, was used. Screening models are appropriate approaches for studies that aim
to describe a past or currently existing situation in the way it exists. In general,
screening models are screening applications applied to the entire population or a
group of sample or sampling in order to have a general judgment of a population that
consists of a large number of elements. The relational screening models in this group
are research models aiming to determine the existence of covariance or the level of
variance between two or more variables (Karasar, 2016).

Research Sample

The research was conducted with first-year students studying at Architecture
Department of Karadeniz Technical University Faculty of Architecture in the fall
semester of the 2018-2019 academic year. A total of 82 students, 46 female and 36 male,
participated in the research. Distribution of the participants' socio-demographic
characteristics is presented in Table 1.

Table 1
Socio-Demographic Characteristics of the Participants of the Research
Variable Groups Number Percentage
Gender Female 46 56.1
ende Male 36 439
2.01-2.50 25 30.5
. 2.51-3.00 34 415
Academic GPA 3.01-3.50 13 159

3.51-4.00 10 12.2
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Table 1 Continue

Variable Groups Number | Percentage
Primary-Secondary

Mothers' Level of School 52 634

Education High school 21 25.6
University 9 11
Primary-Secondary

Father's Level of School 2 341

Education High school 21 25.6
University 33 40.2

When the distribution of socio-demographic characteristics in Table 1 was
examined, it was determined that 56.1% of the students were female and 43.9% were
male. It is seen that 30.5% of students had academic grade point average of 2.01-2.50,
41.5% of 2.51-3.00, 15.9% of 3.01-3.50, and 12.2% of 3.51-4.00.

Research Instruments and Procedures

The University Students Basic Needs Scale: In order to determine the level of
fulfilment of the basic needs of the students, the University Students Basic Needs Scale
(USBNS) developed by Turkdogan (2010) was used. The USBNS is used to evaluate
the level of fulfilment of university students' survival, power, entertainment, love and
belonging, and freedom needs. As a result of validity and reliability studies, the scale
consists of 5 sub-dimensions and 19 items. In the 7-point Likert-type measurement tool
USBNS, there are four items of survival, power, freedom, entertainment, and in the
sub-dimension of love and belonging there are three items. Each statement is answered
by choosing among the opitons of: "(1) I don't disagree at all", "(2) I mostly disagree",
"(3) I don't agree much", "(4) I'm indecisive", "(5) I partially agree", "(6) I mostly agree"
and "(7) I completely agree". As the average score obtained from the scale increases, it
is accepted that the needs are met smoothly and the students' satisfaction level is high.
As a result of the exploratory factor analysis of the scale form, a five-factor structure
with self-value between 1.31 and 5.47, which explained 67.40% of the variance, was
reached. In addition, confirmatory factor analysis results showed that the scale had
good fit values for construct validity without any modification (y2/df=3.36; GFI=.96,
AGFI=.94, CFI=.96, RMSEA=.045, SRMR=.034) (Turkdogan & Duru, 2017).

The personal information form: It was developed for the purpose of determining
gender, socio-demographic characteristics such as residential area where much of life
is spent, mother's education status, father's education status, and academic grade point
average of the students participating in the research. The data related to the academic
grade point average of students was obtained from the Department of Architecture of
Karadeniz Technical University within the scope of ethical procedures. Fraenkel,
Wallen and Hyun (2012) emphasize the importance of including socio-demographic
data and states that all data representing the sample should be reported in order for
the sample to be more fully defined and to support research.

The USBNS and personal information form were applied to the students in the
classroom. Before the application, the students were briefly informed about the scope
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of the research and it was stated that the data would be used only within the scope of
the research. Filling of the scales by students was completed in about fifteen minutes.

Data Analysis

The compatibility of the data obtained from the research to normal distribution
was determined by the Kolmogorov-Smirnov test. In the analysis of data, Mann
Whitney U test and Kruskal Wallis tests were used to determine whether there was a
statistically significant difference. Statistical analysis was performed using the
Statistical Package for the Social Sciences (SPSS 18.0). Data analysis was valid at 95%
confidence level and the significance level was taken as .05.

Results

Normal distribution analyses of the data obtained in the research were conducted.
The mean score, minimum and maximum score range, skewness and kurtosis
coefficients were calculated within the scope of this analysis. Since the number of
participants was over 50, compliance of the obtained data with the normal distribution
was determined by the Kolmogorov-Smirnov test. Data analysis was valid at 95%
confidence level and its significance level was accepted as .05. According to the tests
performed, the results of the tests of normality for the scores of the measurement sets
are presented below (Table 2).

Table 2
Results of Normality Tests for Distribution of Data

Kolmogorov-Smirnov (a) Median  Skewness  Kurtosis

Statistic daf [4
Survival 120 82 .006 4.875 -.185 -.374
Power .076 82 .200 5.250 -.428 470
Entertainment 148 82 .001 5.750 -.499 -.899
Love and 194 82 001 6167 637 -1028
Belongingness
Freedom 150 82 .001 5.750 -1.008 .799

df: Degree of freedom
p: Significance level

As a result of Kolmogorov-Smirnov (a) analysis, it was determined that the
distribution of the data related to power subscale was normal (p>.05). However, it was
determined that the distribution of data on survival, entertainment, love, and
belonging and freedom subscales were not normal (p<.05). When the other
assumptions of normality, which are the proximity of the mean and median to each
other and the necessity that the values of skewness and kurtosis to be between -2.5 and
+2.5 are examined, it was determined that these values complied with the normal
distribution according to the variables. In the central limit theorem, it is posited that a
sample size of more than 30 makes the distribution close to normal. Since the sample
size was 82 in this research, it was concluded that even though the distribution was
not normal, it was not far away from the normal distribution given by the central limit



Hare KILICASLAN / Eurasian Journal of Educational Research 87 (2020) 29-46 | 35

theorem. In the light of this information, it was determined that the data were not far
away from normal distribution.

The data on the level of fulfilment of the basic needs of the students are
summarized in Table 3. When the descriptive statistics of the USBNS were examined,
it was determined that the subscale having the highest level was love and belonging
(X=5.793), while the lowest subscale was survival (X=4.716) (Table 3).

Table 3
Descriptive Statistics of the University Students Basic Needs Scale

Subscales N X SD
Survival 82 4.716 1.059
Power 82 5.296 944
Entertainment 82 5.317 1.369
Love and Belongingness 82 5.793 1.197
Freedom 82 5.396 1.104

N: Sample size
X: Sample mean
SD: Standard deviation

The Kruskal Wallis H test was applied to determine whether there was a significant
difference between the mean scores of the students' basic needs and their academic
achievement (Table 4).

Table 4
Results of Differences between Students' Scores of Subscales According to Their GPAs
Academic Mean .
Subscales GPA N Rank X2 SD P Difference

201250 25 4036
. 251300 34 4582
Survival 3.01-3.50 13 26.42 7.517 3 .057
351400 10 4925
201250 25 39.62
251300 34 4071
Power 301350 13 37.42 3445 3 328
351400 10 5420
201250 25 34.06 o
251300 34 5185 :

Entertainment 3.01-3.50 13 3338 11.141 3 .011 2-3

2-4
351400 10 3295
201250 25 44.60 13
Love and 251-3.00 34  43.69 . )
Belongingness 301350 13 2223 1.2 3 S ;:i

3.51-4.00 10 51.35
2.01-2.50 25  40.16
2.51-3.00 34 4951 "
Freedom 301350 13 28.04 8.902 3 .031 2-3

3.51-4.00 10  35.10

*p<.05
% Chi-square
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When the data in Table 4 were analyzed, it was seen that there was no statistically
significant difference between the level of fulfilment of students' survival and power
needs and the academic grade point average (p>.05). On the other hand, it was
determined that there was a statistically significant difference between the students'
level of fulfilment of the needs of entertainment, love and belonging, freedom and their
academic grade point average (p<.05). In the present case, Hi hypothesis was partially
accepted. In the survival subscale, it was observed that the average of the students
whose grade point average was 3.51-4.00 had the highest (Mean rank=49.25), and those
whose grade point average was 3.01-3.50 (Mean rank=26.42) had the lowest ranking
of average. In the power subscale, it was found that the students with an academic
GPA of 3.51-4.00 (Mean rank=54.20) had the highest rank average, the students with
an academic GPA of 3.01-3.50 (Mean rank=37.42) had the lowest rank average. In the
entertainment subscale, it was determined that the students with the academic average
2.51-3.00 (Mean rank=51.85) had the highest ranking of average, while the average of
the students between 3.51-4.00 (Mean rank=32.95) had the lowest ranking of average.
In the love and belonging subscale, it was found that the students with an academic
GPA of 3.51-4.00 (Mean rank=51.35) had the highest rank average, and the students
with an academic GPA of 3.01-3.50 (Mean rank=22.23) had the lowest rank average. In
the freedom subscale, it was found that the students with an academic GPA of 2.51-
3.00 (Mean rank=49.51) had the highest rank average, and the students with an
academic GPA of 3.01-3.50 (Mean rank=28.04) had the lowest rank average.

The Mann Whitney U test was used to determine whether the mean scores of the
students' basic needs were significantly different according to their gender (Table 5).

Table 5
Results of Differences between Students' Scores of Subscales According to Their Genders
Subscales Gender N Mean Rank U p
. Female 46 44.41
Survival Male 36 3778 694.00 .208
Female 46 42.13
Power Male 36 40.69 799.00 .786
. Female 46 43.07
Entertainment Male 36 39,50 756.00 499
Love and Female 46 46.77 "
Belongingness Male 36 34.76 585.50 022
Female 46 45.47
Freedom Male 36 36.43 645.50 .086
*p<.05
U: U value

According to the Mann Whitney U test, there was no significant difference among
the level of survival, power, entertainment and freedom of male and female students
(p>.05). The difference in the level of fulfilment of the need for love and belonging of
students was found statistically significant at 95% confidence level (LI=585.50, p=.022,
p<.05). In the present case, H> hypothesis was partially accepted. It was observed that
the love and belonging levels of the females (Mean rank=46.7) were higher than the
males (Mean rank=34.76).
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Kruskal Wallis H test was used in order to determine whether there was a
significant difference between the average of fulfilment of the students' basic needs
compared to the average of the settlement where they spend most of their lives (Table
6).

Table 6

Results of Differences between Students' Scores of Subscales According to Their Settlement
Places

Settlement Mean Differ
Subscales Places N Rank X Sbp eige
Village-Town 12 37.79
District 12 4242
Survival Province 32 44.34 999 3 .802
Metropohtan 2% 39.29
city
Village-Town 12 51.96
District 12 49.63
Power Province 32 30.83 11.177 3 .011* 1-3
Metropohtan 2% 46.06
city
Village-Town 12 20.13
District 12 4592 1-2
Entertainment Province 32 41.72 12.803 3 .005* 1-3
Metropolitan 26 49.06 1-4
city
Village-Town 12 47.92
Love and District 12 49.83
. Province 32 33.86 6.108 3 106
Belongingness Metropolitan
. 26 4410
city
Village-Town 12 28.50
District 12 43.54
Freedom Province 32 40.03 6.012 3 11
Metropohtan % 4837
city
*p<.05

According to the results of Kruskal Wallis H test, it was determined that there was
no statistically significant difference between the fulfilment level of survival, love and
belonging, freedom needs of the students, and the settlement units (p>.05). In contrast,
the fulfilment level of the students' power (y>=11.177, p=.011, p<.05) and entertainment
(¥>=12.803, p=.005, p<.05) were found statistically significant at 95% confidence level
compared to settlement units. In the present case, Hs hypothesis was partially
accepted. When the data in Table 6 were examined, the highest rank average in the
survival subscale belonged to the students who spend most of their lives in "Province"
(Mean rank=44.34), while the lowest average belonged to the students living in a
"Village-town" (Mean rank=37.79). It was seen that the highest order average in the
power subscale belonged to the students who have spent most of their lives in "Village-
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town" (Mean rank=51.96) while the lowest average belonged to the students living in
"Province" (Mean rank=30.83). It was found that the highest average rank in the
entertainment subscale belonged to the students who spend most of their lives in
"Metropolitan city" (Mean rank=49.06) while the lowest average belonged to students
living in the "Village-town" (Mean rank=20.13). It was determined that the highest
rank average in the love and belonging subscale belonged to the students who spend
most of their lives in the "District" (Mean rank=49.83) while the lowest average
belonged to the students living in the "Province" (Mean rank=33.86). In the freedom
subscale, it was seen that the highest rank average belonged to the students, who
spend most of their lives in "Metropolitan city" (Mean rank=48.37), while the lowest
rank average belonged to students living in "Village-town" (Mean rank=28.50).

Kruskal Wallis H test was used in order to determine whether there was a
significant difference in the level of fulfilment of the basic needs of the students
according to the status of their mother's education (Table 7).

Table 7

Results of Differences between Students' Scores of Subscales According to Their Mothers'
Level of Education

Mothers' Level Differ
Subscales of Education N  MeanRank y? SD p . nf{ .
Primary-
Secondary 52 4496
Survival School 5.828 2 .054
High school 21 30.76
University 9 46.56
Primary-
Secondary 52 4257
Power School 416 2 812
High school 21 40.67
University 9 37.28
Primary-
Secondary 52 37.27
Entertainment School 5.043 2 .080
High school 21  46.97
University 9 53.61
Primary-
Secondary 52 4472
o enagrilr?gness School 6831 2 03 )
High school 21  41.64
University 9 22:56
Primary-
Secondary 52 40.97 1-3
Freedom School 8.960 2 .011* 2-3
High school 21  33.98
University 9 62.11
*p<.05

According to the results of Kruskal Wallis H test, it was determined that there was
no statistically significant difference between the level of survival, power and
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entertainment needs of the students and the levels of maternal education (p>.05).
However, the difference in the students' levels of the fulfilment of love and belonging
according to the mother's educational status was found statistically significant at 95%
confidence level (y?=6.831, p=.033, p<.05) and freedom (¥?=8.960, p=.011, p<.05). In the
present case, Hy hypothesis was partially accepted. When the data in Table 7 were
examined, it was determined that the students whose mothers were "University"
graduates had the highest average (Mean rank=46.56), and those whose mothers were
"High school" graduates (Mean rank=30.76) had the lowest average in the survival
subscale. In the power subscale, it was observed that the students whose mothers were
"Primary-Secondary school" had the highest average (Mean rank=42.57), and those
whose mothers were "University" graduates (Mean rank=37.28) had the lowest
average. In the entertainment subscale, it was determined that the students whose
mothers were "University" graduates had the highest average (Mean rank=53.61), and
those whose mothers were "Primary-Secondary school" (Mean rank=37.27) had the
lowest average. In the love and belonging subscale, it was determined that the students
whose mothers were "Primary-Secondary school" graduate had the highest average
(Mean rank=44.72), and those whose mothers were "University" graduate (Mean
rank=22.56) had the lowest average. Freedom subscale, it was determined that the
students whose mothers were "University" graduate had the highest average (Mean
rank=62.11), and those whose mothers were "High school" graduate (Mean
rank=33.98) had the lowest average.

Kruskal Wallis H test was used in order to determine whether there was a
significant difference between the level of fulfilment of the basic needs of the students
according to their father's education level (Table 8).

Table 8

Results of Differences between Students' Scores of Subscales According to Their Fathers' Level
of Education

Subscales E??;i;&ieo‘fl N gﬁ?ﬁl x2 SD p Difference
Primary-
Secondary 28  42.39
Survival School .597 2 742
High school 21  44.00
University 33 3915
Primary-
Secondary 28 4296
Power School 2.345 2 .310
High school 21 34.76
University 33 4455
Primary-
Secondary 28 39.09
Entertainment School 4.501 2 105

High school 21 34.60
University 33 4794
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Table 8 Continue

Father's Level Mean Difference
Subscales of Education N Rank X Sb P "
Primary-
Secondary 28  36.25
pove Erifgness School 2635 2 268
High school 21 4136
University 33 46.05
Primary-
Secondary 28 3895 2.3
Freedom School 6.179 2 .046*
High school 21 3319
University 33 4895
*»<.05

According to the results of Kruskal Wallis H test, it was determined that there was
no statistically significant difference between the level of survival, power,
entertainment and love and belonging needs of the students and the status of the
father’s education (p>.05). However, the difference in the students' levels of the
fulfilment of freedom according to the father's educational status was found
statistically significant at 95% confidence level (y?=6.179, p=.046, p<.05). In the present
case, Hs hypothesis was partially accepted. When the data in Table 8 were analyzed, it
was determined that the students whose fathers were "High school" graduate had the
highest average (Mean rank=44.00), and those whose fathers were "University"
graduate (Mean rank=39.15) had the lowest average in the survival subscale. In the
power subscale, it was determined that the students whose fathers were "University"
graduate had the highest average (Mean rank=44.55), and those whose fathers were
"High school" graduate (Mean rank=34.76) had the lowest average. In the
entertainment subscale, it was determined that the students whose fathers were
"University" graduate had the highest average (Mean rank=47.94), and those whose
fathers were "High school" graduate (Mean rank=34.60) had the lowest average. In the
love and belonging subscale, it was determined that the students whose fathers were
"University" graduate had the highest average (Mean rank=46.05),and those whose
fathers were "Primary-Secondary school" graduate (Mean rank=36.25) had the lowest
average. In the freedom subscale, it was determined that the students whose fathers
were "University" graduate had the highest average (Mean rank=48.95), and those
whose fathers were "High school" graduate (Mean rank=33.19) had the lowest average.

Discussion, Conclusion and Recommendations

The first research question aimed at determining the level of fulfilment of the basic
needs of the students. As a result of the analyses, it was determined that the level of
fulfilment of the basic needs of the architectural students participating in the research
had an average of over 4, which is generally a neutral score level. Among the five basic
needs, students were found to have received the highest satisfaction from the need for
love and belonging. The level of fulfilment of the need for love and belonging was
followed by the levels of freedom, entertainment, power and survival, respectively. It
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was observed that the lowest level regarding fulfilment of the basic needs was related
to the survival need. This result supports the findings of the studies conducted by
Diener and Diener (1995) and Turkdogan (2010).

For the second question of the research, it was determined whether there was a
significant difference between the level of fulfilment of students' basic needs and their
academic achievement. It is observed that there was a statistically significant
difference between the grade point average of the students and the level of their needs
for love and belonging, freedom and entertainment being met. Accordingly, it can be
said that students whose academic grade point average were between 2.51-3.00 were
more satisfied in their lives and had a higher level of satisfaction about sparing time
for the activities they are interested in. It was seen that the satisfaction of the need of
love and belonging was higher for students with an average of academic grade
between 3.51-4.00. This finding suggests that students' satisfaction with their family
and friendship relations is in parallel with their good level of academic achievement.

When fulfillment level of requirement of freedom was considered, it was seen that
students with 2.51 to 3.00 academic grade point averages had a higher level of
satisfaction in making their own choices and expressing themselves freely, which
reveals that students need an interaction-based learning environment which enables
them to act independently in making their own decisions. Onat (2006) suggests that it
is required to provide creative environments and processes that will be able to head
students towards creativity. This process makes it essential to give importance to
lesson, try to understand the essence of contents, and participate enthusiastically in
the stages of examination and evaluation. Therefore, it is preferable to allow for
methods and approaches that help students to act in accordance with their own choices
and express themselves freely.

Within the scope of the third question of the research, it was questioned whether
the level of fulfilment of the basic needs of the students showed a significant difference
according to the variables such as gender, settlement unit, mother's education status
and father's educational status. Analyses carried out according to gender variables
showed that only the levels of fulfilment of the need for love and belonging of the
students differed according to gender. The levels of love and belonging of female
students were found to be higher than that of males. It was seen that female students
had higher levels of love-being loved, emotional attachment and belonging satisfaction
than male students. From the perspective of participation in social life and
socialization, it can be said that this is an expected result depending on gender.

It is seen that the level of fulfilment of the power and entertainment needs of the
students varied according to the settlement unit. The highest satisfaction in terms of
power needs belonged to the students who spend most of their lives in the village-
town, and the lowest satisfaction belonged to the students who spend most of their
lives in the province. This finding shows that students' perceptions of self-esteem and
competence do not change according to the size of the settlement unit. Given the fact
that being recognized in the social circle, relations and the sense of belonging increase
towards rural areas, this is an expected result. On the contrary, it was determined that
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the students who spend most of their lives in villages-towns had the lowest satisfaction
in need for fun, and those who spend most of their lives in big cities had the highest
satisfaction. In terms of providing pleasant places such as cinema, theater, shopping
center, cafe/restaurant, the metropolitan has increased the opportunity for students to
participate in social and artistic activities; and hence, the satisfaction need for
entertainment. This differentiation, which is determined according to the unit of life,
is similar to that of Turkdogan (2010).

It was seen that the fulfillment level of students” needs for love & belonging and
freedom who participated in the research varied depending on mother’s educational
status. It was revealed that students whose mothers were elementary-middle school
graduate had the highest satisfaction level with the need for love and belonging while
those whose mothers were university graduate had the lowest one. This situation can
be explained by means of the fact that mothers with a good level of education give
more particular importance to their children’s education. It was found out that the
students whose mothers were university graduate had a higher satisfaction level with
the need for freedom. Similarly, it was seen that the students whose fathers were
university graduate had the highest satisfaction level with the need for freedom. The
fact that the satisfaction level of the need for freedom varies in parallel with both
mothers” and fathers’ education status suggests that parents with high education level
are able to more deliberatively guide their children in making decisions related to their
own lives.

In this research, the level of fulfilment of the basic needs of first-year students
studying at the Department of Architecture of Karadeniz Technical University was
determined and presented with supporting socio-demographic data. Findings showed
that students' perceptions about basic needs satisfaction varied according to their
grade point averages, genders, settlements where they spend the majority of their
lives, and parental educational attainment. With its unique structure, architecture
education has learning environments that provide students with the opportunity to be
free in their own development, creative thinking and design. From this point of view,
it seems possible to increase the satisfaction of architecture students' power and
freedom needs in particular. Since interactive processes experienced, especially in
practical courses, allow to get familiar with students, directing students to their areas
of interest can also be made easier. In addition, it is thought that the participation of
the students in social, artistic and sportive activities in the department or campus is
expected to contribute to increase the satisfaction of their entertainment needs. In
addition to these, educational environment of architecture that is based on on informal
learning is a guide to providing students with personal and professional development
through potentials such as tours, panels, and workshops. Group work, which will
enable students to communicate-interact with each other during the course, is
important in terms of increasing the satisfaction of their love and belonging and
freedom needs. Exchange of information and ideas, and cooperative decision-making
can be effective in increasing the motivation of students and making them feel good
about themselves. The ability to express students' ideas freely in the learning process
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is important in the context of the satisfaction of their basic need for power, as it will
bring them closer to the sense of success and sulfficiency.

Limitation of the research was the fact that the research consisted of only the first-
year students of Karadeniz Technical University, Department of Architecture in 2018-
2019 academic year fall semester. For this reason, it may be advisable to carry out
studies on the level to which basic needs are met at different stages of architectural
education in order to achieve generalizable results. Thus, depending on the class level,
it may be ensured that more comprehensive evaluations are made about the students'
perceptions of needs. In new studies, other variables that might have an effect on basic
needs satisfaction may also be included. Also, in the future studies, the fulfilment level
of the basic needs may be related to the data obtained from different measurement
tools.
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Mimarlik Ogrencilerinde Temel Thtiyaglarin Kargilanma Diizeylerinin
Incelenmesi
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Ozet

Problem Durumu: Yasamun yapili ¢evre icinde ge¢mesi, mimarlik mesleginin en eski
mesleklerden oldugunu gostermektedir. Hem kisisel hem de mesleki gelisime katki
saglamay1 hedefleyen mimarlik egitiminde yer alan birey, siire¢ igerisinde edindigi
deneyimlerle mesleki donanimini gelistirmek durumundadir. Yeni bir sosyal ¢evreye
ve meslege ilk adim acisindan tiniversitenin ilk yili, egitim siireci icin ayr1 bir énem
tasimaktadir. Bu acgidan bakildiginda, mimarlik egitimi alan birinci smuf
ogrencilerinde temel ihtiyag algilarinin ortaya c¢ikarilmasi egitim kalitesinin artirilmast
yoniinde 6nemlidir. Kendine 6zgii yapisi ile mimarlik egitimi, 6grencilerin kendilerini
gelistirmelerinde, yaratici diistinmelerinde ve tasarlamalarinda 6zgiir davranma
imkdni sunan Ogrenme ortamlarina sahiptir. Bu agidan bakildiginda, mimarhk
ogrencilerinin 6zellikle gii¢ ve 6zgtrliik ihtiya¢ doyumlarinin artirilabilmesi olanakli
gibi goriinmektedir. Uygulamali derslerde yasanan interaktif siiregler, 6grencilerin
yakindan taninmasmi  sagladigindan, onlarin  ilgi duyduklarn  alanlara
yonlendirilmeleri de kolaylastirabilir. Bunlarin yani sira 6grencilerin bolim veya
kampiis icinde sosyal, sanatsal ve sportif etkinliklere katilimlarinin, eglence ihtiyac
doyumunun artirilmasina katki saglayacagi distintilmektedir. Ders stiresince
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ogrencilerin birbirleriyle iletisim-etkilesim iginde olmalarin1 saglayacak grup
calismalari, sevgi ve ait olma ve 6zgiirliik ihtiya¢ doyumlarmn artirilmasi agisindan
onemlidir. Bilgi ve fikir alisverisinde bulunma, birlikte karar verme eylemleri
ogrencilerin motivasyonlarini artirmada ve kendilerini iyi hissetmelerinde etkili
olabilecektir. Ogrenme siirecinde 6grencilerin fikirlerini 6zgiirce ifade edebilmelerine
olanak taninmasi, kendilerini basariya ve yeterli hissetmelerine yakinlastiracagindan,
glic temel ihtiyacinin doyumu baglaminda 6nemlidir. Alan yazin incelendiginde,
mimarlik 8grencilerinde temel ihtiyaclarin karsilanma dtizeylerinin herhangi bir
arastirmaya konu edilmedigi goriilmiistiir. Bu baglamda arastirma, mimarlik egitimi
alan birinci simif 6grencilerinin temel ihtiyaclarimin karsilanma dtizeylerini ortaya
koymay1 amaclamaistir.

Arastirmamin Amaci: Bu arastirmanin amaci, mimarhk egitimi alan birinci sinif
ogrencilerinin temel ihtiyaclarinin hangi diizeyde karsilanmakta oldugunu
incelemektir. Aragtrma kapsaminda Karadeniz Teknik Universitesi Mimarlik
Bolimii'nde egitim alan birinci simnif dgrencilerinin temel ihtiyaglarimin karsilanma
diizeyleri tespit edilmis ve sosyo-demografik verilerle desteklenerek sunulmustur.

Aragtirmamin Yéntemi: Bu arastirmada, genel tarama modellerinden iliskisel tarama
modeli kullanilmistir. Tarama modelleri, ge¢miste ya da halen var olan bir durumu
var oldugu sekli ile betimlemeyi amaclayan arastirmalar i¢in uygun yaklasimlardir.
Aragtirma, 2018-2019 egitim-6gretim bahar yariyihinda Karadeniz Teknik Universitesi
Mimarlik Fakiiltesi Mimarlik Boltimii'nde 6grenim gormekte olan birinci smif
ogrencileri ile gerceklestirilmistir. Arastirmaya 46’s1 kadin ve 36's1 erkek olmak tizere
toplam 82 6grenci katilmustir.

Arastirmamin Bulgulari: Yapilan analizler sonucunda arastirmaya katilan mimarlik
ogrencilerinin temel ihtiyaclarinin karsilanma diizeylerinin genel olarak notr puan
diizeyi olan 4'iin tizerinde bir ortalamaya sahip oldugu belirlenmistir. Ogrencilerin
bes temel ihtiyag arasinda en yiiksek doyumu sevgi ve ait olma ihtiyacindan aldiklar:
ortaya ¢ikmistir. Sevgi ve ait olma ihtiyac1 karsilanma diizeyini, sirasiyla ozgiirliik,
eglence, giic ve hayatta kalma ihtiyaclarinin karsilanma diizeyleri takip etmektedir.
Ogrencilerin eglence, sevgi ve ait olma ve o6zgiirlikk ihtiyaglarinin kargilanma
diizeyleri ile akademik not ortalamalar1 arasinda istatistiksel olarak anlamli bir
farklilik oldugu gortilmektedir. Cinsiyet degiskenine gore yapilan analizler,
ogrencilerin yalnizca sevgi ve ait olma ihtiyactnin karsilanma diizeylerinin cinsiyete
gore farklilastigini gostermektedir. Cinsiyeti kadin olan 6grencilerin sevgi ve ait olma
diizeyleri erkeklere gore daha yiiksek bulunmustur. Kadin ogrencilerin sevme-
sevilme, duygusal bagliik ve aidiyet doyumlarmin erkeklere gore daha yiiksek
diizeyde oldugu goriilmektedir. Yasamlarmin biiytik bolimiint kdy-kasabada
geciren 6grencilerin gii¢ ihtiyact agisindan en yiiksek doyuma, ilde gegirenlerin ise en
diistik doyuma sahip oldugu belirlenmistir. Bunun aksine, eglence ihtiyacinda en
diistik doyuma yasamlarinin bitytik bolimiinii koy-kasabada, en yiiksek doyuma ise
biiyiiksehirde geciren 6grencilerin sahip oldugu tespit edilmistir. Sevgi ve ait olma
ihtiyacinda, anneleri ilkokul-ortaokul mezunu olan 6grencilerin en yiiksek doyuma,
tiniversite mezunu olanlarin ise en diisitk doyuma sahip olduklar1 bulunmustur.
Anneleri tiniversite mezunu olan dgrencilerin dzgiirliik ihtiya¢ doyumlarinin daha
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yiiksek diizeyde karsilandig1 belirlenmistir. Anne egitim durumuna benzer sekilde,
babalar1 tiniversite mezunu olan dgrencilerin de 6zgiirliik ihtiyacinin en yiiksek
doyuma sahip oldugu bulunmustur. Ozgiirliik ihtiyag doyumunun hem anne hem de
baba egitim durumuna paralel olarak degismesi, yiiksek egitim diizeyine sahip
ebeveynlerin  ¢ocuklarmi, kendi Kkararlarimi  almalarinda daha  bilingli
yonlendirebileceklerini akla getirmektedir.

Arastirmamn Sonuclart ve Onerileri: Bu arastirmada Karadeniz Teknik Universitesi
Mimarlik Bolimii'nde egitim alan birinci simf 6grencilerinin temel ihtiyaclarinin
karsilanma diizeyleri tespit edilmis ve sosyo-demografik verilerle desteklenerek
sunulmustur. Bulgular, 6grencilerin temel ihtiya¢ doyumuna iliskin algilarinin
akademik not ortalamalarina, cinsiyetlerine, yasamlarimin biiytik ¢ogunlugunu
gecirdikleri yerlesim birimlerine ve anne-baba egitim durumlarina gore farklilastigin
gostermektedir. Kendine 6zgii yapist ile mimarlik egitimi, dgrencilerin kendilerini
gelistirmelerinde, yaratici diistinmelerinde ve tasarlamalarinda ozgiir davranma
imkdni sunan 6grenme ortamlarina sahiptir. Bu agidan bakildiginda, mimarhk
ogrencilerinin ozellikle gii¢ ve 6zgiirliik ihtiya¢ doyumlarinin artirilabilmesi olanakl
gibi goriinmektedir. Ozellikle uygulamali derslerde yasanan interaktif siirecler,
ogrencilerin yakindan tammnmasmi sagladigindan, onlarin ilgi duyduklari alanlara
yonlendirilmeleri de kolaylagtirabilir. Ogrencilerin boliim veya kampiis iginde sosyal,
sanatsal ve sportif etkinliklere katilimlarimin, eglence ihtiya¢ doyumunun
artirllmasina katki saglayacag: dustintilmektedir. Bunlarin yani sira informel (kurum
dist) 6grenmeden beslenen mimarlik egitimi ortami, 6grencilerin gezi, panel,
workshop gibi potansiyellerle hem kisisel hem de mesleki gelisimin desteklenmesinde
yol gosterici konumdadir. Ders stiresince dgrencilerin birbirleriyle iletisim-etkilesim
icinde olmalarmi saglayacak grup calismalari, sevgi ve ait olma ve 6zgiirliik ihtiyag
doyumlarmin artirilmast agisindan énemlidir. Bilgi ve fikir alisverisinde bulunma,
birlikte karar verme eylemleri 6grencilerin motivasyonlarini artirmada ve kendilerini
iyi hissetmelerinde etkili olabilir. Ogrenme siirecinde dgrencilerin fikirlerini 6zgiirce
ifade edebilmelerine olanak taninmasi, kendilerini basariya ve yeterli hissetmelerine
yakinlastiracagindan, gtic temel ihtiyactin doyumu baglaminda ©nemlidir.
Arastirmanin  smirliligimi, 2018-2019 egitim-6gretim bahar yariyilh kapsamindaki
Karadeniz Teknik Universitesi Mimarlik Boliimii birinci simuf —6grencileri
olusturmaktadir. Bu nedenle, genellenebilir sonuglara ulasabilmek i¢in mimarlik
egitiminin farkli kademelerinde temel ihtiyaglarin karsilanma diizeylerine iliskin
arastirmalarin yapilmasi 6nerilebilir.

Anahtar Kelimeler: Mimarlik 6grencileri, temel ihtiyaclar, Universite Ogrencileri Temel
Thtiyaglar Olcegi, akademik basari, sosyo-demografik degiskenler.
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Introduction

The relationship between technology and learning is becoming increasingly
important in music education (Addessi & Pachet, 2005). The widespread use of
information technology (IT) in schools has made these technologies an indisputable
part of learning and teaching for most individuals (Savage, 2005). In recent years,
many musicians, music educators, and music students have been using computer-
based technology more frequently in their music lives (Comber, Hargreaves & Colley,
1993).

Technology provides many benefits to music education. The use of technology in
music education increases the performance (Byrne & MacDonald, 2002), participation
(Crow, 2006), interest (Comber et al., 1993; Savage, 2007), and motivations (Ho, 2004;
Kim, 2013; Savage, 2007) of students, as well as their musical perceptions (Kim, 2013).
Furthermore, it contributes to their musical creativity (Addessi & Pachet, 2005; Savage,
2005) and functions by improving their psychological states (Hanrahan, Hughes,
Banerjee, Eldridge & Kiefer, 2019). Additionally, using technology in music education
makes it possible for children to relate more closely to school music and facilitates
students’ creation of connections between the music they listen to and their real lives
(Cain, 2004). Besides, it has been found to be beneficial by teachers about improving
the quality of education (Ho, 2004) and facilitating assessment and accessibility (Byrne
& MacDonald, 2002).

The widespread use of technology has also led to a change in the perception of
traditional musical talent and the evolution of music concerning an area of expertise,
into an area where everyone can perform and create. Comber et al. (1993) reported that
before the use of technology in music education, effective musical learning focused on
traditional music performance skills, knowledge, and understanding. With the use of
technology, a new perspective has emerged concerning the dimensions of composing,
performing, and listening in music education (Cain, 2004). The use of technology has
enabled many people who do not perceive themselves as being musicians to be able to
deal with, create, and communicate with music (Comber et al., 1993), and has provided
students with a lack of traditional instrument skills to compose music (Cain, 2004;
Savage, 2007).

The effects of technology on music education are not limited to these aspects. Ho
(2004) states that the use of IT in music education does not only mean replacing
blackboards with electronic displays and multimedia presentations, rather IT also
provides an opportunity to restructure music education, resulting in fundamental
reforms in the curriculum and pedagogy. In addition, the widespread use of
technology in music education requires a change in the teacher’s role (Cain, 2004). This
is because an effective change in music education through the introduction of
technology is only possible when the teachers have competence in this regard (Ho,
2004). Therefore, in addition to traditional roles and competencies, teachers need to
assume new roles and acquire new competences about the integration of technology
into music education. However, studies have pointed out that teachers face some



Oguzhan ATABEK - Sabahat BURAK 49
Eurasian Journal of Educational Research 87 (2020) 47-68

obstacles and have difficulties in integrating technology into music education (Byrne
& MacDonald, 2002; Haning, 2016).

Ertmer (1999) has mentioned that there are two types of barrier when it comes to
teachers integrating technology into their programs- internal and external. External
barriers, such as equipment, time, training and support, are deemed to be first-degree
barriers (Gurer, Tekinarslan & Gonultas, 2019). Self-efficacy for and attitude towards
educational technology, epistemological and pedagogic beliefs, and beliefs, such as the
perceived value of technology in learning environments, are viewed as internal
barriers, which are deemed to be second-degree barriers (Gurer et al., 2019). Due to
investments in educational technology, first-degree barriers have become increasingly
overcome (Fraillon, Ainley, Schulz, Friedman & Gebhardth, 2014; Gurer et al., 2019),
and research has focused on second-degree barriers (Abbitt, 2011; Celik & Yesilyurt,
2013; Niederhauser & Perkmen, 2010; Yusuf & Balogun, 2011). In this context, teachers’
and pre-service teachers’ attitudes towards educational technology have been an
important issue in recent years (Teo & Noyes, 2011; Yesilyurt, Ulas & Akan, 2016).

Attitude is defined as the “graded affective characteristic that an individual directs
toward a certain-purposeful behavior” (Fishbein & Ajzen, 1975, p. 216). Many studies
have revealed that attitude is the most powerful factor in the intention to use
technology in education (Chau & Hu, 2002; Hebert & Benbasat, 1994; Louho, Kallioja
& Oittinen, 2006; Schaper & Pervan, 2007). Moreover, it has been seen that there is a
close relationship between the attitude towards technology, the intention to use
technology, and the extent of using technology (Louho et al., 2006). Moreover, in
technology models, such as the Theory of Reasoned Action (Ajzen & Fishbein, 1980),
the concept of attitude plays a critical role in the formation of an individual’s intent
that affects him concerning using technology. In this context, it can be considered that
teachers’ attitudes towards technology have a significant effect on their use of
technology. Accordingly, previous research has revealed that teachers have positive
attitudes towards technology and that technology experience and education are
important variables that affect attitudes towards technology (Sexton, King, Aldridge
& Goodstadt-Killoran, 1999; Tsitouridou & Vryzas, 2003).

Significance and Purpose

In Turkey, music education in pre-school and primary school is provided by pre-
school and primary school teachers, respectively. This period has critical importance
concerning the intellectual, social, and personal development of the child, along with
gaining musical skills for the child (Hallam, 2010). However, pre-school and primary
school teachers often do not see themselves as having sufficient skills when it comes
to teaching music (Russell-Bowie, 2010). Since they perceive music as a field that
requires special skills (Seddon & Biasutti, 2008; Hennesy, 2000; Holden & Button,
2006), they are concerned about the teaching aspects (Hennessy, 2005). Their beliefs
about their inadequacy in terms of music education and their musical experiences
during their undergraduate years play an important role in the formation of these
views (Burak, 2019).
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As mentioned earlier, the widespread use of technology has led to significant
changes in school curriculum and the practice of music education. Pre-school and
primary school teachers, who have the responsibility for providing music education
and ensuring the musical development of children, need to be aware of and competent
about these changes in music education. This is because teachers possess important
positions on the issue of the use of technology in education (Ho, 2004). The effective
use of technology by teachers in music education in the pre-school and primary school
years can increase a child’s interest, creativity and motivation for music. Effectively
using technology in music education could be beneficial in terms of developing
confidence in music education for teachers and teaching candidates who do feel
inadequate on the topic of music or who think that music is a field of special skill. Also,
using technology in music education can lead to an increase in the motivation of pre-
school and primary school teachers and pre-service teachers in addressing music
teaching. However, considering that attitude is an important indicator of intent that
determines behavior (Fishbein and Ajzen, 1975), it is necessary to have a positive
attitude towards using technology in music education to use technology in music
education. Pre-school and primary school pre-service teachers who have positive
attitudes towards using technology in music education may use this technology
effectively in the classroom, and using technology effectively may contribute to their
future music teaching. This study aimed to develop a valid and reliable scale that
measures attitude towards using technology in music education and to investigate
pre-school and primary school pre-service teachers’ attitudes towards using
technology in music education concerning their demographic variables and musical
experiences, such as instruments and vocals, that may be correlated to the use of
technology in music education for pre-service teachers.

Method
Research Design

This research was designed as a quantitative study. Initially, a scale development
study consisting of two phases was conducted. The first research aimed to explore the
factor structure of the newly developed Attitude towards Using Technology in Music
Education Scale while the second research aimed to confirm the extracted factor
structure. Then, correlational analyses were conducted on participants’ attitudes
towards using technology in music education, their demographic information and
musical background.

Participants

This research was conducted on students studying in departments of the pre-
school and primary education in the Faculty of Education at a public university in the
southern part of Turkey. A total of 640 pre-service teachers -an accessible population-
was enrolled in those departments during this study (IN=640). The pre-service teachers
who were available for this study were sampled; hence, a convenience sampling
method was employed. Only consenting individuals participated in this research. Of
the 640 pre-service teachers, 117 (18.28%) individuals participated in the pilot study
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and 523 (81.72%) individuals participated in the confirmatory study. The demographic
information concerning the participants is shown in Table 1.

Table 1
Demographic Information
Pilot Study Confirmatory Study
f (%) f (%)
Female 92 82.1 386 73.8
Gender
Male 21 17.9 137 26.2
Pre-school 62 52.1 271 51.8
Program .
Primary School 57 479 252 482
st 130 249
2nd 120 229
Grade
3rd 93 79.5 131 25.0
4th 24 20.5 142 272

Research Instruments and Procedures

Data were collected by a paper-and-pencil survey that was comprised of the
Attitude towards Using Technology in Music Education Scale (AUTMES), which was
developed by the researchers in this study, in addition to a questionnaire for collecting
the demographic information and the musical background of the respondents. The
questionnaire included questions about the participants’ age, gender, and grade, as
well as whether they had previously played musical instruments, whether they had
previously taken voice training, and their beliefs about effectively using technology,
their voice or instruments, in music education. A pilot instrument included the pilot
scale and the demographic questions. Permission was obtained from institution
officials. The first study (the pilot study) concluded with a 10-item revised scale
extracted by exploratory factor analysis (EFA). In the second study (the confirmatory
study), data were collected with the use of a new paper-and-pencil survey consisting
of the revised scale, demographic questions, and questions about the respondent’s
musical background.

Data Analysis

Statistical analyses were performed using IBM SPSS Statistics (IBM SPSS Statistics
version 25) and IBM SPSS Amos (IBM SPSS Amos version 24) computer programs.
EFA was employed to explore the underlying factor structure of the AUTMES. To
investigate whether items were clustering into factors (Tavsancil, 2002), a principal
component analysis (PCA) with varimax rotation was performed on the data collected
as part of the pilot study. Varimax rotation minimizes factor complexity with a
maximized variance of factor loadings (Tabachnick & Fidell, 2013). For checking the
reliability of the instrument, Cronbach’s a internal consistency estimate was computed
for the pilot scale. Finally, confirmatory factor analysis (CFA) was performed on the
data collected by the revised scale for determining whether or not the factor structures
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could be confirmed. After factor analyses, a one-way analysis of variance (ANOVA)
was applied to the scores of the groups to reveal the significant differences according
to participants’ year of study. Thereafter, t-tests were applied to the scores of the
groups to reveal significant differences concerning gender, departments, playing the
recorder or an instrument other than the recorder, opinions about using instruments
and their voices effectively in music education. For non-normal groups, the Mann-
Whitney U tests were applied to the scores to reveal significant differences about
having music training outside of that provided in school and having vocal training.
Finally, Pearson’s product-moment correlation coefficient was used to investigate the
relationship between participants” age and their attitudes towards using technology in
music education.

Results
Development of Attitude towards Using Technology in Music Education Scale

Initially, 117 students attending pre-school or primary school education programs,
who were taking a music education course, were asked to write a composition
regarding their thoughts about using technology in music education. In addition to
these compositions, related literature was reviewed and previously-prepared attitude
scales were examined (Albirini, 2006, Palaigeorgiou, Siozos, Konstantakis &
Tsoukalas, 2005; Tyson, 2005). The compositions were qualitatively analysed and the
resulting thematic structure -together with the attitude scales examined- were used as
the basis for creating a pool of 75 items. Two experts in educational measurement &
evaluation, an expert in music education, an expert in Turkish instruction, and an
expert in educational technology reviewed the item pool. Unclear statements were
corrected and similar items were removed from the pool. Davis (1992) technique was
utilized to establish the content validity of the scale (Yurdugul, 2005). The content
validity index value of each item was calculated by dividing the number of experts
who rated “Relevant” by the total number of experts. The content validity index of 15
of the items yielded more than 0,80. Hence, other items were discarded (Davis, 1992;
Yurdugul, 2005). Consequently, a 15-item “pilot -scale” was constructed. The pilot
scale took the form of a 5-point Likert-type scale. The rating scale ranged from 1
(strongly disagree) to 5 (strongly agree).

After administering the pilot instrument on 117 pre-service teachers, an EFA was
performed on the collected data. There were no missing values for the items. The
Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.882, indicating that
the sample size was adequate (Tavsancil, 2002). Bartlett's test of sphericity was
significant (x2(105)=1146.280, p=0.000), indicating that the sphericity assumption was
not violated and that the correlation matrix among the items was not an identity matrix
(Field, 2018). It was found that the scale had three factors with an Eigenvalue greater
than 1. The cumulative variance of the scale was 69.397% and the factor loadings of the
items in Factor 1 ranged between 0.722 and 0.876. All item loadings were above 0.722,
and there were no item cross-loadings. Therefore, no items were removed as a result
of this EFA procedure. However, in the reliability analysis, it was observed that Item
15 decreased the Cronbach’s a of the scale. Therefore, Item 15 was removed, and a



Oguzhan ATABEK - Sabahat BURAK 53
Eurasian Journal of Educational Research 87 (2020) 47-68

second EFA procedure was conducted. The number of items loading both Factors 2
and 3 decreased to two. Hence, the researchers reached the conclusion that Factors 2
and 3 were not making a significant contribution to the scale. Therefore, the four items
loading Factor 2 and 3 were discarded. Figure 1 displays the scree plot of the pilot
scale.

Eigenvalue

Component Number

Figure 1. Scree Plot of the Pilot Scale

The scree plot and communalities (0.521-0.768) supported a single factor structure,
as well. Once again, EFA and reliability analysis were applied. It was observed that
the Cronbach’s a of the scale increased after the removal of each of the aforementioned
five items. Consequently, Item 05, Item 08, Item 09, Item 12, and Item 15 were removed
from the scale. As a result, a 10-item single factor “revised scale”, explaining 65.415%
of the variance, was obtained with a Cronbach’s a of 0.940. Table 2 illustrates the EFA
results of the revised scale.

Table 2
EFA Results of the Revised Scale
Item-Total Correlation  Factor Loadings X SD

Item 01 0.750 0.803 411 0.911
Item 02 0.837 0.876 4.28 0.753
Item 03 0.828 0.867 4.18 0.819
Item 04 0.751 0.808 4.27 0.844
Item 06 0.750 0.799 3.91 0.844
Item 07 0.754 0.803 4.07 0.777
Item 10 0.786 0.832 4.04 0.762
Item 11 0.708 0.765 3.85 0.907
Item 13 0.659 0.722 4.03 0.740

Item 14 0.751 0.802 4.16 0.745
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In the second dataset collected for the CFA, missing values and normal distribution
of item scores were checked again for satisfying the assumptions of the CFA. The CFA
results validated the factor structure of the revised scale: x2(17)=42.273, p=0.001,
x2/df=2.47, RMSEA=0.05, GFI=0.980, AGFI=0.957, RMR=0.012, SRMR=0.018,
NFI=0.985, NNFI=0.985, CFI=0.991. However, Item 01 and Item 02 were discarded to
ensure that the index values comply with the fitness criteria. On the other hand, the
error variance of Item 03 was correlated with the error variances of Item 04 and Item
10; and the error variance of Item 05 was correlated with the error variance of Item 04.
Theses correlations were understood to be stemming from the item contents. All of
those items were concerned with the need to use educational technology to make
music instruction more effective and easier. The model was accepted with the error
variances on the grounds that the scale made theoretical sense when it included those
items and those items yielded remarkable values for all of the analyses performed on
the model (Brown, 2015; Byrne, Shavelson, & Muthén, 1989; Wheaton, 1987).
According to the evaluation criteria proposed by Schermelleh-Engel, Moosbrugger,
and Miiller (2003), an overview of the fit indices is illustrated in Table 3.

Table 3
Fit Indices for the Hypothesized Model

Index Criterion Result Evaluation
P >0.05 0.001 No fit
x2/df <3 acceptable, <2.5 substantial 2.47 Substantial fit
RMSEA <0.1 mediocre, <0.08 adequate, <0.05 good 0.05 Good fit
GFI >0.85 acceptable, >0.90 good, >0.95 substantial 0.980 Substantial fit
AGFI >0.80 acceptable, >0.90 good, >0.95 substantial 0.957 Substantial fit
RMR Close to 0 is good fit 0.012 Good fit
SRMR <0.1 acceptable, <0.05 good 0.018 Good fit
NFI >0.90 acceptable, >95 good 0.985 Good fit
NNFI >0.95 acceptable, >0.97 good 0.985 Good fit
CF1 >0.95 acceptable, >0.97 good 0.991 Good fit

As summarized in Table 3, six indices indicated a good fit in addition to three
substantial fit evaluations. Hence, the indices produced by CFA demonstrated a
statistically-significant model fit to the data. As a result, an 8-item single factor scale
explaining 67.479% of the variance was obtained with a Cronbach’s a of 0.931. Inter-
item correlations ranged between 0.503 and 0.734 (x=0.627). Item-total correlations
ranged between 0.698 and 0.808 (x=0.761). Scree plot and communalities (0.588-0.738)
supported a single factor structure, as well. The means of the items ranged between
3.97 and 4.21 (x=4.08). The path diagram of AUTMES is displayed in Figure 2.

Finally, a significant correlation between a global item (asking the participant to
indicate how important he or she thinks using technology is in music education) and
the total score of the scale supported the nomological validity of the scale (r=0.450,
n=523, p=0.000) (Edison & Geissler, 2003). Nomological validity is a form of construct
validity and is defined as “the degree to which predictions in a formal theoretical
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network containing a construct of interest are confirmed” (Bagozzi, 1981, p. 327). Ina
similar vein, American Psychological Association defines nomological validity as “the
degree to which a measure assesses the specific construct it is designed to assess, as
formulated from the nomological network for the construct being measured” (2020).
Therefore, this final 8-item version of the pilot scale was accepted as the “AUTMES”.
The scale includes items, such as “I believe that the use of technology makes music

instruction more effective”, “I can access the necessary resources for music instruction
more easily using technology”, and “I need technology while teaching music”.

ATUTD4

ATUT10

Figure 2. Path Diagram of AUTMES
Descriptive Findings Regarding Participants’” Musical Experience

Initially, descriptive analyses were applied to the questions asked for collecting
information about the musical experiences of pre-service teachers. Table 4 illustrates
the descriptive findings regarding participants’ musical experience.

It was understood that 56.6% of the pre-service teachers knew how to play the
recorder and that 43.4% of them did not. While the rate of pre-service teachers who
knew how to play an instrument other than recorder was 23.9%, the rate was 75.3%
for the ones who did not. It was observed that 22.8% of pre-service teachers received
music education outside of the education provided in the schools and that 76.9% of
them did not. The findings showed that 5% of the pre-service teachers received vocal
training, while 94.5% of pre-service teachers did not receive. Despite this, 53.7% of the
pre-service teachers thought that they would effectively use a musical instrument in
their instruction, and 38.1% thought they would effectively use their voices. Of all the
pre-service teachers, 74.2% thought that they could effectively use technology in music
education.
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Table 4
Descriptive Results Regarding Participants” Musical Experience
Variable Group Frequency  Percentage
Extra-scholastic music education No 402 76.90
Yes 120 22.80
Having previous vocal training No 494 94.5
Yes 29 55
Knowing how to play recorder No 227 43.4
Yes 296 56.60
Knowing how to play other instrument No 394 75.30
Yes 125 239
Can use instrument effectively No 239 45.7
Yes 281 53.7
Can use his/her voice effectively No 321 614
Yes 199 38
Can use educational technology effectively No 133 254
Yes 388 742

Correlational Findings regarding Demographics and AUTMES

A one-way ANOVA was applied to the scores of the groups to reveal significant
differences according to participants’ years of study. Table 5 depicts the results of
ANOVA on AUTMES. As seen from Table 5, the participants” attitudes towards using
technology in music education showed meaningful differences depending on their
grades (F(3,519)=5.189, p= 0.002, n2=0.05).

Table 5

Results of ANOVA on AUTMES and Year of Study

Grade N X S  Source S MS df F P 172

Ist 130 3112 573 CCTWeeN o5y 148858 3 518 *0.002 0.05
Groups

;nd 120 3253 523 WM age040 28689 519
Groups

3rd 131 3321 565 Total 1533598 522

4th 142 3349 4.78
Total 523 32.61 5.42

Note: *p<0.001

The effect size was close to the medium level. Tukey’s test results of post hoc
analyses revealed that the attitude scores of the pre-service teachers in the first grade
(x=31.12) were significantly lower than those of pre-service teachers in the third
(x=33.21) and fourth grades (x=33.49). To reveal significant differences in terms of sex
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and department, independent t-tests were applied to the scores of the groups. Table 6
depicts the results of t-test analyses on participants’ demographic variables and
AUTMES levels.

Table 6
Results of t-test Analysis on AUTMES and Demographic Variables
Variable Groups N X S df t ) 72
Sex Female 386 3241 5325 521 -1.431 153
Male 137 3318  5.662
Department Pre-School 271 31.75 5276 521 -3.849 *0.000 0.02

Primary 252 3355 5.428

Note: *p<0.001

As can be seen in Table 6, the levels of the participants” attitude towards using
technology in music education did not show any significant difference in terms of
gender (t(521)=-1.431, p=0.153). On the other hand, the participants” age and attitudes
towards using technology in music education had small but positive and significant
correlations (r=0.125, p=0.006). In addition, an independent t-test was applied to the
scores of the groups to reveal any significant differences depending on the department
in which the pre-service teachers were studying. Participants’ attitude towards
technology use in music education showed significant differences depending on their
departments (t(521) =-3.849, p=0.000, 12=0.02). Primary school pre-service teachers’
attitudes regarding using technology in music education were significantly more
positive than those of pre-school pre-service teachers. However, the effect size was
small.

Correlational Findings Regarding Musical Experience and AUTMES

This study aimed to reveal whether the pre-service teachers’ musical experiences
and their opinions with regards to teaching music effectively had a relationship with
their attitudes towards using technology in music education. Table 7 illustrates the
results of independent t-test analyses on variables regarding participants’ musical
experience and their AUTMES level.

Pre-service teachers’ attitudes towards using technology in music education did
not show significant differences concerning the variables related to music, such as
playing the recorder (t=-1.341, p>0.05), playing an instrument other than recorder
(t=0.694, p>0.05). In addition, the pre-service teachers’ attitudes towards using
technology in music education did not show significant differences concerning their
opinions about using instruments (t=1.244, p>0.05) and their voices (t=0.272, p>0.05)
effectively in music education. Furthermore, pre-service teachers’ attitudes towards
using technology in music education differed significantly concerning their opinions
about using technology effectively in music education (t(519) =-3.389, p=0.000,
n2=0.05). With a close to medium effect size, pre-service teachers who think that they
can use technology effectively in music education had a significantly higher attitude
towards the use of technology in music teaching.
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Table 7

Results of Independent t-test Analysis on AUTMES and Musical Experience

Variable Groups N X S df t P n?
Knowing how to play No 227 3225 5.279 521 -1.341 .180
recorder Yes 296 3289 5519

Knowing how to play No 394 3269 5229 517 694 0.488
other instrument Yes 125 3230  6.011

Can use instrument No 239 3295 5497 518 1.244 0214
effectively Yes 281 3235 5352

Can use his/her voice No 321 3268 5377 518 0272 0.786
effectively Yes 199 3254 5521

Can use educational ~ No 133 3047 5530 519 -5.403 *0.000 0.05
technology effectively Yes 388 3333 5191

Note: *p<0.001

Finally, the Mann-Whitney U tests were applied on teachers’ attitudes towards
using technology in music education to differ based on extra-scholastic music
education and having previous vocal training, since attitudes towards using
technology in music education did not normally distribute across the groups of those
two dichotomous variables. Table 8 depicts the results of the Mann-Whitney U tests.

Table 8
Results of Mann-Whitney U test Analysis on AUTMES
Variable Group N MeanRank Sum of Ranks 8] P
Extra-scholastic music  No 402 264.18 106201.50 22639.5 0.371
education Yes 119 250.25 29779.50

Total 521
Having previous vocal No 494 262.53 129690.50 6900.5 0.738
training Yes 29 25295 7335.50

Total 523

As seen in Table 8, pre-service teachers’ attitudes towards using technology in
music education did not show significant differences about having music training
outside of that provided in school (U=22.639, p>0.05) or having previous vocal training
(U=6900.500, p>0.05).

Discussion, Conclusion and Recommendations

The present study aims to develop a valid and reliable scale that measures attitude
towards using technology in music education and to investigate the relationships
between pre-school and primary school pre-service teachers’ attitudes towards using
technology in music education concerning their demographic variables and musical
experiences. In this research, the musical experiences of pre-service teachers were
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limited to playing instruments and having vocal training. Besides, this research aims
to develop a valid and reliable measurement tool to measure the attitudes of pre-
service teachers towards using technology in music education. For this purpose, the
Attitude towards Using Technology in Music Education Scale was developed by the
researchers. The EFA, CFA, and the reliability coefficient showed that the scale
consisting of 8 items and a single factor is a valid and reliable measurement tool that
can be used to measure attitude with regard to using technology in music education.

For developing the scale, firstly, 117 students attending pre-school or primary
school education programs, who were taking a music education course, were asked to
write a composition regarding their thoughts about using technology in music
education. Related literature was reviewed and previously prepared attitude scales
were examined, as well (Albirini, 2006; Palaigeorgiou, Siozos, Konstantakis &
Tsoukalas, 2005; Tyson, 2005). Two experts in educational measurement and
evaluation, an expert in music education, an expert in Turkish instruction, and an
expert in educational technology reviewed the pool of 75 items created by qualitative
analysis of the compositions Davis (1992) technique was utilized to establish the
content validity of the scale. Consequently, a 15-item “pilot-scale” was constructed.
The pilot-scale took the form of a 5-point Likert-type scale. The rating scale ranged
from 1 (strongly disagree) to 5 (strongly agree). After administering the pilot
instrument, the data were analyzed using EFA and Cronbach’s a internal consistency
estimates were computed. After three sets of EFA and Cronbach’s a computations, a
10-item single factor “revised scale”, explaining 65.415% of the variance, was obtained
with a Cronbach’s a of 0.940. In the second dataset, a CFA was performed on the data
collected by the revised scale for determining whether the factor structures could be
confirmed. The CFA results validated the factor structure of the revised scale:
X2(17)=42.273, p=0.001, x2/df=2.47, RMSEA=0.05, GFI=0.980, AGFI=0.957,
RMR=0.012, SRMR=0.018, NFI=0.985, NNFI=0.985, CFI=0.991. However, two more
items were discarded to ensure that the index values comply with the fitness criteria.
As a result, an 8-item single factor scale explaining 67.479% of the variance was
obtained with a Cronbach’s a of 0.931.

According to the findings obtained in this study, attitudes of pre-school and
primary school pre-service teachers in this respect did not show significant differences
depending on gender. This result was similar to research results that did not show
gender differences concerning attitudes towards technology (Jennings &
Onwuegbuzie, 2001; Kadijevich, 2000; Suri & Sharma, 2013). However, there are also
studies which report that men’s attitudes to the computer are more positive, they are
more confident about computer use, and use computers more than women (Colley &
Comber, 2003; Comber, Colley, Hargreaves & Dorn, 1997). Comber et al. (1993) have
stated that men have more confidence than women with regard to music technology,
which increases their interest in music. Similarly, Savage (2007) has reported that male
students’ interest in technology makes them more interested in music than females.
The conclusions obtained from this study are consistent with the findings of research
in which male individuals’ interest in and attitude towards the use of technology in
music are higher.
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In this study, a small but significant relationship was found between pre-service
teachers’ ages and their attitudes towards using technology in music education. As the
ages of the pre-service teachers increase, their attitudes towards using technology in
music education become more positive. This result is consistent with the research
findings, which indicates that using technology in music increases with age (Colley &
Comber, 2003). Moreover, results from ANOVA analyses have revealed that the
attitudes of pre-service teachers who are in the 314 and 4th grades with regard to using
technology in music education are more positive than that of those in the 1st grade.
This result is inconsistent with research findings that do not show any difference in
technology attitudes depending on the year of the study (Atabek & Burak, 2019; Ipek
& Acuner, 2001). This difference between the attitudes of pre-service teachers in 3rd
and 4t grades with regard to using technology in music education and those in 1st
grade may be due to the effects of technology-based courses taken during the
undergraduate period. It has been observed that as the pre-service teachers’
experiences in technology increase, their attitudes towards using technology in music
education also become more positive.

The attitude towards using technology in music education also showed a
significant difference depending on the program. The attitudes of primary school pre-
service teachers with regard to using technology in music education were found to be
significantly more positive than those of pre-school pre-service teachers. This can be
explained by the content differences of the courses in the programs. The primary
school teacher program requiring more technology usage, and the courses in the pre-
school teaching program being more practical, might be seen as the reason for this.
This result also suggests that pre-service primary school teachers intend to use
technology more in their future music education and perceive the primary school
curriculum as being more likely to require the use of technology. The mean score of
the pre-school and primary school pre-service teachers from the scale was 4.08. Atabek
and Burak (2019) found that the mean of pre-service music teachers’ attitudes towards
using technology in education was 3.81. The result can be interpreted that the attitudes
of pre-service pre-school and primary school teachers towards using technology in
education are more positive than those of pre-service music teachers. The findings
suggest that pre-service teachers’ attitudes towards using technology improve if their
future professions and instructional programs at their universities necessitate the use
of technology.

Descriptive findings obtained from the analyses on pre-service teachers” musical
experiences also showed that pre-school and primary school pre-service teachers have
very inadequate musical experiences. The majority of the pre-service teachers did not
know how to play an instrument other than the recorder; they did not have vocal
training, and have not received music training apart from what is provided in school.
This result supports research related to the insufficiency of musical experiences of pre-
service pre-school and primary school teachers (Russel-Bowie, 2010; Seddon &
Biasutti, 2008). Despite inadequate musical experiences, almost half of the pre-service
teachers think that they can use their instruments effectively in music education. On
the other hand, pre-service teachers who think that they can use their voices effectively
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remain in the minority. This result is similar to the results of the study, which reported
that pre-service teachers found themselves inadequate for using both their voice
effectively (Baris & Ozata, 2009; Swain & Allen, 2014) and instruments (Topoglu, 2015).
However, another important finding of this study is that most of the pre-service
teachers think that they can use technology effectively in music education. Pre-service
pre-school and primary school teachers think that music education is a special field
and requires special talent (Hennesy, 2000; Seddon & Biasutti, 2008). One of the most
important effects of the spread of technology in the field of music education is to
change the perceptions of people with regard to music and to allow music to be
perceived as an area that everyone can perform. In this respect, the positive attitudes
of pre-service teachers who feel themselves inadequate about using their voice and
instruments, and have inadequate musical experience, maybe due to their belief that
they will be able to compensate for these deficiencies in music with the opportunities
offered by technology. They may think that technology will contribute to an increase
in the quality of music education they will provide in the future.

The inadequacy of musical experience on the part of pre-service pre-school and
primary school teachers and their positive attitudes towards using technology in
music education show that this is an area that should be emphasized in the education
of these pre-service teachers. The opportunities offered by technology concerning
music education should be considered as an opportunity for pre-service teachers
whose main branch is not music to compensate for their perceived inadequacies in
music. In this context, technology-directed courses should be increased in
undergraduate programs for pre-service teachers to be able to effectively use
technology in music education. Using the attitude towards using technology in music
education scale developed in this research, pre-service teachers’ attitudes and other
features, such as interest in technology, motivation and musical experiences, such as
musical creativity can be investigated.
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Okul Oncesi ve Sinif Ogretmeni Adaylarinin Miizik Egitiminde
Teknoloji Kullanimina Yonelik Tutumlar1

Atf:

Atabek, O., & Burak, S. (2020). Pre-School and primary school pre-service teachers’
attitudes towards using technology in music education. Eurasian Journal of
Educational Research, 87, 47-68. DOI: 10.14689/ ejer.2020.87.3

Ozet

Problem Durumu: Tiirkiye’de okul 6ncesi ve ilkokul yillarinda miizik egitimi, okul
oncesi ve sinuf Ogretmenleri tarafindan gergeklestirilmektedir. Bu donem miizik
egitimi, cocuga miiziksel becerileri kazandirmasi ile birlikte ¢ocugun entelektiiel,
sosyal ve kisisel gelisimi acilarindan da kritik bir neme sahiptir. Fakat okul 6ncesi ve
smif Ogretmenleri cogu zaman kendilerini miizik 6gretimi konusunda yeterli
gormemekte, miizigi 6zel yetenekler gerektiren bir alan olarak algilayarak, 6gretim
konusunda kaygi yasamaktadirlar. Bu goriislerinin olusmasinda, onlarin lisans
doneminde aldiklar1 miizik egitiminin ve ge¢mis miiziksel deneyimlerinin yetersizligi
ile ilgili inanclar1 6nemli rol oynamaktadar.

Teknoloji ~ kullammminin  yayginlasmasi, miuzik egitimi program ve
uygulamalarinda 6nemli degisikliklere neden olmustur. Miizik egitimi verme ve
cocuklarin miiziksel gelisimini saglama sorumluluguna sahip okul 6ncesi ve sif
ogretmenlerinin, miizik egitiminde yasanan bu degisimler konusunda farkindalik ve
yeterlilik sahibi olmalar1 gerekmektedir. Miizik egitiminde teknolojiyi etkili
kullanmak, kendilerini miizik konusunda yeterli hissetmeyen ya da miizigin 6zel bir
yetenek alani oldugunu diistinen ogretmen ve ogretmen adaylari igin miizik
ogretimlerinde kendilerine olan giivenlerinin gelismesi agilarindan yararli olabilir.
Ayrica miuzik egitiminde teknoloji kullanimi, okul 6ncesi ve smif 6gretmeni ve
ogretmen adaylarinin miizik 6gretimine yonelik motivasyonlarinin artmasina da
neden olabilir. Bununla birlikte, tutumlarin davranisi belirleyen niyetin énemli bir
gostergesi oldugu goz oniinde bulunduruldugunda, miizik egitiminde teknolojiyi
kullanmak i¢in olumlu tutumlara sahip olunmasi gerekmektedir. Miizik egitiminde
teknoloji kullanimina yonelik olumlu tutumlara sahip okul 6ncesi ve sinif 6gretmeni
adaylarmin bu teknolojiyi miizik egitiminde etkili bir bigcimde kullanma yoluna
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gidecekleri, bu durumun ileride verecekleri miizik egitimlerine olumlu katkilarinin
bulunacag: diisiintilmektedir.

Arastirmamn Amaci: Bu ¢alismada, miizik egitiminde teknoloji kullanimina yénelik
tutumu olgen gecerli ve giivenilir bir 6lgme aracinin gelistirilmesi ile okul 6ncesi ve
smif ogretmeni adaylarmin miizik egitiminde teknoloji kullamimina yonelik
tutumlarinin onlarm demografik degiskenleri, calg1 ve ses gibi miiziksel deneyimleri
ile olan iligkilerinin ortaya ¢ikarilmas: amaclanmustir.

Arastirmamin  Yéntemi: Arastirmaya Akdeniz Universitesi Egitim Fakiiltesi Smif
Ogretmenligi ve Okul Oncesi Ogretmenligi Anabilim Dallarmda 6grenim goren 640
ogretmen adayr katilmistir. Veriler arastirmacilar tarafindan gelistirilen anket ile
toplanmistir. Bu anket, Miizik Egitiminde Teknoloji Kullanimina Yonelik Tutum
C)lgegi ile katilimcilarin yaslari, cinsiyetleri ve smiflari ile daha 6nce miizik aleti ¢alip
calmadiklari, daha 6nce ses egitimi alip almadiklar1 ve teknolojiyi, seslerini veya
miizik egitiminde enstriimanlar: etkin bir sekilde kullanma konusundaki inanglar:
hakkindaki sorular1 icermektedir. Aragtirmada verilerin ¢éziimlenmesi icin IBM SPSS
Statistics (25) ve IBM SPSS Amos (24) bilgisayar programlar1 kullanilmistir. Miizik
Egitiminde Teknoloji Kullanimma Yénelik Tutum Olgeginin gelistirilmesinde faktor
yapisinin  belirlenebilmesi igin Acmmlayict faktér analizi uygulanmistir. Olgegin
glivenirliginin 6lctilmesinde i¢ tutarlilik katsayisi hesaplanmustir. Faktor yapilarinin
dogrulanip dogrulanamayacagimnin tespiti i¢in revize edilen 6lgek tarafindan toplanan
veriler tizerinde dogrulayic1 faktor analizi yapilmustir. Ek olarak, verilerin analizinde
ANOVA, t testi, Mann-Whitney U testi ve Pearson korelasyon katsayis1 kullanilmuistir.

Arastirmanin Bulgular: Gelistirilen “Miizik Egitiminde Teknoloji Kullanimina Yonelik
Tutum Olgegi”, 8 maddeden ve tek faktorden olusmaktadir ve Cronbach a degeri
0.931 olarak hesaplanmistir. Maddelerin ortalamasi 3.97 ile 4.21 arasinda
degismektedir (ortalama = 4.08). Okul tncesi ve smif 6gretmeni adaylarmin miizik
egitiminde teknoloji kullanimina yo6nelik tutumlar1 onlarin cinsiyetlerine gére anlamli
farklilik gostermemektedir (t=-1.431, p>0.05). Arastirmada, 6gretmen adaylarmin
miizik egitiminde teknoloji kullanimina yonelik tutumlar ile yaslar1 arasinda ise
anlamli iliski bulunmustur (r=0.125, p=0.006). Ofretmen adaylarinin yaslart
yiikseldik¢e miizik egitiminde teknoloji kullamimina yonelik tutumlar: artmaktadir.
Ayrica 3. ve 4. smnifa devam eden 6gretmen adaylarinin miizik egitiminde teknoloji
kullanimina yonelik tutumlar: 1. siniftakilere gore daha yiiksek olarak hesaplanmistir
(F(3,519)= 5.189, p= 0.002, n2=0.05). Miizik egitiminde teknoloji kullanimina yonelik
tutum, okunan programa gore de anlamli farklilik gostermektedir (t (521) =-3.849,
p=0.001, n2=0.02). Sinif 6gretmeni adaylarinin miizik egitiminde teknoloji kullanimina
yonelik tutumlar1 okul 6ncesi 6gretmen adaylarma goére anlamli derecede yiiksek
olarak hesaplanmigtir. Ogretmen adaylarinin sorulara verdikleri yanitlar analiz
edildiginde onlarin %56.6’smin blokfliit calmay1 bildigi anlasilmistir. Blokfliit disinda
calgt calmay1 bilen 6gretmen adaylar1 %23.9 oranindadir. Okulda verilen egitim
disinda miizik egitimi alan 6gretmen adaylarmmin %22.8, ses egitimi almis olan
Ogretmen adaylarnin ise %5 oraninda oldugu saptanmistir. Buna karsin 6gretmen
adaylarmin  %53.7’si bir miizik enstriimanini Ogretimlerinde etkili bir bicimde
kullanacaklarmmi diistiinmekte, %38’i, seslerini etkili bir bicimde kullanacaklarimi
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diisinmektedirler. Ogretmen adaylarmin %74.2’si ise teknolojiyi miizik egitiminde
etkili bir bicimde kullanabileceklerini diisiinmektedirler. Ogretmen adaylarinmn
miizik egitiminde teknoloji kullanimina yonelik tutumlari, blokfliit calmay1 bilme (t=-
1.341, p>0.05), blokfliit disinda bir enstriiman ¢almay1 bilme (t=0.694, p>0.05), okulda
verilen egitim disinda miizik egitimi almis olma (U=22.639, p>0.05) ve ses egitimi
almis olma (U=6900.500, p>0.05) gibi miizikle ilgili degiskenlere gore anlaml
farkliliklar gostermemektedir. Ayrica 6gretmen adaylarinin miizik egitiminde
teknoloji kullanimina yo6nelik tutumlar1 onlarin enstriimanlarin (t=1.244, p>0.05), ve
seslerini (t=0.272, p>0.05) miizik egitiminde etkili bir bicimde kullanma ile ilgili
goriislerine gore de anlaml farkliliklar gostermemektedir. Ote yandan, teknolojiyi
miizik egitiminde etkili bir bigime kullanabilecegini diistinen 6gretmen adaylarinin
miizik 8gretiminde teknoloji kullanimina yo6nelik tutumlar1 anlamli derecede ytiksek
olarak hesaplanmustir (t(519) =-3.389, p=0.000, 12=0.05).

Aragtirmamn Sonuglart ve Onerileri:  Okul 6ncesi ve smmf 6gretmeni adaylarinin
kendilerini, ¢algilarin1 ve seslerini miizik egitiminde yeterli kullanamayacaklarma
yonelik goriigleri ile miiziksel deneyimlerinin yetersizligi degerlendirildiginde; miizik
egitiminde teknoloji kullanimimna yonelik olumlu tutumlari ve teknolojiyi etkili
kullanabileceklerine yonelik gortisleri, muzik egitiminde teknoloji kullaniminin
oldukca 6nem verilmesi gereken bir konu oldugunu gostermektedir. Teknolojinin
miizik egitimi agisindan sundugu olanaklar, asil bransit miizik olmayan 6gretmen
adaylar1 icin miizikteki yetersizliklerini telafi etmeleri icin bir firsat olarak
degerlendirilmelidir. Bu baglamda ogretmen adaylarmin teknolojiyi miizik
egitiminde etkili bir bicimde kullanabilmeleri icin lisans programlarinda teknolojiye
yonelik derslerin arttirilmast gerekmektedir. Ogretmen adaylarmin lisans dénemi
boyunca aldiklar1 miuizik derslerinde teknolojiyi nasil daha etkili kullanacaklar
yoniinde uygulamalar yapilmalidir. Arastirmada gelistirilen o©lcek, 06gretmen
adaylarmin miizik egitiminde teknoloji kullanimina yoénelik tutumlar: ile mtzik
egitiminde teknoloji kullanimma yonelik ilgi ve motivasyonlar: ile iliskilerinin
incelenmesinde kullanilabilir. Ayrica, 6lgek, miizik egitiminde teknoloji kullanimina
yonelik tutum ile bu ¢alisma kapsaminda ele alinmayan diger miiziksel 6zellikler
arasindaki iliskilerin ortaya ¢ikarilmasinda da kullanilabilir. Deneysel calismalar ile
ogretmen adaylarimin miizik egitiminde teknoloji kullammina yonelik tutumlarma
etki eden degiskenlerin ortaya ¢ikarilmasi yoniinde calismalar yapilabilir.

Anahtar Kelimeler: Egitim teknolojisine yonelik tutum, mitzik egitiminde teknoloji
kullanimz, okul 6ncesi egitimi, sinif egitimi.
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Introduction

The change has been the interest of almost everyone interested in science since the
early ages. As Heraclitus says “No man ever steps in the same river twice, for it's not
the same river and he's not the same man.”, it is generally accepted that change is an
inevitable process which affects all areas of interaction resulted from living together
and becoming a social being. The century that we live in indicates a period of time in
which developments took place at a dizzying pace. In general, the concept of
development, which includes technological developments, is widely accepted by the
masses. Industrialization, software development, coding, science, engineering and art
education are the interests of almost every institution. The ultimate goal of such
training is defined as raising the competitiveness of the country concerning
development and human development criteria, both in the globalized world and in
the market economy conditions. Achieving the goals of development means investing
in society. Resolving the problem of increasing human capital is seen as the main duty
of educational institutions.

The acquisition of new skills for the 21st-century student is vital both to the
individuals and the country. Thus, the education system should be expanded to
include political, legal, economic reforms, learning innovations, skills-based
approaches, industry and classroom links, employment skills acquisition, lifelong
learning and equality of opportunity in education. In the future, the success of meeting
the growing industrial demands of the world and the country's economy will be
measured by the ability of the education system to adapt to the change that enables
the country's innovative inventors, problem solvers, entrepreneurs, global citizens and
critical thinkers to produce.

People form their own value judgments according to their belief mechanisms and
lifestyles. The transfer of these judgments from generation to generation is also
actualized through education (Ozdemir, Ozan, & Akgun, 2017, p. 36). The Turkish
nation, which has spread over a wide geography with different states, has established
throughout history, has also made the success of living and preserving its language,
religion, traditions and transferring them to the next generations. As in every period,
updating the education systems and following the innovative practices have been the
prior policies of today’s bureaucrats to keep up with rapidly changing living
conditions and needs of the nation, to meet their expectations and to grow up a hopeful
generation.

Besides that, education is a process that begins with the existence of the human
being; it is an area where all societies and thinkers are paying attention from the past
to the present. Societies show an effort to shape their future by preserving their own
history (Cam, 2018, p. 1). According to Kiziloluk (2010, 212), the aims of education vary
from society to society, as well as within society in time given that the type of people
that every society wants to have is different. Education aims to educate individuals
who are required for political purposes and political ideology of the state. As seen in
the monarchy, oligarchy and democracies, with the change of the political system, the
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aims and content of education have changed. In short, the demands of the political
system have been constantly considered. Moreover, to put forward the practices
related to education and training which the Turkish nation has created and recognized;
to investigate the type of human being to be grown, to examine the relationship
between education and training with the peace of Turkish communities; To solve
today's education problems, to draw conclusions from past experiences have been the
aims of Turkish education history from past to present (Akyuz, 2016, p. 1).

To sum up, modern man lives in a world that changes faster than ancient times. As
a result of the findings obtained, the sciences are constantly changing, renewed and
developed. Many vehicles used by societies 25 years ago are not used today, the speed
of the means of transportation is constantly increasing, and the speed of the vehicles
used by the previous generation seems to be ridiculously slow. In short, world
resources, which are declining against the increasing population, bring about new and
increasingly aggravating problems for societies. In the face of these problems, people
should find new solutions, and new solutions require change and development. At
this point, it is the education's responsibility to enable the individual to adapt to the
changes in his environment and to achieve the competence that can bring about the
desired change in the environment as it is not possible to meet the expectations of the
future with the skills used in the past. In other words, it is impossible to meet the future
needs of a country with yesterday's schools. The development of our country depends
on the educational institutions’ success to educate the future generations that will deal
with the problems of the country in the future at an expected level (Basaran, 1978, pp.
13-14).

When we look at the aims and principles of today's Turkish National Education
which came into force with the Basic Law No. 1739, it is seen as: '"To educate all
individuals of Turkish nation as citizens who are loyal to Ataturk's reforms and
principles and to Atatiirk nationalism expressed in the constitution; who adopt,
protect and improve national, moral, humanitarian, spiritual and cultural values, who
know their duties and responsibilities towards the Republic of Turkey which is a
democratic and social state of law; To train constructive, creative and productive
individuals who have a balanced personality, a wide world view in terms of body,
mind, morality and soul, respectful of people, who are responsible towards society; To
develop the interests, capacities and abilities of individuals to prepare them for life,
help them to [have] a profession that will make them happy and therefore contribute
to the happiness of the society; Thus, by supporting the economic, social and cultural
development in national unity and integrity, to make the Turkish nation a
constructive, creative and distinguished partner of contemporary civilization” (Kiran,
2009, pp. 130-134).

To achieve these goals, sudden and frequent changes were made in our national
education system in various periods, but the stated targets were not reached at the
desired level. Based on this requirement, the Ministry of National Education issued a
2023 Educational Vision document to determine the educational needs of the age from
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early childhood to lifelong learning and to have an education system that sees the
future.

Turkey’s 2023 Educational Vision Document

The vision statement is a statement of the objectives of the institution aimed to
guide its own decision-making process. The concept of vision is defined as follows by
the Turkish language institution. It is defined as the guiding principle, which is the
purpose that can only be reached later, and which increases the man above the world
of the senses and which will never be fully realized. The vision document is not limited
to business organizations, according to Ozdem's (2011) definition, but can also be used
by non-profit NGOs and public institutions. Considering broadly, the expression of
corporate vision as a tool of strategic management and planning includes future long-
term goals.

In accordance with the Presidency program, the main aim of the objectives of
Ministry of National Education’s 2023 Educational Vision is to equip citizens with the
21st-century skills and to adapt to the global change that will form the education
system that encourages the development of the most appropriate human capital. In
the document, the education system is presented as a holistic system that includes
activities that transform children into critical thinking, reasoning and productive
citizens. In addition, the objective of the student to be individuals who are dependent
on their root values but also ready to be prepared for the global competition is clearly
defined as one of the most important duties of the education system. Turkey’s 2023
Educational Vision is seen to include the targets for the needs of the whole education
system from philosophy to politics, from measuring and evaluation to guidance, from
foreign language education to special education.

In this study, it was aimed to reveal the views of academicians working in the
education faculties of education regarding the 2023 Educational Vision document,
which was prepared by the Ministry of National Education. For this purpose, the
following research questions were sought:

1.  How do faculty members make sense of the philosophical explanations in the
vision document? What are their views on this subject?

2. How do the faculty members make sense of the knowledge, skills and values
included in the vision document that are intended to be acquired by today's
students? What are their views on this subject?

3. What are the views of faculty members about how the vision document
objectives will address the problems of the 21st-century?

4. What are the views of faculty members on the reduction of course hours in
secondary education and the introduction of pedagogical formation as
graduate education from the new regulations expressed in the vision
document?
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Method

Qualitative research techniques were used in this study. Qualitative research is
defined as “research in which qualitative data collection methods, such as observation,
interview and document analysis, are used and a qualitative process is carried out to
present perceptions and events in the natural environment in a realistic and holistic
way” (Yildirim & Simsek, 2005, p. 39). The descriptive and qualitative research design
was used in this study. The aim of the research in this design is to summarize the
specific events experienced by individuals or groups of individuals. According to
Merriam (2002), a basic descriptive qualitative study exemplifies all the features of
qualitative research. The researcher is interested in understanding how participants
make sense of a situation. Descriptive analysis is a form of qualitative research. The
key to this qualitative research is the use of narratives as data. In this study, different
views of academicians about the same question were discussed and conveyed as
obtained from the interviewees. According to Altunisik, Coskun, Yildirim, and
Bayraktaroglu (2010, p. 322), the descriptive analysis consists of four stages as follows:

e  Creating a framework for descriptive analysis,

e  Processing of data according to the thematic framework,
e Identification of findings,

e Interpretation of findings.

To systematically determine the data to be obtained for this purpose, process texts,
such as transcription of speech texts and classification of responses, were followed.
The data obtained by the descriptive analysis were summarized under the headings
previously determined and interpreted, and the results were concluded. In this
approach, data were collected by interview method, which was considered to be the
most appropriate for the situation mentioned above. The method applied here allows
the researchers to explore interaction, flexibility and helpful questions to reveal the
experiences and meanings of the facts. Interview method increases the reliability and
validity of the research, as the researchers have the opportunity to confirm this with
the interviews when they reach any data (Yildirim & Simsek, 2005, pp. 72-74).

Participants

In the qualitative research tradition, since the aim is not to generalize the subject
but to reach a holistic conclusion by examining it with all possible details, instead of
probability-based sampling methods, purposive sampling methods were used which
allowed the study of situations thought to have rich knowledge (Yildirim & Simsek,
2005, p. 135). The main purpose of this method is to get the lowdown about the person,
case or situation that constitutes the research object for a specific purpose. The
purposive sampling method allows the researchers to reach the most information in the
easiest and most reliable way. In this study, the study group was selected by criterion
sampling as methods of purposive sampling. The sampling, which will be the subject
of the research by the researchers, is formed by introducing a certain criterion. The
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researchers decide which type of person or situation to study and determine the
criterion themselves. According to the criterion sampling method, the sampling, which
will be the subject of this research, is formed by introducing a certain criterion by the
researcher (Yildirim & Simsek, 2005, 140). The criterion of this research was to choose
the academicians who read the vision document. The study group consisted of six
academicians: three from Bartin University and three from Bulent Ecevit University.
Demographic data about the gender, year of service, and academic title status of the
participants were presented in Table 1. The lack of female participants was one of the
limitations of this study.

Table 1

Qualifications of the Participants (Qualifications of the Participants)

Codes of Academic Title Department Gender Year of Service
Participants (year)
AB1 Assistant Professor Curriculum Male 14
AB2 Assistant Professor Science Education Male 8
AB3 Assistant Professor Lifelong Learning Male 19
AZ1 Assistant Professor Curriculum Male 2
AZ2 Associate Professor Educational Administration Male 5
AZ3 Assistant Professor Psychological Counseling and Male 1
Guidance

The validity and relevance of the data obtained in this study were accepted to be
proportional to the richness of information and the observation and analysis of the
selected participants.

Data Collection Tools

In this descriptive qualitative study, interview technique and semi-structured
interview form, which were the main data collection tools of our design, were used to
reveal the opinions of academicians about the vision document in their minds.
Interviewing as a method involves social communication with people and the main
purpose of using this method is that it is a natural way of generating data. Thus,
participants express their experiences and insights with their own sentences. A semi-
structured interview technique was used in this study. This technique is used free of
questions, can be deepened in the desired topic and the answers are used because of
the directive feature (Yildirim & Simsek, 2005, p. 119).

Semi-structured interview form which was used in this study was prepared as a
draft document by examining Turkey’s 2023 Educational Vision document. The expert
evaluation form was composed to assess it concerning reliability and validity. Some
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changes were made according to the expert evaluation form with the feedback given
by three faculty members who are experts in the field of Curriculum and Instruction.
After the creation of the interview form, the pilot scheme was carried out before the
actual implementation and the problems which might be encountered in the process
and time management were tried to be overcome. A pilot interview was held with a
faculty member at Bulent Ecevit University to examine the comprehension of the
questions in the form by the faculty members to be interviewed. After the pilot
interviews, regulations were made on the form concerning interviewers’ observations
and their evaluations about the questions. Final amendments regarding the changes
were made and it was put into final form. The interview form was titled “’ Academician
Interview Form” (Annex 1). The interviews were conducted with faculty members
from different departments at Bartin University and Bulent Ecevit University. It was
paid attention that the participants were from different branches. Before the interview,
participants were informed about the content of the subject matter and the “2023
Educational Vision Document’”” by the Ministry of National Education was presented
to inform them about the proposals of the ministry. Questions that focused on the
future of education in the framework of Turkey’s 2023 Educational Vision document
were directed to the participating faculty members during semi-structured interviews
and their responses were recorded. Interviews with academicians were conducted by
the researchers. The duration of the interviews varied between 40-50 minutes. When
the interviews finished, participants were asked to submit a consent form indicating
that they participated in this study voluntarily.

Data Analysis

As a result of the interviews, the results were presented in a descriptive manner.
Direct quotations emphasizing the essence of the matter were made. Content analysis
method was used to analyze the data collected from the study group. Content analysis
requires a more detailed review and access to concepts and themes that explain the
data obtained (Yildirim & Simsek, 2005, p. 89). All these forms of research provided
data to the researcher by analyzing the views of the faculty members about how to
apply the concepts mentioned in the 2023 Educational Vision document to teaching
practices. The following procedure was followed in the research steps; the purpose of
the analysis is to organize the interview data in a way that makes it possible to
understand how participants reflect and justify their preferences within the context.
Thus, an analytical computer program helping to create themes and categories was
utilized to form the basis of discussion and interpretation. The first step of the analysis
was to be able to identify emerging themes. This study was approached with a holistic
approach. For this purpose, the responses of the participating academicians were
automatically coded with the support of the computer program and the answers to the
questions about the sub-objectives were evaluated as a whole. MAXQDA2018
program was used in this regard. The themes and codes for sub-objectives were
developed and they provided the basis for data acquisition and analysis. The themes
that emerged with the data were discussed and defined.
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Reliability and Validity

To ensure reliability and validity, researchers first worked together on analyzing
and analyzing sound recordings and discussing proposals for emerging themes.
Among the possible themes, the themes considered relevant are selected. The codes
determined for each theme were also reviewed by the researchers and their
compatibility with the theme was evaluated and necessary corrections were made.
Samples showing that faculty members express their own understanding, words and
examples are used directly to better express the perspective of the main
interpretations. At this stage, to ensure the reliability and validity of the theme, three
researchers who had previously conducted qualitative research were asked to give
their opinions and the themes and codes were revised within the framework of these
views and agreed on the mentioned codes and themes. Two different universities were
preferred to provide diversity in interview data. To ensure reliability in the interview
records, the participants were informed at the beginning of the interview and informed
that the name and information would remain confidential in this study, and they were
informed about the consent form that they participated in this study with their
consent. After the interview records were transferred to the computer, they were sent
to the participating academicians via e-mail and confirmation of whether the
statements they used belonged to them or not. At this stage, a model was created and
interpreted within the framework of thematicization and visual maps. The data
obtained as a result of the interviews were presented in a rich and detailed manner in
this study, and then interpreted, discussed and concluded.

Results
Findings for the First Sub-goal

For the first sub-goal in our study, a question was posed to obtain responses for
the demands ‘How do faculty members of the faculty of education interpret the
philosophical approach in the vision document?” and “What are their views on this
subject matter?” This question is; How do you interpret the philosophical criticism of
Pragmatism in the 2023 Educational Vision document? How do you assess the impacts
of the philosophical approach of The Ministry of National Education in this document?
The answers of the faculty members who answered the question were collected under
the title of philosophy theme. The codes under our theme were indicated as people-
oriented, perennialism, constructivism, pragmatism, progressivism, change, western
culture, universal values.
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Pragmatism 53,6%
Perennialism 1.1%
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Change 1.1%
Universal Values 71%
Western Thinking 71%
People Qriented 7.1%
Constructivism 7.1%
Progressivism 3,6%
% % 12% 18% 24% 0% 36% 2% 8% 54%

Figure 1.1. Philosophy Theme and Percentages of Preferred Codes

As shown in Figure 1, the most frequently discussed code was pragmatism and the
least expressed code was progressivism. It is believed that frequently expression of
pragmatism attributed to the criticism of pragmatism concept in the 2023 Educational
Vision document. 2023 Educational Vision document approaches by highlighting the
link between education and philosophy as historically. The interviewed academician
AZ1 supported the humanitarian approach in the document with the following
statements.

AZ1: I think the vision document is trying to address that issue. Especially one
of the most important parts of the vision document is that it is people-oriented, child-
oriented, and student-oriented. I think it is satisfying from the perspective of the
vision document. Child-oriented, people-oriented]...] because education can involve
a mechanical process, education is a system. We can make such definitions, but
education is essentially child-oriented.

AB2: supported the same idea regarding this issue.
AB2: [ think that our philosophy of education should be people-oriented.

As can be understood from the quotation above, AB2 stated that a people-oriented
philosophical approach should be at the heart of the education system. AZ1 also
expressed the reflections of the idea of change on our understanding of education as:

AZ1: [...] We are going through an incredible transformation process. To be able
to adapt to this change and transformation, these values, objectives and foresight in
the vision document should be urgently reflected in the education system and our
lives in a sensible and reasonable manner. Only then we can find solutions to the
problems stated in the vision document.

The idea of a soul that makes human beings mature from man to humanity is also
stated as the basic philosophy of 2023 Educational Vision. This approach points out
that there are influences of perennialism and essentialism out of educational
philosophies in the vision document. In this point, AB3 expressed his opinion as:
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AB3: I feel that there is perennialism in its philosophy. Besides, the ideal human
and ideal society are always important in perennialism. Moral values have a place in
perennialism. Even human is the most valuable creature. Perennialism also
approaches to the subject matter as it takes its basis from idealism, and it focuses on
the human being. However, I think it would also be beneficial to progress in this way
by referring to existentialism and reconstructionism.

In addition to the philosophical approach, AB3 stated that the limbic system of the
brain, which helped students constructing and learning by practicing the subject as
distinct from memorization, was addressed in the vision document. Besides, the
development of affective quality in brain-based learning, brain functions, and
especially the limbic properties were emphasized.

Another outstanding point in the document from the philosophical point of view
was that the human approach, which was the basis of the system, was not only one-
dimensional but rather the spiritual being of the human being. It was emphasized that
teachers should develop not only the material dimension of their students but also
their spiritual dimension. In the vision document, the two wings of education were
emphasized and trying to put the material and spiritual dimensions on ontological and
epistemological foundations constituted another dimension of dualistic approach. In
this way, teachers were expected to approach their students from different
perspectives, provided guidance to their students in their personality development
and educate them as happy individuals. The academician AB3 noted as follows:

AB3: As Kohlberg mentions in his theory of moral development, I think we need
an education system that can detract people from the stage of individualism and
develop skills, such as caring for society and respecting others in the framework of
individual freedoms and showing empathy. I think and hope that we will reap the
benefit of that approach.

It is stated that pragmatism, which is expressed critically in the document and
accepts the information as truth according to its practicality and to the extent that it
works, does not only move away from ontology but also neutralizes epistemology.
This is the relationship between the metaphor of a bird trying to fly with a single wing
and the relationship between knowledge and benefit. The relationship between
knowledge and benefit should be reconstructed by the Turkish society as in the
metaphor of a single-winged bird trying to fly. The academicians interviewed also
used expressions supporting this criticism. For example, the participant AB1
emphasized the view in the following statement that the critical approach in the
content of the document is adopted:

AB1: Actually, criticism of pragmatism is not unusual. The most outstanding
point here is that we have tried to create an education system based on pragmatism
and progressivism. The criticism of pragmatism in terms of both theory and practice
can actually be seen as the pains of new birth. In this sense, if everything had been
adopted in the 2023 Educational Vision document, what would have been changed
would be questioned. It can be seen as a contradiction because we made our education
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framework, which is based on pragmatism. However, if we handle it with a positive
perspective, it may be considered as the pains before birth.

The same participant went on stating the following opinions.

AB1: I think that we couldn’t adapt ourselves to Pragmatism or Progressivism,
or we weren't able to interiorize their principles properly, and not only as an
educational community but also as a whole society. Therefore, I do not expect a
different dimension in the role of constructivism than what it was in the past.

AB2 also expressed his similar opinions on this issue. He regards pragmatism in
the eyes of western policy.

AB2: Pragmatism has made an important contribution to the rapid development
of American and British people. So, I think that this concept is related to imperialism
and colonialism. I would like to state that the main point of pragmatism or the wrong
thing here is that the benefit is strikingly brought into the forefront. The concept of
truth is hidden.

AZ1 had similar ideas regarding this matter. According to him, the following
suggestion should be handled for the competencies in the document:

AZ1: We need to go beyond pragmatism to gain these competencies. Anyway, we
must develop an understanding or a philosophy as it is stated in the document.

AB3: I have thought that pragmatism has negative effects on education both in
our country and in the world for many years. How? Especially the new generation
called as Z needs a guide in their educational environment. Moreover, at this point,
pragmatism-based education is unfortunately not working. This generation has the
idea that something is good, only if it is useful, otherwise it is not. We are faced with
a generation that consumes everything quickly. Of course, this is because of
technology. Of course, it is undeniable that society, family, and culture have an
impact in the last period.

The vision document historically emphasizes the link between education and
philosophy. The document emphasizes that there are strong ties established with the
past on the basis of the successes of the countries which have a strong performance in
the field of education in the world and that the conceptual framework and
philosophical approach that take the human to the center succeed. It is stated that
philosophical approaches, which have a solid foundation on the basis of the changes
and transformations encountered in the field of education in various periods, are based
on the paradigms which take the human development of their own civilizations on the
basis. Nevertheless, the document criticizes the global powers for their approach to
the determination of creativity, critical thinking, teamwork and global communication
skills for human development. From the industrial revolution to the digital age, from
the technological developments to the present day of the introduction of the hyper
information communication systems, the importance of reconsidering the relationship
between education and philosophy was emphasized and the main subject of the
education system was emphasized as a human being.
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Findings Related to the Second Sub-goal

In this study, the second sub-goal was determined as “How do faculty members of
education faculty express the meaning of the knowledge, skills and values that
students should acquire today?” To put forward their views on this purpose, the
faculty members were asked such questions: “What do you think are the knowledge,
skills and values that today's students need to learn to prepare for life and shape their
future? Does 2023 Education Vision Document meet your expectations these
knowledge, skills and values?” Based on the answers of the faculty members to the
questions asked for this sub-goal while Learner’s Characteristics was determined as
the main theme, “Values” and ”Skills and Competencies” as two sub-themes were
formed.
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Figure 2.1. Hierarchical Code Model of the 21st Learner’s Characteristics

Patriotism, goodness, righteousness, honesty, respect and love are placed under
the values theme. The skills and competencies theme includes codes of thinking skills,
foreign language, digital competence, problem-solving skills, communication,
entrepreneurship, cultural awareness, mathematical competence, and design skills.

Patriotism 571%

7%

Goodness

Respect - 11%
O;% 6% 12% 18% 24% 30% 36% 42% 48% 54% 60%

Figure 2.2. Values Theme and Percentages of Preferred Codes
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Figure 2.2 indicated that faculty members’ the most emphasized value was
patriotism. It can be concluded that the think that it is important to equip today's
students both with national and spiritual values. In addition, the results revealed that
the faculty members think that students should have values, such as goodness,
righteousness, honesty, respect and love, especially patriotism.

AB1: We focus on the direct education of some programs or professions, but we
should not ignore the needs of being a person, being a citizen, being a successful
individual while educating, which we have often neglected here.

AB2: Our fundamental values are justice, truthfulness, honesty, patience, love,
respect, self-control, patriotism or patriotism, which is the most important of all
because I think that our center should be this and others may be important in this
axis. Our values should be like this.

Thinking Skills _320%

Foreign Language [ 16,0%

Digital Competence 16,0%

Cultural Awareness 8,0%

Entrepreneurship 8,0%

Problem Solving r 8,0%
Mathematical Competence 4,0%
Communication 4,0%
Design Skills [ 4,0%

% 4% 8% 12% 16% 20% 24% 28% 3%

Figure 2.3. Skills and Competencies Theme and Percentages of Preferred Codes

It is very important that students should be trained with the necessary skills and
competencies to adapt to today's world. The codes generated according to the answers
given by the faculty members to this theme included some skills and competencies
related to 21st Century Skills, also, included some skills and competencies that were
expected to be acquired as a global citizen. Figure 2.2 revealed that faculty members
most commonly expected students to have the skills called cognitive thinking skills.
Afterwards, it can be said that they care about being equipped in the fields of foreign
language and digital competence. Finally, it can be said that faculty members think
that entrepreneurship, communication, mathematical competence and design skills,
respectively, are the skills and competencies they think they should gain.

ABI1: These are problem solving, critical thinking, reflective thinking, and creative thinking.
But, to be honest, these are skills easy to say but hard a little difficult to have and apply.

AB2: In terms of competence, communication in the native language and communication in
foreign languages, mathematical competence skills. Moreover, that is also expressed in the
vision, skills, such as digital competence, learning to learn, entrepreneurship also comes to
the fore in our program. Skills, such as scientific process skills, basic skills, causal skills or
skills that can be expressed as experimental skills, actually very famous in our country, can
be listed.
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AB2: This is a new explanation for the digital content skills in learning processes in the 2023
Education Vision. The document contains a subtitle called digital content and skill-assisted
conversion. I've just said this again, but it is obviously pleasing to create a national archive
of digital content for the strong future. This can be combined with digital materials and
printed materials to develop high-level thinking skills required in international examinations,
such as TIMSS and PISA.

AB3: In addition, the 21st century skills of children or different skills to get the skills of this
era, social entrepreneurship or cultural awareness or the development of language skills,
various studies have been mentioned. Current targets have been set, but more concrete
progress is needed on how to do it, which will probably be over time. Somehow we should not
fall behind this era, especially in the period of technology, and we need to have such a
generation to success this. Cultural awareness is one of the competencies. Eight competencies,
such as self-expression in the mother tongue related to cultural awareness, self-expression in
foreign language and technology competence in mathematics. One of them is social
awareness, cultural awareness.

AZ1: It is necessary to be able to work in non-governmental organizations. This is similar to
the items I'm counting, yes, are the most important 21st century competencies. Society
equipped with these skills needs to be trained |[......... | For example, digitalization, digital
citizens, digital individuals [.......... ] Yes, called as 215t century skills contain more critical
thinking, higher scientific thinking, higher-order thinking, self-efficacy beliefs, students to
trust themselves, to have a digital spirit, people’s emerging as a global citizen in the world.

AZ2: Students should definitely be practical, think fast, respond quickly, have
developed problem-solving skills, exhibit different behaviors, and be able to
demonstrate different skills against different events. I think responsibility is very
important.

AZ3: When the new Educational Vision is examined, it can be concluded that it is aimed to
educate individuals who have one's head screwed on the right way. Therefore, instead of
approaching ontological or epistemological concepts or imposing only one of them, it is
necessary to produce holistic paradigms, including both concepts.

Furthermore, the opinions of the faculty members about whether the expected
value, skills and competencies of the students will be gained with the aid of the 2023
Vision Document were taken into consideration in the study. In this regard, the faculty
members stated that they can see these characteristics in the document and that they
think that the document is intended to gain features.

ABI1: The skills and competencies in the vision document meet my needs and meet my
expectations. Yes, it does.

AB2: Expressions in the vision document are sufficient, yes, it meets.

AB3: In this context, when we look at the vision document, I felt that there would be a few nice
works about it.
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Findings Related to the Third Sub-goal

Another question of our study is to take the opinions about how the objectives of
the 2023 Education Vision document will solve some of the problems which are
important problems of the 21st century, such as population growth, migration,
urbanization and increasing social and cultural diversity encountered in the global.
Opinions on this subject were organized under the theme “Solution Proposals for 21st
Century Problems”.

Personal Rights of Educators 31,3¢

Development of Social Competences 31,39

Sustainable Development 18,8%
Creating a Digital Archive 12,5%
Equal Opportunity _ 6,3%,
0% 4% 8% 12% 16% 20% 24% 28% 32%

Figure 3.1. Solution Proposals for 21st-Century Problems Theme and The Percentages of
Preferred Codes

We see that faculty members who participated in this study mentioned different
areas to conduct 21st-entury education problems. One of the participants indicated the
problem of the personal rights of educators that was one of the problems experienced
in the field of education.

The participant's opinion regarding the personal rights of educators is as follows:

AB2: Again, when we look at the vision, it is stated that especially the personal rights of
school administrators will be improved. I have also discussed with teachers on this issue.
At the end of the consultation, the result is actually the following: it is not important what
personal rights and individuals budget of teachers are and what the physicians, doctors and
teachers do. It motivates our people. If I can get my salary more or better in a way that I
deserve, the quality of my life increases. Therefore, I feel happier when the quality of my life
increases. I'm more motivated so that I can work much better. Therefore, the increase in the
quality of education actually depends on this, in some way. Teachers graduate from the
faculty of education and become teachers. Engineers graduate from the faculty of
engineering and become engineers. Moreover, doctors get a university education and
become doctors. All these people get university education. When we look at budgets and
personal rights, we see that they are not in the same category. This is a disadvantage.

The views of participants AB3 and AZ2 were coded as the development of social
competencies. Participant's opinions are given below.

AB3: When we look at social qualifications, does the 2023 vision document provide them or
not? Then, if we bring this type of skills, we will say that our country has been receiving
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immense immigration against migration. We should answer the questions; is our society
ready for migration recently? How ready? What is the point of view of the new refugee we
call as the other? So, let's say that we give universal values to our students? When they
graduate, they would embrace the people who wouldn't approach them with chauvinistic
feelings, and both would be able to live with them. And, what can they give them? Is it a
document that aims to teach them how to live together? When we look in the context of a
general expression, yes, maybe it does something, but when we enter the special goals when
we enter a little more detailed, I think it should be evaluated in-depth. Maybe there are certain
goals related to these issues and related to these types of topics, but they should be more
specifically observed under specific headings.

AZ2: Global population growth, migration, urbanization and increased social and cultural
equality may lead to chaotic consequences when not well managed. Racism and xenophobia
are the main problems of these situations. The relationship between these hitches and the
education system is undeniable. Because it is a futile effort to think or wait for a crowd that
centers only interpersonal competition, solves its own nation’s problems, and excludes other
races and societies will find solutions to these problems in the process of forming an
information society. Therefore, the paradigm of people education in the 2023 Education
Vision document will provide solutions to these problems.

One of the solutions to the targets in the vision document was the state of
sustainable development to the 21st-century problems. The participant's statements are
as follows:

AB2: In fact, these issues are directly related to sustainable development. This is not a very
direct link, but I may have indirect explanations. There are three dimensions of sustainable
development. This is the case when we look at the literature. What are these? Society, economy
and environment. Sustainability means continuity. Sustainability of something means that
it can be continued. In this context, plans were made within the framework of targets.

One of the solutions to the problems of the 21st century on the vision document
was put forward as creating digital archives. The participant's statement on this subject
is as follows:

AB2: Also, given that I have just expressed, moreover, to creation of a digital content archive,
that is, making them a homogeneous structure will be created in all of Turkey. So in this way
indirectly if we maintain the quality of the schools, the cleanliness of the boarding houses to
be safe, our children safeness, the quality of education and, therefore, all the schools are like
this, there is no need that I have to move from here to anywhere, nor does my child.

One of the solutions to the 21st-century problems was considered as equal
opportunity and the participant's opinion is given below.

AB2: That's why I have this idea for migration. This fact can also be referred to as the basic law
of MoNE? How? Because there is an equal opportunity in the law. The opportunity for all
individuals should be equal. And, in this way I think that equality of opportunity can be
achieved. I also think that if we can equalize the living standards in the same way, we will see
that migration will be the same name.
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The following codes were formed from the opinions of the faculty members of the
Faculty of Education on how the objectives mentioned in the 2023 Vision Document

would solve the 21st-century problems.

/SomonStOThe Pmblems : memury(o\

Creating a Digital Archive (2) Equal Opportunity (1)

Development of Social Sustainable Development (3)

Personal Rights of Educators (5)
Competences (5)
Figure 3.2. Hierarchical Code Model of Solution Proposals to The 21st-Century Problems
Findings Related to the Fourth Sub-goal
In the current study, the opinions of the faculty members were asked about the
reduction of course hours and changes in pedagogical formation education from the
new regulations included in the vision document. The answers were grouped under
the theme “new regulations in education” and were organized into two sub-themes as

follows: “Course hours” and “Pedagogical formation
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Figure 4.1. Hierarchical Code Model of New Regulations in Education
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The faculty members were asked the following question: “What do you think about
reducing the lessons hours by half, especially in secondary school. In accordance with
the answers to this question, two codes for the sub-theme of the course hours were
created: “The quality of course hours” and “Including practice”.

The Quality of Lesson Hours 66,7%

Including Practice 33,3%

0% 7% 14% 21% 28% 35% 42% 49% 56% 63% 70%

Figure 4.2. Course Hour’s Theme and Percentages of the Preferred Codes

The figure reveals that the faculty members emphasize the quality of the lesson
hours. This finding suggests that faculty members generally have a positive attitude
towards reducing the lesson hours. However, it is emphasized that this positive view
depends on the quality of the lessons as satisfactory:

AB1: “Yes, I think it is positive to reduce lesson hours. We can't teach anything when we say
we have been teaching everything. Or learning has below what we aim.

AB2: I think it would be useful to evaluate this from both a quantitative and qualitative
perspective. I think it is not important to have a low number of lessons for a course that is
effective and qualified.

AZ1:1 find it important to increase the quality of the lessons rather than to reduce or increase
the number of lessons. You increase the 2-hour course to 4 hours. On the contrary that the
lesson is unqualified; it makes no sense. You reduce the 4-hour lesson to 3 hours, but if you
are teaching a highly qualified lesson, I'm sure it is of better quality. Therefore, to be able to
comment on the results of the reduction of courses in the future, we need to see at which level
the quality of the lessons is.

AZ3: For me, success is not related to course hours; it is important how the lessons are.
Therefore, I do not think that reducing lesson hours will be a failure. The important thing is
that the lesson hour is full of.

With the help of reduction of the course hours, the theoretical dimension of the
lesson, as well as the application dimension, can be included. Moreover, the chance of
students” improving themselves outside the school is expressed as a positive situation:

AZ2: If the reduction of the course hours will provide the opportunity to practice in the basic
courses. In this sense, it will be a good decision for individuals to stop the solely theoretical
learning that we have been criticizing for years. Because after the theoretical parts of the
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subjects are given, dealing with the theoretical part will consist of turning around the same
point.

AB1: A certain hour for this lesson is envisaged, but do you need more hours? In fact, no.
Can this content be given in a shorter time? It can be given that the size of the practice can
also be used very comfortably.

[ ] I mean, there's no point in getting a permanent information upload. Instead, it will
be more valuable to focus on the individual's ability to learn as he learns, to improve himself,
to gain skills in lifelong learning, to learn how to learn and to acquire as much information
as he needs when needed.

Participant AB3 pointed out that the time gained by reducing the course hours will
allow students to develop themselves in a social and sportive way and to plan the
applications in these areas:

AB3: It is not enough to reduce the curriculum only. I think it is necessary to do
something sportive and artistic in a way that fills the gap after the curriculum is
reduced. I think the Ministry should plan it with the experts and competent people in
the field.

The question, “What is your opinion about giving pedagogical formation
education in the form of postgraduate education?” was asked to the faculty members.
In line with their answers, six codes for the sub-theme of pedagogical formation were
formed as “Function of education faculties”, “Demands and expectations in society",
“Questioning the need”, “Short- term compressed training”, “Distress in new
application” and “Uncertainties in new application”.

Questioning The Need 20,4%

Distress in Application _ 82%

Suspenses in New Application 82%

0% 3% 6% 9% 12% 15% 18% 21% 24% 27%

Figure 4.3. Pedagogical Formation Theme and Percentages of Preferred Codes

According to Figure 4.3, it is seen that the faculty members mentioned the necessity
of giving pedagogical formation education rather than giving this education. We can
say that the participating faculty members see the faculties of education as the main
source of teacher training, and they think that it is not necessary to train teachers
through the pedagogical formation:
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AB2: I certainly do not find pedagogical formation education useful. Individuals who
want to be teachers should be educated in education faculty because the faculties of
education are for this. We have great potential, but we don't need so many teachers.

ABI: First of all, we need to question whether we need pedagogical formation. I
certainly don't agree. While there are faculties that train teachers, there is no need to
train teachers in this way. Teachers can be trained by these kinds of training from
outside the faculty of education in case of urgent need of teachers. We don't need that
right now.

AZ1: Currently, there are situations where even the prospective teachers in the
current faculties of education cannot be appointed. In addition, the training of teacher
candidates from different faculties increases the population. This situation also
reduces the quality of teachers and creates chaos.

AZ3: Pedagogical formation education is an unsolved problem in the country. A
distressing subject, I think. While there are more teachers than need, students of the
faculty of literature are being criticized as being teachers with pedagogical formation.
I think it's a problem in itself.

Three of the participants stated that pedagogical formation education was the
result of the demands and expectations of society. As to the reasons for the provision
of pedagogical formation education, we can say that they have the idea that they are
born from the expectations of the society, not the need of teachers in the field:

AB1: The graduates of some of our existing programs are almost not appointed.
However, the students of the faculty of science and literature get pedagogical
formation education in the hope of being appointed. In fact, it is not efficient. Clearly,
the demand for pedagogical formation of society is quite high. There are many student
groups demanding job teaching from many different faculties.

AZ1: Students in faculties, such as science, literature and theology, may also want to
teach. There may be no problem in this sense. However, this needs to be solved
logically and rationally. It is mentioned that about 300 thousand teacher candidates
are waiting to be appointed according to the related studies and media. In this case,
in addition to educating teachers through the pedagogical formation, I think it is
getting a will-o'-the-wisp for the students who take this training.

AZ2: As an educator who has given the pedagogical formation education for years, 1
think that this program hurts the students more than benefits. Pedagogical formation
education could not go beyond than just instilling hope to students with highly
compressed programs.

It is seen that the participant faculty members describe pedagogical formation
education as a compressed and time-lapse education given in a short time. Moreover,
it could be said that the participants agreed that long-term education in the faculties
of education as the most accurate way of teaching pedagogical formation:
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ABI: It is not right to train students from different faculties with an expedited course
at the end of their final year or after graduation. Therefore, the principal education
faculty graduates are hard done by. The students of the faculty of education get this
training in a long period of time and during long lesson hours. These students may
oppose the acquisition of teaching skills with a short-term certificate program. I think
they're quite right about it.

AB3: Pedagogical formation education is very serious training. It is not right to train
prospective teachers with compressed education. You cannot consider pedagogical
formation education as a course. It is a process that spans years. It's not a three-
month or six-month-old thing. We are spreading this training in education faculties
for years. We shouldn't give it in compressed form.

AZ1: Pedagogical formation certification training is all along inadequate. We offer
four years of vocational training in the faculty of education. In the pedagogical
formation education, we can say that we are giving a time-lapse teaching course. You
can interpret the difference in terms of quality.

AZ2: Pedagogical formation education is given within the framework of highly
compressed programs. This education cannot go beyond just instilling hope to
students.

It can be inferred from the statements of the participating faculty members about
the pedagogical formation that they think this education has a troubling quality. It is
possible to say that participants approached pedagogical formation education in a
wrong way:

ABI: Yes, the pedagogical formation is very perplexed. This is a much-debated issue.
It is an area where most applications are already wrong.

AZ1: Pedagogical formation is a problem that cannot be solved for years. It is a
“qangrene” of the education faculties.

AZ2: As an educator who has given pedagogical formation education for years, I think
that this program harms students rather than benefits.

AZ3: Pedagogical formation is a problem that cannot be solved in the country. I think
something distracted.

The findings also revealed that the faculty members were cautious about the
planned change in pedagogical formation education in the form of graduate education.
Participants were required to submit a positive or negative opinion about the planned
implementation; they needed to explain more about the content, nature, and how it
would change:

AB1: Pedagogical formation education in the form of graduate education is more
logical. However, I think that those who are assigned should not be taught until the
end of the formation education. I don't know how to overcome this problem.

AB3: An application like this was made before. There were pedagogical formation
studies in the form of a non-thesis master's degree. I think their results are
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unfavorable. What was wrong with this period? Is there any answer to how it should
be done now? Is it going to be done that way again or in a new way? What will be
the content? How long will it be done? It is difficult to comment on this without
getting answers to these questions. I can say neither good nor bad.

AZ1: I'm against the idea that we can increase the quality of pedagogical formation
by the non-thesis master. I just think we've changed its name. In the meantime, I say
that, but I think I'm talking about the lack of information. This change is not much
talked about, things to do was not done in much detail. It was said that only
pedagogical formation certificate training would be removed, and it would be held as
a non-thesis master's degree. It is not elaborated to whom, how, instructions not
created. That's why I can't foresee too much.

AZ3: Pedagogical formation education may be positive in the form of postgraduate
education. But I think this structure is troubled totally.

We can say that the views of the participant AB2 on pedagogical formation
education and especially the redundancy of the field reflect a different perspective:

AB2: So, what can be done in this case? In this case, it should be considered to
consume existing potentials, to improve existing faculties or to close them if
necessary. It will be closed for a while, so the student will not. There's nothing else to
do.



eJ ac 0000 .

Questioning The Need (1 m]um ln‘l'hePluhIemsullel Persanal wwuarmmm
= cannny[m
al Farmation (0)
&l 2023 Vision Educational Documert {0} Sustainable D wmlm
Furction of Education Faculties
12y
nnunpmnufs.xuai
Competences |5)
&] -term Cnmpluaed Tm"ng C""""U'W""“"""""z‘!wnmuﬂumty[\]
Demarids and New Mgn.llneﬂ; in Education (0]
Sackety {11) s &
[cm] Distress im Application [4)

Suspenses in Mew Agplication (4)
&

215t Leamer's Characteristics (0

&]
& m.u/mnnuvs:m

Incheding Practice (51
E.hll arﬂ Cﬂm ence (0

&1
The Quakity of Lessan Hours (10)
Thmldng Skills (&)
.. Dqsqngdliti] pm.;m @ \Westem Culture [gfum"mﬂsmlm @
l’m-gumm in
|I \ / E] Change (21 El
=] v 4 | Respect (1) People-Onanted (2)
Fompign Language [ & “| &]
Culharal hvenes%[a = ahiscusnes i) J
/ Commuricatian (1) J'
; Entrepreneurship (2 E] & [cm]
jc) 'y Mathematical Competanca (1) Lowe (1) Honesty (1)

Digital Competence (4)

&

Probilem Soking (2)

Figure 4.4. Total model for 2023 Vision educational Document



92 Cetin SEMERCI - Cenk HATIPOGLU - Birsen GUNERI - Aziz SEVIMBAY
Mumine AKCAALAN - Yasemin CENGIZ DEMIR
Eurasian Journal of Educational Research 87 (2020) 69-100

The model created as a result of the analysis of the faculty members’ views about
the vision document is shown in Figure 4.4. The results of the analysis carried by
faculty members on the document indicating a significant transformation in the
Turkish education system reveal an integrative structure consisting of eight themes
and thirty-five categories under the title of ‘Model 2023 Vision Document’.

Discussion, Conclusion and Recommendations

When the philosophy hierarchical coding model expressed in the 2023 Educational
Vision document is considered as a whole, the opinions of faculty members do not
cover all aspects of the human in the purely practical sense of the practical education
of the individual; it is seen that a national and spiritual thought system that tries to
avoid is emphasized. Another issue investigated in the study is to determine the
opinions of the faculty members about which knowledge, skills and values the 21st
century’s students should acquire. Today, the young generation should be equipped
with some crucial characteristics to able to continue their lives in a more qualified way,
to be sensitive and problem-solving to the problems they face, to analyze the events
by looking from different perspectives and to be more successful, effective and
competent in their professional, social and individual lives. Although these
characteristics are listed under different headings or with some differences in the
literature, they are generally called as the 21st-century skills (Aygun, Atalay, Kilic, &
Yasar, 2016; Ananiadou & Claro, 2009; Kozikoglu & Altunova, 2018; Partnership for
the 21st-Century Skills, 2008). The main objective of the 2023 Education Vision is as
follows: “It is to educate individuals who are equipped with the skills of the future
and the future and who can use this equipment for the benefit of humanity, love the
science, love the culture and are sensitive, qualified, moral people” (Ministry of
National Education [MONE], 2018). In general, in this study, it was concluded that
also the faculty members think that the 21st-century students gain firstly national and
universal values and, then, the skills and competencies. Furthermore, it was concluded
that the opinions expressed by the faculty members and the goals set by the vision
document overlap. The importance of students not only having skills but also gaining
some important values is underlined both in the vision paper and in this study. Thus,
the opinions related to this sub-problem of the study were accepted to be called as the
theme of 21st-century learner’s characteristics. Gunuc, Odabasi, and Kuzu (2013)
reached a similar result in their study that they intended to determine how student
teachers define the characteristics of the students of 21st century. In the current study,
the main theme, “21st-century learner’s characteristics" that was conducted through the
opinions of the faculty members are supported by two sub-themes. Patriotism,
goodness, honesty, respect and love codes are gathered under the sub-theme, “Values”
while The importance of thinking skills, foreign language, digital competence,
problem-solving skills, communication, entrepreneurship, cultural awareness,
mathematical competence and design skills is emphasized under the sub-theme “Skills
and Competencies” (Gunuc, Odabasi, & Kuzu, 2013; ISTE. (bt).; Koenig, 2011;
Kozikoglu & Altunova, 2018; Partnership for21st-Century Skills, 2008).
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In this study, it has been investigated with a question whether the objectives of the
vision document can provide solutions to the problems of the 21st century. In addition
to this, the solutions can be produced were checked. When the literature was
examined, it was determined that because of overpopulation and the possibility of self-
renewal of nature disappeared and the balance of nature deteriorated. This balance
disorder also threatens human health. Moreover, the increase in the population causes
increases in production and consumption. To establish the balance of production and
consumption, human beings should learn to live in peace with nature. He must live by
understanding the laws of nature to adapt himself to nature. Otherwise, the
functioning of nature may cause problems. It may cause harm to human beings in the
form of various disasters (Sayhan & Camurcu, 2013). These difficulties in production
and consumption, as well as the rapid growth of communication technology, bring
different challenges to the world. At the same time, that the world is in the process of
globalization brings the economies of the countries closer together and makes them
dependent. In these, the underdeveloped countries caused the migration of their
citizens towards the developed countries. The intensity of the refugee movement and
the political and economic crises in the world make it difficult for economic policies to
act independently. In summary, gradually, the old world faces with much more
problems and can be managed more difficultly (Yilmaz, 2017). In our research, faculty
members generally think that the vision document targets are sufficient against the
problems of the 21st-century, and these goals will solve the problems. However, to
solve the problems, each faculty member produced different solutions. A consensus
could not be determined except for the development of social competencies. The
faculty members have expressed individual solutions, such as creating archives,
improving the personal rights of education workers, sustainable development and
equality of opportunity. Sayhan and Camurcu (2013), who support the sustainable
development solution, stated that there is a need for modern societies consisting of
individuals who understand the problems of sustainable development and that
produce solutions and the prerequisite to establish such societies is education.

It can be said that the participant faculty members’ opinions about the reduction
of course hours were positive if the lessons were qualified. As for pedagogical
formation education, it was observed that they emphasize the necessity of giving this
education rather than the way it is given. Faculty members accept the education
faculties as the main source of teacher training. Azar (2011), Akdemir (2013), Yildirim
and Vural (2014), and Kose (2017) also stated the same result in their work, and they
emphasized that teacher training should be carried out by faculties of education whose
main purpose is educating teachers. In the study, faculty members described
pedagogical formation education as a troublesome process. Kose (2017) indicated the
same situation with the results of his work: “As a result of the research, it is revealed that
academicians have a general understanding of the existence of many negative aspects of
pedagogical formation.” In the same study, it was observed that pedagogical formation
education is characterized by the expression “compressed programs”. In this study,
the participant faculty members defined the formation education with the same
expression. Moreover, it is also observed that the participants have the idea that there
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is no need to train teachers through the pedagogical formation. In the study of Kose
(2017), it was concluded that the participant academicians agreed to abolish the
application of pedagogical formation. In the current study, it was concluded that
faculty members found the explanations made by the in the vision document were not
sufficient to explain the changing of the related subjects.

The current study was prepared to determine how the faculty members of the
faculty of education understand the MoNE 2023 Vision Document. It is thought that
the results obtained from the views of the faculty members will be taken into
consideration during the implementation of the vision document and will contribute
to the successful implementation of the document. Although the current study
contributes to the relevant literature base, some limitations need to be stated for the
consideration of future studies. First of all, this study was conducted with faculty
members of two different universities. Similar studies can be conducted with teachers
and school administrators and ideas of the actual practitioners of the training
programs can be taken. As a second limitation, the participants are all male. Therefore,
future studies may be conducted with samples, including both male participants and
female participants.
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Ozet

Problem Durumu: Gintimiiz insani, eski ¢caglardan daha hizli bir sekilde degisen bir
diinyada yasamaktadir. Bilimler ise elde edilen bulgular neticesinde siirekli
degismekte, yenilenmekte ve gelisim gostermektedir. Toplumlarmn 25 yil 6nce
kullandig1 bir¢ok ara¢ bugilin kullanilmamakta, ulasim araglarmin hizi stirekli
artmakta, bir onceki neslin kullandifi araclarm hizi ise giiliing diizeyde yavas
gortinmektedir. Kisacasi, artan ntifus karsisinda azalan diinya kaynaklar: toplumlar
icin yeni ve gitgide agirlasan problemler cikarmaktadir. Bu problemler karsisinda
insanlar yeni ¢dztim yollar1 bulmak zorundadir, yeni ¢6ztim yollar1 ise degismeyi ve
gelismeyi gerekli kilmaktadir. Bu noktada, bireyi hem cevresindeki degisimlere uyum
saglamasina olanak saglayacak hem de cevrede istenen degisimi ortaya ¢ikarabilecek
yeterlige eristirmek egitimin sorumlulugundadir. Bu hedeflere ulasabilmek i¢in milli



Cetin SEMERCI - Cenk HATIPOGLU - Birsen GUNERI - Aziz SEVIMBAY 97
Mumine AKCAALAN - Yasemin CENGIZ DEMIR
Eurasian Journal of Educational Research 87 (2020) 69-100

egitim sistemimizde ¢esitli dénemlerde ani ve sik degisiklikler yapilmis ancak
belirtilen hedeflere istendik diizeyde ulasilamamustir. Bu gereksinimden yola ¢ikarak,
erken gocukluktan hayat boyu 6grenmeye kadar cagin gerektirdigi egitim ihtiyaglarim
saptamak ve gelecegi goren bir egitim sistemine sahip olmak igin Milli Egitim
Bakanligimiz  tarafindan 2023 Egitim  Vizyonu Belgesi diizenlenmistir.
Cumbhurbagkanlig1 programina uygun olarak, MEB 2023 Egitim Vizyonu belgesinin
hedeflerinin genel amaci vatandaslari 21. ytizy1l igin becerilerle donatmak ve en uygun
insan sermayesi gelisimini tesvik eden egitim sistemini olusturacak kiiresel degisime
uyum saglamak olarak ifade edilmistir. Belgede egitim sistemi, ¢ocugu elestirel
diisiinen, akil yiiriiten ve iiretken vatandaslara doniistiiren faaliyetleri igeren biitiinsel
bir sistem olarak sunulmaktadir. Ayrica 6grencinin kok degerlerine bagh ama aym
zamanda kiiresel rekabete hazir nitelikte donatilmis bireyler olmas: hedefi egitim
sisteminin en 6nemli gorevleri iginde sayilarak net bir sekilde tanimlanmistir. Ttirkiye
2023 Egitim Vizyonunun felsefeden politikaya, 6lcme degerlendirmeden rehberlik
hizmetlerine, yabanci dil egitiminden 6zel 6gretime kadar tiim egitim sisteminin
ihtiyaglarma yonelik hedefleri kapsadigi goriilmektedir. Sonug itibariyle 6gretim
gorevlilerinin bakis acilarindan vizyon belgesinin cesitli acilardan ele alinmasimnin alan
yazinina faydali olacag1 degerlendirilmistir.

Arastirmamn Amaci: Bu ¢alismada Milli Egitim Bakanlig: tarafindan hazirlanan 2023
Egitim Vizyonu Belgesine iliskin egitim fakiiltelerinde gorev yapan akademisyen
goriislerinin ortaya ¢ikarilmasi amaglanmuistir. Ogretim tiyelerinin, vizyon belgesinde
ifade edilen yeni dtizenlemelerden ortadgretimde ders saatlerinin azaltilmasi ve
pedagojik formasyonun yiiksek lisans egitimi olarak verilmesi hakkindaki goriisleri
nelerdir? Egitime iliskin cesitli ve 6nemli degisiklik ve hedefleri kapsayan bu belge
hakkinda egitim konusunda uzman akademisyenlerin goriislerinin alinmasinin
belgenin degerlendirilmesi acisindan 6nem tasidigr ve konu ile ilgili yapilacak
uygulamalara yon vermesi agisindan da énemli oldugu diistintilmektedir.

Arastirmanmin  Yontemi: Bu calismada nitel arastirma teknikleri kullanilmustir.
Calismamizin desenini betimsel nitel arastirma deseni olusturmustur. Bu desende
arastirmalarin amaci, bireyler veya birey gruplari tarafindan yasanan belirli olaylar1
kapsamli bir 6zetlenmesidir. Arastirmact katihimcilarin bir durum veya olguyu nasil
anlamlandirdigini anlamakla ilgilenmektedir. Betimleyici analiz, bir nitel arastirma
seklidir. Bu nitel arastirmanin anahtar1 anlatilarin veri olarak kullanilmasidir.
Betimsel nitel arastirma deseni kategorik olmayan bir sorgulama yontemi olarak
goriilmelidir. Calismamizda akademisyenlerin aymi soru hakkindaki farkl
diisiincelerini ele alinmis ve goriisiilenlerden elde edildigi sekliyle aktarilmistir. Bu
amagla elde edilecek verileri sistematik olarak belirlemek iizere; konusma metinlerinin
yaziya dokiilmesi, alinan cevaplarin simiflandirilmas: gibi islem basmaklar: takip
edilmistir. Betimsel analiz ile elde edilen veriler, daha 6nceden belirlenen basgliklar
altinda 6zetlenmis ve yorumlanarak sonuca baglanmistir. Yukarida belirtilen durum
icin en uygun olarak degerlendirilen goriisme yontemiyle veri toplanmustir. Zengin
bilgiye sahip oldugu diistiniilen durumlarin ¢alisilmasini saglayan amagh érnekleme
yontemleri kullamilmaktadir. Amacli 6rnekleme yontemi, arastirmacinin en fazla ve en
guvenilir sekilde en fazla bilgiye ulasmasini saglar. Bu calismada, katilimci 6rnekleme
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yontemlerinden kolay ulasilabilir durum 6rnekleme yontemi kullanilmistir. 3'ti Bartin
Universitesi'nden ve 3'ii Biilent Ecevit Universitesinden cesitli alan, kademe ve yas
araligindan calismaya katilmay1 kabul eden 6gretim gorevlilerinden meydana gelen 6
kisi calisma grubumuzu olusturmustur. Calismada yart yapilandirilmis gortisme
formu kullanilmistir. Formdaki sorularin goértisme yapilacak olan &gretim tiyeleri
tarafindan anlasilabilirliginin incelenmesi igin Biilent Ecevit Universitesinde gorev
alan bir 6gretim tiyesi ile bir pilot goriisme yapilmustir. Pilot goriismenin ardindan
goriismecilerin gozlemleri ve goriisme yaptiklar1 6gretim tiyesinin sorulara iliskin
degerlendirmeleri cercevesinde formda diizenlemeler yapilmistir. Degisikliklere
iliskin son diizenlemeler gerceklestirilerek goriisme formuna nihai sekli verilmistir.
Goriisme Formu “ Akademisyen Goriisme Formu” olarak adlandirilmistir. 2023 Egitim
Vizyonu Belgesi cercevesinde egitimin gelecegine odaklanmis sorular, yari
yapilandirilmis goriismelerde katilimc1 6gretim tiyelerine yonlendirilmis, verdikleri
cevaplar kaydedilmistir. Temalar: ve kategorileri olusturmaya yardimci olan analitik
bir Dbilgisayar programmndan yararlamlmistir. Bu konuda MAXQDA2018
programindan yararlanilmistir. Alt amaglara ait tema ve kodlar gelistirilmis ve veri
elde etme ve ¢oziimleme icin temel teskil etmistir. Veriler ile ortaya ¢ikan temalar
tanimlanarak tartisilmistir Goriismeler sonucunda elde edilen veriler calismada
zengin ve detayll bir sekilde sunulmus, ardindan yorumlanmasi, tartisiimasi ve
sonuca baglanmasi gerceklestirilmistir.

Arastirmamn Bulgulari: Akademisyen goriislerinin bireyin egitiminde pratik saf
anlamiyla fayda diistincesinin insanin tiim yonlerini kapsamadigt ve toplumsalliktan
bireysellige, maddi boyuttan manevi boyuta devam eden bir felsefi temel tizerine
oturtularak yerelden evrensele uzanan ve bat1 taklitciliginden sakinmaya calisan milli
ve manevi bir diislince sisteminin vurgulandig;; Ogrencilerin 6ncelikle milli ve
evrensel degerler kazanmalar1 ve daha sonra 21. yy. beceri ve yetkinlikleriyle
donatilmis olmalar: gerektigi; Vizyon belgesi hedeflerinin 21. Ytizyil sorunlarina karsi
yeterli oldugu ve bu hedeflerin sorunlara ¢6ziim getirecegi, ancak sosyal yeterliliklerin
gelistirilmesi disinda ortak bir gortis birligi tespit edilemedigi; Derslerin nitelik olarak
doyurucu olmast halinde ders saatlerinin azaltilmasinin olumlu bulundugu; Pedagojik
formasyon egitimiyle ilgili olarak ise bu egitimin verilme seklinden ziyade verilme
gerekliligine vurgu yaptiklar1 goriilmektedir.

Aragtirmamn Sonuglart ve Onerileri: Katilimc1 6gretim tiyelerinin, derslerin nitelik
olarak doyurucu olmas: halinde ders saatlerinin azaltilmasini olumlu bulduklar:
soylenebilir. Pedagojik formasyon egitimiyle ilgili olarak ise bu egitimin verilme
seklinden ziyade verilme gerekliligine vurgu yaptiklar1 goriilmektedir. Ogretim
tiyeleri, 6gretmen yetistirmede asil kaynak olarak egitim fakiiltelerini gormektedirler.
Calismada ogretim tiyeleri, pedagojik formasyon egitimini sikintili bir siire¢ olarak
nitelemislerdir. Arastirma sonucunda akademisyenlerin pedagojik formasyon
uygulamasimn bir¢ok olumsuz yoniniin varligi noktasinda genel bir anlayis
icerisinde olduklar1 ortaya ¢ikmustir. Katilimcr 6gretim tiyeleri formasyon egitimini
aym ifade ile nitelemislerdir. Ayrica, katiimcilarin pedagojik formasyon yoluyla
Ogretmen yetistirmeye ihtiya¢ olmadigi fikrine sahip olduklar1 da goriilmektedir. 2023
Egitim Vizyonu belgesinde ifade edilen model bir biitiin olarak degerlendirildiginde
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akademisyen goriislerinin bireyin egitiminde pratik saf anlamiyla fayda diistincesinin
insanin tiim yonlerini kapsamadig1 ve toplumsalliktan bireysellige, maddi boyuttan
manevi boyuta devam eden bir felsefi temel tizerine oturtularak yerelden evrensele
uzanan ve bati taklitciliginden sakinmaya calisan milli ve manevi bir diistince
sisteminin vurgulandig goriilmektedir. Ogretim tiyelerinin goriislerinden elde edilen
sonuglarin vizyon belgesinin uygulamaya konulmasi sirasinda dikkate alinip belgenin
basarili bir sekilde hayata gegirilmesine katki saglayacag: diistiniilmektedir. Bununla
birlikte, benzer bir calisma egitimin diger paydaslar1 olan 6gretmen ve yoneticileriyle
de gerceklestirilerek egitim programlarinin asil uygulayicilarmun fikirleri almabilir.
Ayrica, bu c¢alismanin katilimcilarini erkek akademisyenler olusturmaktadir. Bu
nedenle, gelecekte erkek ve kadin katilimcilarin bir arada oldugu ve karsilastirilmali
bir analiz yapilabilecek ¢alismalar hazirlanabilir.

Anahtar Kavramlar: MEB, Tuirkiye 2023 egitim vizyon belgesi, akademisyen goriisleri
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Introduction

Tests in which different item types are used in the same test are called mixed-
format tests. Berger (1998) considers mixed-format test from different perspectives and
describes it as a test that emerges when a combination of the item types that require
different scoring forms, such as dichotomous and polytomous scoring. Because the
mixed-format tests are composed of different scoring items, the total test score is
defined as a composite score. In this context, estimating reliability depends on how to
obtain these composites.

In the general framework, reliability, a feature that must be present in mixed-
format tests, as well as in all tests, is defined as the reproducibility of measurements
of a given characteristic applied to the same individuals in similar conditions (Crocker
& Algina, 2008). One or more application-based methods are used to estimate
reliability. The test-retest method and equivalent form methods are based on multiple
applications, while Cronbach’s a is based on a single application. Among these
methods, Cronbach’s a is easier to use because they need just one application. On the
other hand, when tests contain heterogeneous substance types, the classical reliability
coefficients (e.g., Cronbach” a coefficient) may yield misleading results in mixed-
format tests (Zinbarg et al., 2005). If the parts differ in their standard deviations but
are tau equivalent, Cronbach’s a is appropriate. However, if the two parts comprise
heterogeneous item types, a less well-known estimate, the Angoff-Feldt coefficient, is
appropriate (Feldt & Charter, 2003).

There are several methods, including Stratified a, Raju, Angoff-Feldt, Feldt-Gilmer,
Kristof coefficients, to estimate the reliability of the composite score of the mixed-
format test (Osburn, 2000). All these coefficients are estimated by considering the strata
or subtests of the test. Young and Yoon (1998) stated that the total score of a mixed-
format test is a composite score, and this composite score is stratified with the different
types of items or tasks. In this context, it is obvious that open-ended items and
multiple-choice items can be defined as the different strata or subtest of a mixed-
format test. Stratified a assumed that the components of a composite can be divided
into subgroups based on content or difficulty. When the components of a composite
can be grouped into subtests, Stratified alpha may provide a better estimation of the
reliability than Cronbach’s a coefficient computed on the same composites (He, 2009;
Cronbach, Schonemanve McKie, 1965 as cited in Osburn, 2000). The following formula
is given by Feldt and Brennan (1989) for the Stratified a coefficient:

l—z::r,%[l —Hi]

L

Stratified a=

0i2: subtesti variance
0,2: test total variance

ai:  a coefficient in subtest i
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The Angoff-Feldt coefficient can be used when the length of the test parts, called
as sub-tests or parts of different item types, are arbitrary. The Angoff-Feldt coefficient
(rar), which is less known than the Cronbach’s a coefficient, is used if the two parts
contain heterogeneous item types or are not equal concerning functional length. The
Angoff-Feldt coefficient assumed that test could be divided into only two parts of
arbitrary length; the scores could only be congeneric equivalent and the sum of the
error variances for the two parts is equal to the error variance of the total test. Feldt
and Brennan (1989) have given the following formula for the Angoff-Feldt coefficient:

e 4
/= - 3

2 2 -
2 o, — o,
o T — =
=28 )

o012 : 1.and 2. item covariance

0,2: Total variance
072: First subtest variance
022: Second subtest variance

ox  Total covariance

The Feldt-Raju coefficient is a coefficient obtained by combining the Raju
coefficient and the Feldt coefficient. It has been developed to estimate the reliability
when a different number of items are placed in sub-tests (expressed as part of a test)
or in sections comprised of different item types. The Feldt-Raju coefficient assumed
that the parts of a test are most congeneric. Osbourn (2000) has given the following
formula for the Feldt-Raju coefficient:

¥

F — Rpit'= ——r[gg_:iz GI:

02 : Item 1 variance
o2 : Total point variance
Oit : Covariance between item i and total

Ai=0i/ 02: The functional additive of the first component

As seen in the formula above, for mixed-format tests, the accuracy of estimating
the reliability depends on the strata or subtests and their characteristics. Defining the



104 | Hatice GURDIL EGE-Ergul DEMIR/ Eurasian Journal of Educational Research 87 (2020) 101-118

strata or subtests, the number of items each subtest, item types, item, and total test
scoring mechanism are crucial for accuracy.

When the studies on mixed-format tests are examined in general, it has been seen
that vast majority of these studies are based on mixed-format test equating (Bastari,
2000; Cao, 2008; Gubes, 2014; He, 2011; Hu, 2018; Kim & Lee, 2018; Kirkpatrick, 2005;
Lee & Lee, 2016; Li, Chen, & Li, 2018; Uysal & Kilmen, 2016) and the weighting of the
items in mixed-format tests by different methods (Gultekin, 2011; Saen-amnuaiphon,
Tuksino & Nichanong, 2012). There is also research on the comparison of different
weighting methods (Ercikan et al.,1998; Gultekin, 2011), comparison of different
calibration methods, item analysis methods and scale transformation methods in
mixed-format tests (Kim & Lee, 2006; Kinsey, 2003), scoring of mixed-format tests
(Donoghue, 1993; Skyes et al., 2001), the classification accuracy of mixed-format tests
(Kim and Lee 2019; Wang, Drasgow & Liu, 2016), and opinions of teachers and
students on using the mixed-format tests in classrooms (Eren, 2015).

As mentioned above, there are many research studies on the mixed-format tests,
yet only a few of them focus on the reliability of mixed-format tests in particular (Falk
& Savalei, 2011; Osburn, 2000). These studies investigate how different item types used
in different ratios influence reliability estimates for given conditions. As mentioned
before, there are some options. However, as far as we know, there are no studies
comparing various methods by examining both the effects of item-type ratios and
sample sizes on the resulting reliability estimations. It is of great importance that
researchers should be able to choose the reliability estimator best suited to their
particular study conditions involving mixed item-type tests with different item type
ratios given the sample sizes at hand. In this context, for mixed-format tests, it should
be clarified which reliability coefficients would be more accurate and how they change
under some specific conditions.

The present study aims to define how the Cronbach’s a, Stratified a, Angoff-Feldt,
and Feldt-Raju change and the descriptive relationship between the estimations of
these coefficients; when the sample size (500, 1000 and 2000) and the proportion (2:1;
1:1 and 1:2) of the item types used in the mixed-formed tests vary. As mentioned
before, a is not appropriate for the mixed-format test (DeVellis, 2003; Lucke, 2005a;
Zinbarg et al., 2005). However, it is also one of the very common techniques. In this
study, Cronbach’s a was used as a criterion for assessing the other coefficients.

Method
Research Design

In this study, several different reliability estimates of test scores were examined
under the conditions that were determined on the basis of mixed-format simulation
design. This research was conducted as basic research.

Simulation Design

In this study, response patterns were produced for a 30-item test, including both
dichotomously and polytomously scored items in different ratios. The factors that
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were held constant in the conditions were the number of item types (2: dichotomous
and polytomous) used generating the model (unidimensional 2PL for dichotomous
items and unidimensional PCM for polytomous items), the total number of items
(k=30), the number of response categories (2 for dichotomous and 4 for polytomous),
the total scoring method, the item discriminations and the item difficulties.

The Partial Credit Model was chosen for the items that were categorized in the
generating data since this model was developed by Master (1982) for the analysis of
multistep test items. While determining the total number of items, it was considered
that it was preferred often 30-item test length for the studies in the related literature of
previous years (Baker, 1998; Kinsey, 2003) and item numbers of the subtests in the
large-scale tests applied in Turkey generally ranges between 20 and 30 (KPSS and
LGS). While determining the number of response categories, it was considered that in
applications where the item and ability parameters are predicted, TIMSS and PISA use
quadripartite response according to the IRT scale for the success variable. For the total
scoring method, it has been considered that Wainer (1976) recommended the use of
equal weighting in mixed-format tests. As of the item discrimination, it has been
considered that Hambleton, Swaminathan and Rogers (1991) stated that the item
discrimination index (a) in the IRT model is expressed as the defined normal range
(0.00-2.00). For the item difficulty, it is produced in a uniform distribution (-3.00; 3.00),
considering that it is close to real values. When the literature related to sample size is
examined, it is taken into account the use of 500 (Baker, 1998; Odabas, 2016), 1000
(Odabeas, 2016) and 2000 (Gao & Chen, 2005; Spray, 1990) individuals were taken into
consideration.

Data Production

The data for each sample size were produced in the size of the sample concerned,
with the ability estimates of the individuals fixed and the normal distribution of
individuals with an actual score average of 0.00 and standard deviations of 1.00. 20
items scored dichotomously were produced by using a Two-Parameter Logistic
Model. Then, 10 items scored polytomously were produced with a response category
number of four. Twenty-five replications were performed to obtain the corresponding
number of response patterns for each run. The number of samples (500, 1000 and 2000)
and item rates (2:1, 1:1 and 1:2) were changed and the first five steps were repeated for
each of these conditions. It is expected that the simulations considered should present
data that are reasonably close to real-world conditions. Real-world includes the
conditions that poltyhomously scored items are less than dichotomously scored items.
However, this study includes the conditions that poltyhomously scored items are
equal or more than dichotomously scored items. The reason for that is to observe and
define the effects of the item rates in a more clear way.

In this study, response data were generated to be unidimensional. Lord (1980)
states that unidimensionality is also a sign of local independence. Also, because there
are no missing and time limitations in generating process, data do not show the speed
test structure. Harwell, Stone, Hsu and Kirisci (1996) state that errors decrease and the
effect approaches 1.0 after 25 replications. Also, there is some research using this
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criterion. For example, Gul (2015) also used 25 replications. Considering this situation,
25 replications were made in generating data. Thus, 9x25= 225 different datasets were
produced for 3x3 = 9 different experimental conditions. The WinGen program was
used to produce data suitable for the conditions determined for this research. All
simulation conditions used in the study are presented in Table 1.

Table 1
Simulation Conditions
Number of ltems Item Type
Sample Size Polytomous Items Dichotomous Items Ratio
20 10 2:1
500 15 15 11
10 20 1:2
20 10 2:1
1000 15 15 11
10 20 1:2
20 10 2:1
2000 15 15 1:1
10 20 1:2

According to Table 1, sample sizes are 500, 1000 and 2000; item type ratios are 1: 2,
1: 1 and 2:1 and the first part of the test consists of polytomous items.

Data Analysis

For Cronbach’s a and standard error value for each condition and replication, SPSS
was used for each dichotomous and polytomous items. Mean values of Cronbach’s a
coefficients obtained from 25 replication and standard error values were taken and
tabulated. Table values are evaluated and interpreted at a descriptive level by
considering the average and standard errors. Stratified a, Angoff-Feldt, and Feldt-Raju
reliability coefficients formulas were written to Excel; standard error values were
calculated separately for each dataset using SPSS. For 25 replication, the obtained
Stratified a, Angoff-Feldt, and Feldt-Raju reliability coefficients and standard error
values were averaged and tabulated. The table values were evaluated and interpreted
at a descriptive level, taking into consideration the averages and standard errors. A
mixed ANOVA was run in which the reliability coefficient estimation technique is the
within-subject factor. Sample size and ratio are the between-subject factor.

Results

The values of Cronbach’s a reliability coefficient calculated according to changing
sample size and item rates are given in Table 2.
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Table 2
A Reliability Estimates for Different Sample Sizes and Item Type Ratio in 25 Replication
Mean
. Number concernin Standard
Sample Size of Items Item Type* 25 g Error
replications)
20 D .634 .0039
10 P .812 .0015
30 Total .796 .0019
15 D 516 .0049
500 15 P .881 .0010
30 Total .835 .0011
10 D .338 .0098
20 P .908 .0087
30 Total .859 .0058
20 D 743 .0017
10 P 817 .0009
30 Total .852 .0007
15 D .639 .0026
1000 15 P 873 .0005
30 Total .857 .0007
10 D 484 .0031
20 P .901 .0004
30 Total 873 .0006
20 D 754 .0010
10 P .810 .0008
30 Total .858 .0004
15 D .639 .0015
2000 15 P 874 .0004
30 Total .868 .0003
10 D 516 .0027
20 P .908 .0003
30 Total .892 .0003

*D: Dichotomous, P: Polytomous

According to Table 2, when the sample size is considered, as the sample size
increases, the Cronbach’s a coefficient increases or tends to increase in all item ratios.
When the item rates are taken into account, it is observed that the number of items that
scored dichotomously in all the sample sizes, and accordingly, the Cronbach’s a values
decrease as the ratio of the dichotomous items increase. Table 3 shows the comparison
of the reliability coefficient values calculated on the basis of the changing sample size
and item rates.
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Table 3
Reliability Estimates for Different Sample Sizes and Item Type Ratio in 25Replication

Reliability Coefficient- Standard Errors

s 2z % = 2

2 T T £ = o i

ey £ 35 § E 25 2

S £ F&¢ CT= & & b < B & &
21 802 .79 0019 .797 .0018 852  .0027 849 .0026

500 1.1 .839  .835 .0011 .835 .0014 810  .0023 .808 .0023
12 876 859 .0058 .867 .0010 .751  .0041 .748 .0041
21 858  .852 0007 .852 .0007 .892  .0009 .891 .0008

1000 1:1  .862 .857 .0007  .857 .0007  .857 .0017 .855 .0018
1.2 877 .873 .0006 .873 .0006 .818 .0019 .817 .0019
2.1 .860 .858 .0004 .857 .0005 .892 .0017  .892 .0016
2000 11 .870 .868 .0003 .869 .0003 .861 .0011 .860 .0011
1.2 894 892 .0003 .892 .0003 .840 .0013  .839 .0013

*Item Ratio= Dichotomous/ Polytomous (Total Item Number= 30)

When Table 3 is examined, considering the sample size, it is observed that as the
sample size increases, the Stratified a values increase or tend to increase at all item
ratios. When the item rates are considered, it is observed that as the number of items
dichotomously scored in all samples increases, the value of Stratified a decreases. This
situation could also be due to increased scale sensitivity provided by the categorical
item scoring since polytomous item scoring can, ideally, be more precise, and
consequently, a higher reliability coefficient estimates that of dichotomous item
scoring.

As shown in Table 3, it is generally observed that as the sample size increases, the
Angoff-Feldt reliability coefficient values increase or tend to increase. For example, in
Table 3, for a 1:2 item ratio, if the sample size is 500, then rar=.751, if sample size is
1000, then rar=.818, and if the sample size is 2000, then rar=.840. When the item rates
are considered, it is observed that the Angoff-Feldt reliability coefficient values
increase or tend to increase as the number of items dichotomously scored in all
samples increases. Accordingly, higher Angoff-Feldt estimates are obtained if the
number and ratio of the polytomously scored items in a mixed-format test are higher.
According to Table 3, when the sample size is considered, the Feldt-Raju reliability
coefficient values increase at all item ratios as the sample size increases. When the item
rates are taken into consideration, it is observed that the Feldt-Raju values increase as
the number of items dichotomously scored in all samples increases. In addition, when
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Table 3 is examined, it is seen that Angoff-Feldt and Feldt-Raju values have almost the
same values.

When Table 3 is examined, and the sample size is considered, it is observed that as
the sample size increases, the reliability coefficient values obtained with four reliability
coefficients in all item ratios are also increased. That is, in large samples, all four
reliability coefficients tend to give higher estimates. In addition, as the sample size
increases, the standard errors for the averages of the estimates of the four reliability
coefficients approach zero by decreasing. This is an expected result since the standard
error is inversely proportional to the sample size.

When item ratios are taken into consideration, it is observed that as the number of
items polytomously scored in all samples increases, Cronbach’s a and Stratified a
values increase, while Angoff-Feldt and Feldt-Raju values decrease. In other words,
Cronbach’s a and Stratified a values give higher predictions for the tests with a high
polytomous item ratio, while Angoff-Feldt and Feldt-Raju give higher estimates for
the tests with high dichotomous item ratio. From a different view point, it can be
conceivable that in the case of number and rate of dichotomous items were higher than
polytomous items,a and Stratified a give lower limit in these four reliability
coefficients. And also, it can be conceivable that a and Stratified a give upper limit in
these four reliability coefficients when the number and rate of dichotomous items are
lower than polytomous items. It is also possible to express this finding by taking into
account the Angoff-Feldt and Feldt-Raju coefficients. Thus, if the rate of dichotomous
items is higher, it can be conceivable that Angoff-Feldt and Feldt-Raju give the upper
limit in these four reliability coefficients. Also, when the standard error values are
examined, it is seen that a and Stratified a have values lower than Angoff-Feldt and
Feldt-Raju in almost all conditions. Besides, when Table 3 is examined, it is seen that
a and Stratified a are closer to true reliability coefficients. Angoff-Feldt and Feldt-Raju
give upper limits among these four coefficients when the ratio of dichotomous items
is high, but the standard error values appear to give high values in these four
coefficients. However, when Table 3 is examined, the values calculated with Angoff-
Feldt and Feldt-Raju have given higher values than the true reliability value. A two
way ANOVA was conducted to investigate the impacts of sample size and item ratio
on the reliability coefficient. There was a significant main effect of sample size and
item ratio, (F [2, 221] = 136,924 p <.001, n2 = .55). There is a great effect (N2> .14). Paired
comparisons were made after the analysis with the Tukey method for the significant F
values and the results were found to be significant.

These increases and decreases in the reliability coefficient values depending on the
item rate are lower in the sampling for 1000 and 2000 individuals than the sampling of
500 individuals. As the sample size increases for all the four reliability coefficients, the
effect of the item ratio on the reliability estimate appears to decrease or tend to
decrease. It is also seen that the difference between the standard error values for the
average of the estimates for the four reliability coefficients and the increase in the rate
of the polytomous items is more evident for the samples with 500 samples than for the
samples with 1000 and 2000 individuals. When Table 3 was examined, it was seen that
all reliability coefficients were close to each other due to the increase in sample size in
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the 1: 1 item-type ratio. It is also seen that these values are close to the real reliability
coefficient values. Therefore, as the sample size increases, it can be considered that
these coefficients can be used interchangeably in 1:1 item type ratio.

As another result, Cronbach’s a and Stratified a coefficient values are observed to
be similar in all sample sizes and item ratios. Similarly, the Angoff-Feldt and Feldt-
Raju reliability coefficients are close to each other or give the same estimates. In other
words, Cronbach’s a and Stratified a, Angoff-Feldt, and Feldt-Raju coefficients can be
considered to work similarly. Also, when the standard error values are examined, it is
seen that Cronbach’s a with Stratified a and Angoff-Feldt with Feldt-Raju have similar
values. While in all sample size and item type ratio Angoff-Feldt and Feldt-Raju give
similar standard error values; Cronbach’s a and Stratified a give more similar
standard error values in large samples. Accordingly, it can be said that Angoff-Feldt
and Feldt-Raju tend to work more similarly. This also indicates that the similar study
trend of Angoff-Feldt and Feldt-Raju was not affected by sample size; however, the
similar operating tendency of a with Stratified a was affected by sample size,
indicating that this trend increased in large samples.

When Table 3 is examined, it can be seen that as the sample size increases, the
difference between the highest and the lowest value obtained from the four reliability
coefficients in all item ratios decreases. The decrease in the difference between the
reliability values depending on the sample size can be interpreted as the difference
will decrease gradually when larger samples are used. Besides, it is seen that the
difference between the standard error values decreases as the sample size increases for
the four reliability coefficients. This situation has been evaluated that differences from
true reliability values will decrease depending on the sample size increase in the 2:1
and 1:1 item type ratio.

Discussion, Conclusion and Recommendations

As expected, in this study, it is seen that there is a relationship between sample size
and reliability estimates. Similar results have been obtained with Gay (1987).
Cronbach’s a, Angoff-Feldt, and Feldt-Raju reliability coefficients tend to give high
estimates as sample size increases. Also, as the sample size increases, the standard
error decreases. This indicates that the possibility of approaching the true reliability
value increases. Lord and Novick (1968) also found that the reliability coefficient and
error variance values approach real values with the increase in the sample size.

Another conclusion of this study is that there is a relationship between the ratios
of different item types in mixed-format tests and reliability estimates. A mixed
ANOVA results showed that this effect was significant. Nunnally (1964) and Mehren
and Lehmann (1973) also found that the polytomous and dichotomous item rates affect
the reliability. Saen-AmnuAiphon, Tuksino, and Nichanong (2012) indicated that
increasing the number of items that are dichotomously scored reduced the value of
reliability Cronbach’s a. As a result of this study, Cronbach’s a and Stratified a values
increased with the increase in the number of items scored polytomously in all samples;
Angoff-Feldt and Feldt-Raju values increased or tended to increase as the number of
items scored dichotomously increased. In other words, in a mixed-format test with
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dichotomous items, a and Stratified a values have the upper limit in these four
coefficients when the number and ratio of the items scored polytomously are high; if
there are a large number of items scored dichotomously, it gives the lower limit. This
is also true for the Angoff-Feldt and Feldt-Raju coefficients.

Another conclusion reached in this study is that the changes in the observed
reliability estimates are affected by the sample size, depending on the number and
ratio of the items. A mixed ANOVA results showed that this effect was significant. The
differences between the coefficients are more evident in the 500-person samples than
in the 1000- and 2000-person samples. That is, as the sample size increases, the effect
of the item ratio on the reliability estimates seems to decrease or tend to decrease.
Charter (1999) also found that as the sample size increased, the difference between the
different reliability coefficients decreased.

In this study, it was seen that some of the reliability coefficients tend to run
similarly and their estimates are also similar to each other. In all sample sizes and item
ratios, Cronbach’s a and Stratified a run similarly. This is also true for the relationship
between Angoff-Feldt and Feldt-Raju coefficients. The conclusion that Angoff-Feldt
and Feldt-Raju coefficients tend to run in a similar way is consistent with the findings
of Warrens (2016). Warrens (2016) found that different coefficients may tend to work
similarly, and also, if the larger standard deviation is less than 30% and if the difference
between the lengths is at most 0.20, than the differences between the values is less than
0.07. Osburn (2000) and Feldt and Charter (2003) were also showed that the different
coefficient produces very similar values in a variety of situations using simulated data.

There are studies on how Cronbach’s a and Stratified a tend to give the same
results (Cronbach, Schoneman & McKie, 1965; Cronbach & Shavelson, 2004; Osburn,
2000). These studies show that the use of Stratified a is more appropriate in a mixed-
format test involving different item types. Because the coefficient a estimate reliability
is lower than as it is. Similarly, there are other studies that show that the Cronbach’s a
coefficient generally gives lower estimates than the other reliability coefficients (Feldt,
2002; Guttman, 1945; Raykov & Shrout, 2002; Sijtsma, 2009). As a result, the related
literature shows that Cronbach’s a tends to estimate lower than Stratified a.

Like the above-mentioned sources, in this study, a similar result with the literature
was observed in the sample of 500 individuals. For samples larger than 500,
Cronbach’s a and Stratified a coefficient values either give the same value or
differentiate after the three digits. It has been assessed that this may be related to
sample size. Accordingly, it is predicted that when the sample size reaches a certain
value, Cronbach’s a and Stratified a values will be fixed by giving the same value.

According to the results of this study, as the sample size increases, the difference
between the highest value and the lowest value obtained from four reliability values
in all item ratios decreases. Depending on the sample size, the gradual decrease in the
differences between the reliability values indicates that the difference will gradually
decrease when larger samples are used and that four reliability values will give similar
results after a certain sample size. This is also supported by the tendency to decrease
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in standard error values and its approach to zero. This can be interpreted as the
reliability that can be predicted more accurately with the increase in the sample size.

In the light of the findings and conclusions obtained in this study, to obtain more
reliable results, it may be conceivable to use Cronbach’s a and Stratified a, if the
number of items polytomously scored is higher. However, when the literature is
examined, it is seen that there are some studies indicating that choosing an internal
consistency estimation technique should not decide which procedure provides the
highest coefficient (Qualls, 1995). On the other hand, the coefficients Angoff-Feldt and
Feldt-Raju can be used when the number of items scored dichotomously is higher. In
smaller samples (500 individuals or less), it can be considered to increase the number
of items scored polytomously. The Cronbach’s a, Stratified a, Angoff-Feldt, and Feldt-
Raju reliability coefficients can be used in larger samples (2000 individuals and over)
since they give the same values for calculating reliability values for a mixed-format
test with a 1:1 item ratio. And also, it was seen that all coefficient values were near to
the true reliability coefficient.

When the Cronbach's alpha coefficient is low from the other reliability coefficients,
the Angoff-Feldt coefficient gives or tends to give a high value from the other
reliability coefficients. Feldt and Charter (2003) suggested that when the use of the
Cronbach’s a coefficient is not appropriate, the use of the Angoff-Feldt coefficient is a
higher and more accurate estimation. It can be understood in Feldt and Brennan (1989)
that the Angoff-Feldt coefficient would be more accurate than Cronbach’s a coefficient
in a mixed-format test, which consists of different types of items. However, when
findings evaluated with standard error values, standard error values are higher in
cases where Angoff-Feldt values higher than Cronbach’s a. However, when the true
reliability coefficient was examined, it was seen that coeffient alpha is near the true
reliability coefficient.
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Karma Testlerde I¢ Tutarlilik Kestirimlerinin Farkli Benzetim
Kosullarinda Incelenmesi

Atif:

Gurdil Ege, H., & Demir, E. (2020). Examining of internal consistency coefficients in
mixed-format tests in different simulation conditions. Eurasian Journal of
Educational Research, 87, 101-118. DOI: 10.14689/ ejer.2020.87.5

Ozet

Problem Durumu: Alanyazin incelendiginde karma testlerde gtivenirlik tizerine yapilan
az sayida arastirma oldugu gortilmiistiir. Bu arastirmalarda farkli madde tipleri farkl
oranlarda kullanilmistir. Ancak madde tipi oranlarinin ve ¢rneklem biiytikltigtiniin
birlikte gitivenirlik tizerindeki etkisini inceleyerek bu yontemlerin karsilastirildigt bir
arastirmaya rastlanmamistir. Karma testlerde kullanilacak madde tipleri ve bunlarin
sayisl, ayrica giivenirlik kestirimleri icin gerekli 6rneklem buytikltigii, nemli tartisma
ve sorun alanlar1 arasindadir. Bu baglamda; karma testlerde i¢ tutarliik anlaminda
glivenirlik hesaplamalarinda kullanilan katsayilarin, karma testlerin yapismi
belirleyen 6nemli degiskenler olarak farkli madde tipi orani ve 6rneklem biiyiikliigi
dikkate alindiginda, bu katsayilarin nasil degistigi, ideal/ daha uygun katsayilarin
hangileri oldugu bu arastirmanin problem durumunu olusturmaktadir.

Arastimanmin Amacr: Bu arastirmanin arastirmada, karma testlerde 6rneklem buiytikliigii
(500, 1000 ve 2000) ve kullanilan madde tiplerinin orami (2:1; 1:1 ve 1:2)
degisimlendiginde; a, Tabakali a, Angoff-Feldt ve Feldt-Raju gtivenirlik katsayilarimin
nasil degistiginin incelenmesi ve bu giivenirlik katsayilar: arasindaki betimsel iliskinin
ortaya konmasi amaglanmistir.

Arastirmamn Yontemi: Arastirma icin belirlenen kosullara uygun veri iretmek icin;
WinGen program kullanmistir. Arastirma kapsaminda olusturulan kosullarda madde
tipi sayisi, very tiiretmede kullanilan model, toplam madde sayisi, yanit kategori
sayisi, toplam puan alma yontemi, madde ayiricilign ve madde giicliigii sabit
tutulurken; 6rneklem biiytikltigti ve madde tipi orani icin degisimlemeler yapilmistir.
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Sabit tutulan ve tizerinde degisimleme yapilan degiskenler icin ilgili alanyazin dikkate
alimustir. Theta, her bir 6rneklem biyiiklugii i¢in; ortalamasi 0.00 ve standart
sapmalar1 1.00 olan normal dagilima uygun olacak sekilde tiretilmistir. Iki kategorili
puanlanan maddeler fki Parametreli Lojistik Model'le, cok kategorili puanlanan
maddeler Kismi Puan Modeli ile tiretilmistir. Orneklem say1s1 (500, 1000 ve 2000) ve
madde oranlar1 (2:1, 1:1 ve 1:2) olacak sekilde degisimlenmis ve ilk bes adim bu
kosullarin her biri igin tekrarlanmistir. Veri {iretiminde 25 tekrar(replikasyon)
yapilmistir. Boylelikle, 3x3=9 farkli deneysel kosul icin 9x25=225 farkl veri seti
tretilmistir. Elde edilen very setlerine ait her bir kosul ve tekrar igin a, Tabakal a,
Angoff-Feldt ve Feldt-Raju degerleri hesaplanmis ve tablolastirilmistir. Bu tablo
degerleri, ortalama ve standart hatalar dikkate almarak betimsel diizeyde
degerlendirilmis ve yorumlanmustir.

Arastirmamn Bulgulan: Tim madde oranlarinda 6rneklem biiyiikliigii arttikca tiim
givenirlik kestirim degerlerinin de artti1 belirlenmistir. Tim 6rneklemlerde iki
kategorili puanlanan madde sayisi arttikca a ve Tabakali a giivenirlik katsay1
degerleri; ¢cok kategorili puanlanan madde sayis: arttikca ise Angoff-Feldt ve Feldt-
Raju giivenirlik katsay1 degerleri azalmaktadir. a ve Tabakali a giivenirlik katsay1
degerleri tiim 6rneklem biiytikliikleri ve tiim madde oranlarinda hemen hemen ayni
degeri vermekteyken, 500 kisilik orneklemde madde oranlari degisimine gore
guvenirlik katsay1 degerleri arasindaki farkin daha belirgin oldugu goriilmistir.
Diger bir bulgu olarak, iki madde tipi iceren bir karma testte iki kategorili puanlanan
madde sayis1 ¢ok kategorili puanlanan madde sayisindan daha fazla oldugunda a ve
Tabakali a giivenirlik katsay1 degerlerinin bu dort giivenirlik katsayisi icersinde alt
sinir1, aksi durumda tist siir1 verdigi gortilmiistir.

Aragtirmamin Sonuglart ve Onerileri: Orneklem biiytikligii 500'tin tizerinde oldugunda
a ve Tabakali a giivenirlik katsay1r degerlerinin benzer sonuclar verdigi, diger
katsayilarm kismen farklilastig1 goriilmistiir. Orneklem biiytikligi 1000'in {izerinde
oldugunda ise a, Tabakali a, Angoff-Feldt ve Feldt-Raju degerleri arasindaki farkin
azaldigr goriilmiistiir.Gorece kiiciik orneklemlerde (n=500) kismi farkliliklar
goriilmekle birlikte biiylik drneklemlerde (n=1000), farkh giivenirlik katsayilarmimn
benzer degerler verdigi, crneklem biiytikliigt arttikca madde oraninin gtivenirlik
kestirimleri tizerindeki etkisinin de diistiigii ya da diisme egiliminde oldugu
sonucuna ulasilmistir. Bu arastirmada elde edilen bulgular ve sonuglar dogrultusunda
bu alanda uygulama yapacaklara daha giivenilir sonuglar elde edebilmek icin ¢ok
kategorili puanlanan madde sayisi1 daha fazlaysa o ve Tabakali a; iki kategorili
puanlanan madde sayis: fazlaysa Angoff-Feldt ve Feldt-Raju giivenirlik katsayilar
kullanmalar1  onerilebilir. ~ Kiictik  6rneklemlerde (n<500) yapilacak test
uygulamalarinda a ve Tabakali a giivenirlik katsayis1 kullanilacaksa, testin gtivenirlik
diizeyini artirmak i¢in ¢ok kategorili puanlanan maddelerin sayisi arttirlabilir. Biiytik
orneklemlerde (n=1000) ise (2:1, 1:1, 1:2) madde oranlarindan elde edilen gtivenirlik
degerleri birbirine ¢ok yakin olduklar1 i¢cin bu madde oranlarindan herhangi biri
kullaralabilir. Biiytik 6rneklemlerde (n=1000), 6zellikle 1:1 madde oranindan olusan
bir karma test icin giivenirlik degeri hesaplanmasinda ayni degerleri verdiginden a,
Tabakal1 a, Angoff-Feldt ve Feldt-Raju giivenirlik katsayilar: kullanilabilir. 500 kisiden
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biiyiik 6rneklemlerde birbirleriyle hemen hemen ayni degerleri verdikleri igin a yerine
Tabakali a; Angoff-Feldt yerine Feldt-Raju giivenirlik katsayis1 kullanilabilir.

Anahtar Sézciikler: Karma test, glivenirlik, tabakal1 a, angof-feldt, feldt-raju



Eurasian Journal of Educational Research 87 (2020) 119-136

2 Eurasian Journal of Educational Research @
www.ejer.com.tr EJER

Status of Teaching Profession from the Perspective of the Teachers

Hulya KASAPOGLU*

ARTICLE INFO ABSTRACT
Article History: Purpose: The status of the teaching profession is
Received: 3 Apr. 2019 essential because it can affect teachers ' perspective
Received in revised form: 10 Jan. 2020 on the profession, motivation levels, and professional
Accepted: 19 May. 2020 disciplines. This study aims to investigate which
DOI: 10.14689/ejer.2020.87.6 direction the status of the teaching profession has
Keywords changed from past to present, factors affecting the
teaching profession, teacher status, change in the status, and what can be done to increase

status, Perspective of teachers,

the status of the teaching profession.
teacher

Methods: A total of 54 voluntary teachers from 18
districts in Trabzon province participated in this study. In light of the conceptual framework,
a semi-structured interview form was used to collect data. Data were resolved and interpreted
by content analysis.

Findings: In this research, all teachers affirmed that the status of the teaching profession has
changed from past to present negatively. Teachers expressed the factors that affect this change
most, the policies followed by the system, the value of teachers in society, the loss of prestige
and the low income of teachers. Teachers 'opinions on what can be done to increase the status
of the teaching profession, most of all, the Ministry of National Education (MoNE) values the
teacher, teachers' working and personal rights to improve, teachers self-development
statements are prominent.

Implications for Research and Practice: The findings obtained in this study suggest that
teachers should conduct a wider range of research and take measures to improve their status
levels using different methods.

© 2020 Ani Publishing Ltd. All rights reserved

Trabzon University, TURKEY, e-mail: hulyak@trabzon.edu.tr,
ORCID: https:/ / orcid.org/0000-0002-1399-138X



mailto:hulyak@trabzon.edu.tr

120 | Hulya KASAPOGLU / Eurasian Journal of Educational Research 87 (2020) 119-136

Introduction

Profession concept which determines our social position is defined as “work based
on knowledge and skills acquired through a certain education system, which is
determined by the rules for producing useful goods, serving people and earning
money in exchange” in the Turkish language institution dictionary (TDK, 2018).

The teaching profession deserves to be defined as a profession because it is a
primary profession that plays a role in teaching cognitive, dynamic subtleties of
other professions (Turer, 2006). As teaching in Turkey requires receiving formal
vocational training, expertise, professional culture, preference and control for
starting the profession and as it contains fundamental values and ethical principles,
it is considered as a profession (Celep et al., 2004).

Although there are many changes in education, the importance of the teacher in
the education process has not changed. Teaching, social, cultural, technological
dimensions, seeking particular expertise, knowledge, and skills in the field,
requiring academic work and professional performance, are a field of professional
status (Alkan, 2000). The notion of status for teaching is defined in the document
titled “Teachers' status recommendation” published by the International Labour
Organization (ILO) and the United Nations Educational, Scientific and Cultural
Organization (UNESCO) as “includes the given position and the working
conditions, wages and other financial benefits identified for them in comparison
with other professions”. In this document, the fifth article of the central principle is
asserted as follows: "the status of teachers should be relevant to the needs of
education, considering the aims and objectives to be achieved in the field of
education; to achieve these aims and objectives, teachers should be entitled to a fair
status and the profession of teaching should get respect from the society" (Gulmez,
2010, p. 38).

The high value of social status for a profession also increases the perception of
prestige for that profession. Professional prestige, which is expressed as a
"generalized subjective respect attitude," plays an essential role in shaping the
attitudes and perceptions of individuals concerning their profession. The
profession’s high status in the social structure of the people, the importance of their
profession and the degree of meaning can be useful and can increase their
professional satisfaction and dedication to the profession (Kusluvan & Kusluvan,
2000, p.262).

As a result of the rapid increase in knowledge in the world and the changes in
lifestyle, technology and life perspectives, the teaching profession has gained a
different dimension in a social structure (Azar, 2011). In Turkey, exciting results
have been obtained in research on the status of the teaching profession. The research
conducted by the Turkish Statistical Institute in 2014 entitled “The status of working
life and professions in Turkey,” teaching profession took place in fourth place after
a medical doctor, University professor, and judge. However, in many studies, the
results are varied from the literature. In Karaman et al.’s (2013) study, teachers stated
that the status of the profession is lower than those of other professions that require
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a bachelor's degree. In a study carried out by the Turkish Education Association-
TEDMEM (2014, p. 2), teachers and administrators carried out a negative assessment
of the social status of teaching as a profession. In the research conducted by Unsal
and Bagceci (2016), they emphasized the significance of teachers concerning society
but pointed out that they could not see the value and respect they deserve. Such
negative evaluations for teachers' professional esteem also discussed in research
conducted in 2015. In this research, teachers were asked about the most disturbing
issues in their professional lives. Accordingly, one-third of the teachers expressed
the lack of professional esteem as the most disturbing issue (Education and Science
Workers' Union- Egitim-Sen, 2015). In a study conducted by Yurdakul et al. (2016),
it is stated that although three-fifths of teachers define teaching as one of the most
respected professions, more than two-thirds of teachers (65.7%) said that the social
status of teachers decreases day by day. Within the framework of the Eurydice report
(2013), one of the critical problems facing education systems is the low status of the
teaching profession.

The higher the status of teachers and their working conditions, the better the
country's development and well-being. Therefore, it is needed to give the teacher the
necessary value in social structure; to be better educated and to solve their
difficulties and problems so that they can do their jobs better (Habaci et al., 2013).

Teachers need to perceive their work as a situation that develops and strengthens
their professional identities gives them the opportunity to show leadership behavior
and includes social responsibility (Collay, 2006). Valuing teachers and providing
support for leadership roles is of great importance concerning the educational
change (Gabriel, 2005). Although they are based on different conceptual
frameworks, the common points of various scientific studies that approach the
teaching profession and teachers from various perspectives and bring them to the
research agenda are that they allow teachers to express their own experiences with
their own expressions based on reality, that is, to draw the voice of the teachers into
the focus of scientific research (Esen, 2005). Thus, it is important to examine the
status of the teaching profession from the perspective of teachers in the quest for
quality in education.

The present research aims to reveal the factors that affect the status of the
teaching profession and what can be done to increase the status of the profession
from the perspective of teachers. In this way, it is aimed to give an idea about what
can be done to increase the status and contribute to the production of more effective
and efficient education policies. Thus, the following questions were asked to the
teachers, and they were asked to answer the questions in the scope of system,
individual, society and so on.

1. The status of the teaching profession has changed from past to present in
which direction? Why? What are the factors that affect the status?

2. What can be done about increasing the status of the teaching profession?
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Method
Research Design

In this study, a qualitative research method was used to define, analyze and
provide in-depth information to interpret the behavior and beliefs of individuals or
groups (Creswell, 2002). This research was designed as a case study in the context of
qualitative research. The aim of the case studies is to reveal the experiences,
perceptions and meanings of the individuals related to a case (Yildirim & Simsek,
2016).

Research Sample

The study group was chosen based on the maximum variety sampling, one of the
purposive sampling techniques, to illustrate the different dimensions of the problem
and to provide various views (Yildirim & Simsek, 2016). Demographic distribution is
shown in Table 1.

Table 1

Demographic Characteristics of the Study Group

School Gender  Seniority Level of Branch
type Education
Primary 7F,11IM  Range f Bachelor's  Classroom Teaching: 18
School 1-5Y. 3 Degree: 15
6-10Y. 5
11-15Y. 7 Master’s
16-20Y. 2 Degree:3
20+Y. 1
Secondary 8F,10M 1-5Y. 3 Bachelor's  Informatics 1 English1
School 6-10Y. 9 Degree:14  History 1 Sciences 1
11-15Y. 4 Master’s Physical Education3  Counselling 1
16-20Y. 1 Degree: 4 Special Education 1 Turkish 1
20+Y. 1 Social Sciences 3 Religious C.1
Technology 1 Mathematics 3
High 8F,10M 1-5Y. 9 Bachelor's  History 2 Music 2
School 6-10Y. 4 Degree:10 Mathematics 2 English 1
11-15Y. 2 Turkish Philology 1 ~ Geography 1
16-20Y. 1 Master’s Chemistry 3 Informatics 1
20+Y. 2 Degree: 8 Counselling 3 Philosophy 1
Sociology 1

F=Female M= Male

Following this purpose, the study group consisted of 54 teachers from 18 districts,
including Trabzon province capital, who were voluntary, randomly selected teachers
who worked at primary school, secondary school and high school level. In the
determination of the study group, firstly, a randomly chosen school principal at a
primary school, secondary school and high school level was reached in each district,
and then a volunteer teacher from each school was reached through them. The teachers
who participated in the pilot application did not participate in the main application.
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Research Instruments and Procedures

Following the literature study, a semi-structured interview form consisting of
open-ended questions, which was based on people's experience, which examined
perceptions, ideas, feelings, and knowledge and provided answers in depth (Patton,
2015). Two questions were prepared to understand teacher status from the perspective
of teachers and pilot applications were carried out with eleven teachers. Since there
was no problem with the application results, an interview form was created with two
questions and demographic information. After that, the form was ready to be applied
by receiving a consultation from a field expert.

During the data collection process, primary schools, secondary schools, and high
schools were listed in all districts of Trabzon province, and the purpose of the survey
was discussed with the administrators of the schools selected randomly. Through
administrators, teachers were reached from every school that was voluntary to
participate in this research. After sharing information about the purpose of this
research with teachers, it is assured that the data will be reliable, that the information
will be kept confidential, and that the identities of the participants will be kept
confidential and that the names of their or their institutions will not be mentioned in
any part of this research. Face to face interviews with duration of 15-20 minutes were
conducted with teachers; interview questions that consisted of two questions and
demographical information were submitted to them. All of the participants' views
were classified by considering the district and school levels and all of the views were
recorded electronically.

Data Analysis

The data obtained as a result of the research were analyzed using the content
analysis method. With this analysis, the data were identified by deeper processing,
and the facts declared by the data were tried to be revealed (Yildirim & Simsek, 2016).
As the first step in this process, the data were encoded, and then the associated codes
were assembled, and themes were created, and then these themes were tried to be
explained (Buyukozturk et al., 2016).

The validity of qualitative research means that what is wanted to be measured is
accurately revealed through the measurement tool and that it is being examined
neutrally. In brief, it signifies the accuracy of the research results (Yildirim & Simsek,
2016). To ensure internal validity, the teachers' views on the status of the teaching
profession were coded, and codes were supported with direct quotations. The
researcher continuously tested the relevance and integrity of the findings. The notions
constituting the themes were evaluated with each other and with other themes to
ensure the coherence of the findings. Then, it was tested whether or not they created a
meaningful whole. The details of the research process were explained to ensure
external validity. The results were compared with the field literature, and the results
were interpreted, and real situations in the application were tried to be reached
(Ozdemir et al., 2015). To ensure reliability in this research, an expert in educational
administration and qualitative research has been asked to provide a critical evaluation
of the processes, from the determination of the research pattern to the analysis of the
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collected data and the writing of the results to the researcher (Streubert & Carpenter,
2011). Also, to ensure reliability, the demographic characteristics of the participants
were presented in a table to identify the individuals who created the data source of the
research. Besides, teachers who were willing to participate in this research were chosen
to ensure the reliability of validity (Yildirim & Simsek, 2016). Furthermore, in this
research, while trying to reveal the views of the participants about the status of the
teaching profession, external reliability was tried to be ensured by displaying an
objective manner as possible. To ensure the accurate classification of the themes, the
literature, and expert judgment were used in this research. The results obtained from
the expert judgment were compared with the themes and the articles under the theme
created by the researcher. The reliability of this research was calculated using the
expert and researcher evaluations with X 100 if the number of consensus and
disagreement were determined in the comparisons and the formula
(Reliability=Consensus/Consensus + disagreement), size, and range of Miles and
Huberman (1994) were considered. As a result of the expert judgment survey, the
factors affecting the status of the teaching profession were five items in the sub-
problem and four items in the sub-problem that can be done to increase the status of
the teaching profession. In the reliability study, which is explicit to this research, 85%
and 88% reliability were obtained, respectively. In cases where the alignment between
the encoding scheme was 85% and above, it was assumed that the coveted level of
reliability was obtained. In the presentation of the findings, participants '
statements were included to reinforce the themes.

original

Results

Teachers' Views on the Status of the Teaching Profession and Factors Affecting the
Status

When asked which direction the status of the teaching profession changed from
past to present, all 54 teachers stated their views as “decreased.” Teachers' views on
the factors affecting the status of the teaching profession were examined; “Factors
affecting the status of teaching profession” are classified as the MEB-system (16
themes), society (5 themes), teachers (9 themes), education faculties (2 themes), media
(1 theme) and politicians (1 theme). When we looked at the distribution of views, in
the MEB-system category, the policies-system being followed (f=34) had the highest
frequency, while in the society section, loss of reputation and social value (f=24) had
the highest second frequency. Then, the highest frequency ranking continues again
from the MEB-System category; low income (f=22), deemed worthless by the system
(f=19). Teachers' views on factors affecting teaching status are displayed in Table 2.



Hulya KASAPOGLU / Eurasian Journal of Educational Research 87 (2020) 119-136 125

Table 2
Factors Affecting the Status of the Teaching Profession
Themes F %
The Ministry of National Education (MEB)-System
1  Policies being followed 34 63
2 Low income 22 41
3 Deemed worthless by the system 19 35
4  Spoiled student profile 15 28
5  Parent profile created by the system 13 24
6  Assignment problems 10 19
7  Perception of “Inadequate teacher” 9 17
8  Perception of “Teacher for the exam” 7 13
9  Teachers decisions not being taken into account 4 7
10  Contract-paid teachers 4 7
11 Difficulties in working conditions 4 7
12 Non-branch assignments 3 6
13 Teacher complaints line 3 6
14  Teacher's isolation 3 6
15 System-based motivation loss 2 4
16  Selection of the teachers 1 2
Society
17  Loss of reputation and social value 24 44
18  Easy access to information 8 15
19 Not a preferred profession 7 13
20 Formed “simple job” perception 5 9
21  Environmental pressures 4 7
Teachers
22 Teachers cannot develop themselves 11 20
23 Do not value themselves and their profession 9 17
24 Do not do their job precisely 8 15
25  Loss of idealism 6 11
26  Spiritual dissatisfaction 4 7
27  Decrease of qualified teachers 4 7
28  Problem of adaptation to system change 2 4
29  Civil disobedience actions 2 4
30 Lack of organization of teachers 1 2
Education faculty
31 Low scores 6 11
32 Poor quality education 5 9
Media
33 Negative statements regarding the profession 9 17
Politicians
34  Contradictory discourses of politicians 11 20

Some of the teachers' views on factors affecting the status of the teaching
profession are presented in direct quotations below:

-"“The main task falls to politicians and the Ministry of Education. If they bring a new
opening to teaching as a profession whose authority has been increased, raised as status, and
valued the perspective of society will change |[...] Sanctions should be required on the
student/parent who disrespects his/her teacher or uses a manner that exceeds the limit.” (P 17)
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-“I think our teachers did not endear this profession very much to teacher candidates.
Reading from the slide, giving additional homework or lecturing sloppy lessons, I think the
quality is discarded in the background [...]The excess of teachers who cannot be assigned leads
to unpreferable of the profession |[...]"” (P 18)

-“Teachers involved are always seen as the main reason for failure. This situation causes
teachers to feel bored and discouraged. Teachers do not strive to develop themselves; they do not
read books; they do not learn foreign languages. Social activity is close to zero [...] Educators
who tired of life [...] How can such a teacher be respected? [...]” (P 20)

- “[...] As a result of the modification made in the system that can be seen ten years later,
the system is changed by saying that it did not become helpful ten months later. This rapid and
unplanned change creates the impression that the problem arises from the teachers because
teachers cannot adjust to both the information and the physical infrastructure at the same
pace.” (P 11)

Teachers' Views on What can be Done to Improve the Status of the Teaching
Profession

According to the teachers' views, “Views on what can be done to increase the
status of teaching profession” is classified in MEB-system (20 themes), teachers (4
themes), society (3 themes), educational faculties (3 themes), politicians (2 themes) and
media (1 theme) categories. When we look at the distribution of views, in MEB -System
category, the state should give importance to MEB (f=25), in the teacher's category;
teachers ' working and personal rights should be amended (f=23), teachers should
control their fields, develop themselves (f=16). These views continued as follows:
changes in the MEB-System category should be long-term and well-structured (f=15);
teachers should be straight in the face of parents and students (f=14). Teachers’ views
on increasing the teaching status are displayed in Table 3.

Table 3
Actions can be Done to Increase the Status of the Teaching Profession
Themes f %
The Ministry of National Education (MEB)-System
1  Value for the teacher 25 46
2 Improving personal rights 23 43
3 Structured amendments 15 28
4  Strengthen teaching 14 26
5  Fair assessment 12 22
6  Qualified teacher preference 10 19
7 To gain status 8 15
8  Add teachers to the decision process 7 13
9  Administrators of education 7 13
10  Supporting teacher development 6 11
11  Eliminating physical deficiencies in schools 6 11
12 Educated administrators 5 9
13 Increasing the scores of the Faculty of Education 4 7
14  Scientific decisions 4 7
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Table 3 Continue

Themes f %
The Ministry of National Education (MEB)-System

16  Re-vocational qualification 3 6
17  End of paid, contracted teaching 3 6
18  Less education faculty 2 4
19  Re-teacher high school 1 2
20  Teachers with a master's degree 1 2
Politicians

21  Should not be too involved in education 9 17
22 Positive attitude 6 11
Education Faculty

23 Qualified education 7 13
24  Application-oriented 2 4
25  Qualified instructors 1 2
Society

26  Loss of value should be prevented. 8 15
27  Easy business perception" should be ended. 1 2
28  'Teacher is an expert" approach should be noticed. 1 2
Teachers

29  Should develop himself/herself 16 30
30 He/she must respect his profession and his/herself 9 17
31  Must be an example 5 9
32 Should not be in politics 4 7
Media

33  Positive news 6 11

Some of the views of teachers about what can be done to increase the status of the
teaching profession are given in direct quotations. Some of these quotes are:

-“MEB should make the teacher feel “valuable.” If a ministry makes its employees valuable
in the eyes of society, society considers this and reviews it and accepts it [...]” (P 7)

-“[...] Teachers should partake in decision-making mechanisms, spiritual and material
satisfaction should be given, working conditions should be improved, social value perception
should be increased, and studies should be carried out for teachers' personal development.” (P 42).

-"The teacher must have a spirit that trusts himself more, that he knows the right way, that
he does not fail, that he does not oppress [...]"” (P 10).

-“In the Press-Publication, positive examples of teachers should be included. Teachers
should stop discussions on working hours and society should be aware that working hours
should be different from public officials under the responsibility of the profession [...]” (P 26)

Discussion, Conclusion and Recommendations

This study aimed to display the views of teachers working in different schools and
different branches on the status of the teaching profession, factors affecting the status
of the profession and what can be done to increase the status of the profession.

All 54 teachers in this study asserted that the status of the teaching profession had
changed negatively from past to present. Similar to the research result, in many studies
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in literature, the teaching profession is represented as a low-status profession
compared to other professions (Karaman, 2013; Unsal & Bagceci, 2016; Eurydice
Report 2013). In the study conducted by TEDMEM (2014), teachers stated that the
respectability of the profession has decreased. In the metaphor study of Yildiz & Unlu
(2014), 41 of the 93 teachers emphasized that the teaching profession has lost esteem
and has become insignificant.

In this study, when the factors affecting the status of the teaching profession are
evaluated from the perspective of teachers, the ranking of the factors affecting them
was found as; MEB-System, individual attitudes of teachers, social components,
education faculties, and media and politicians which are considered to be effective at
the same level.

In the research conducted by Karaman et al. (2013) regarding the status and esteem
of the teaching profession, similar views on these research data were obtained. In
Karaman et al.’s research, teachers stated that contrary explanations were made by
MEB about teachers, unenthusiastic teacher characters in television series, teachers
who cannot be assigned, teacher candidates who have negative attitudes, regulations
that confront teachers and students, problems, such as low salaries affect the status
and esteem of the profession negatively. The research also stated that the contradictory
statements of policymakers and superior practitioners regarding the respectability,
status, and quality of teachers caused the deterioration of social status against teachers.
Egitim-Bir-Sen (2004, p. 208) expressed 90.7% of teachers who think that MEB does not
care enough for the teacher in the research they conducted. Lankford et al. (2014)
evaluated the difficulties experienced in teachers' training as the reason for the
relatively low status of the teaching profession, factors such as students' mid-level
achievement in international examinations, lack of qualified documents and lack of
teacher competence. Similar to the results of the research, Akyuz (2001) suggest that
the economic return of the profession is vital in determining the status of the teaching
profession, Cohen (2012) refers to the low level of teacher status as government
intervention in programs, and standard methods discourage teachers' intellectual
abilities and diminish their assurance and value. In the study, the lack of knowledge
of teachers' rights and the lack of organization of teachers were among the factors
affecting the status. Helvaci and Simsek (2008) discussed the importance of the
existence of a professional organization founded by teachers as a way of protecting the
interests of the teaching profession, individual rights, and respectability in society.
Also, they suggested that occupations with strong organizations could be used to
determine the political and economic decisions of society. Also, they suggested that
occupations with strong organizations could be used to determine the political and
economic decisions of society.

Celikten, Sanal and Yeni (2005) indicate that the reputation and status of the
teaching profession in Turkish society are far behind compared to some other
professions. In the research, when the teachers' point of view to increase the status of
the teaching profession are evaluated, the fields that need to be improved most are
MEB-System, attitudes of teachers, social structure and education faculties at the same
level, politicians and media.
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As in the world, it is observed that the role and value of the state and society given
to the teacher are essential in determining the representation of teachers in Turkey
(Unal, 2005). In addition, Karamustafaoglu and Ozmen (2004) stated that in order for
teacher candidates and social value judgments to be developed positively, individuals
should be concerned about the future of the teaching profession, and the university
quotas should be shifted to more predominantly which required teaching profession
branches and the graduates of related fields should be assigned to the task. Therefore,
it can be said that Ozturk (2010) indicated that teachers' living standards should be
improved and steps should be taken to increase their social status and reputation.
Similar to the results of the research, it is possible to say that the teachers'
recommendations regarding the improvement of working conditions of Habaci et al.
(2013) are consistent with the findings of the research and that the professional job
perception of the teachers improved they put forward as a result of the researches of
Unsal and Bagceci (2016) is correct. These suggestions are that to take the views and
thoughts of the teacher in each study about education, to avoid the concept of keeping
the teacher responsible for all problems related to education, not to take the students
from outside the profession, to give up the concept of "parents are right in every issue"
and to provide essential contributions to teacher candidates in the education faculties
and teachers develop themselves continuously.

In the research on the improvement of teacher status, teachers perform their
developmental tasks and manage the field is one of the most emphasized expressions.
In the studies carried out by Abazaoglu, Yildirim and Yildizhan (2016), it is argued
that teachers should be creative, thinking, criticizing, questioning, researching, and on
the other hand, learning to learn, masterminds knowledge, and having full knowledge
of technology and using technology. In addition to these, they stated that teachers need
to be sensitive to the environment, continually improving themselves, understanding
people and society, having problem-solving skills, using an active learning
environment and contributing to the multi-faceted development of society.

In addition to the research findings, Atanur Baskan, Aydin and Madden (2006)
mentioned that a continuous evaluation of the teacher education system, questioning
the process and continual improvement should be made to train teachers equipped
with access and use of information.

In the research, it was found that teachers in the individual category should be self-
respecting, idealistic, and valuing their profession, to increase the status of the
profession. Yilman (2006) explained this situation by emphasizing the importance of
teacher candidates primarily in terms of their emotional integration with the teaching
profession and then the importance of their beliefs, attitudes, values, and thoughts in
shaping their future. In the research report prepared by TEDMEM (2014), the question
of how the social perception and status of the teaching profession is strengthened, and
similar to the results of the research, it is stated that teachers should actively participate
in decision-making processes and consider their views in educational policies. On the
other hand, in the selection process of the profession, specific criteria should be sought.
Personal and professional competencies should be considered. Besides, similar to the
research, Azar (2011, p. 38) considers pedagogic formation certificate training
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programs as a factor that reduces the status of the way of teaching by neglecting the
qualifications of the nominated teacher.

In this study, the contradictory statements of politicians, the media and managers
were expressed as a factor that reduced the status of teachers, and therefore the careful
consideration of this issue was included in the recommendations to increase the status.
Ozoglu et al. (2013) in their research, they also mentioned the impacts of many issues,
such as media, news, programs, and series, on the social status of teachers. In the
statements made by politicians and policymakers on the prestige and status of teachers
in public opinion, they expressed that they influenced the social status of teachers.

As a result of the National Teacher Strategy Workshop organized by MEB,
"Teacher Strategy Document 2017-2023" was prepared. In this document, to improve
the perception of the teaching profession and to strengthen the status of the profession,
to improve the working conditions of teachers, to take remedial measures according
to differences between institutions and regions, to develop career and the rewarding
system is included. In addition, although the “2023 Educational Vision Document” has
not been implemented, many innovative plans are mentioned, such as the adoption of
the “teacher profession law” and the provision of regulations in favour of teachers in
many fields, from the definition of the profession to the rights of the individual, and
the promotion of the development of teachers at master's degree level.

Teachers, who are also an essential factor in social development, are expected to be
successful in their fields, pedagogically adequate, idealistic and aware of the value of
their profession. Teachers' perceptions of their profession can influence their views
and behaviors in the profession (Kasapoglu, 2016). It can be said that the social
perception of the teaching profession is an essential component in the formation of
individual perceptions of teachers about their profession. Increasing the status of the
teaching profession will affect teachers' perception of themselves and their profession
and motivate teachers to develop themselves and do better. Therefore, it can be said
that to increase the quality of education, to increase the professional passion of
teachers, it is necessary to take the required steps to increase the status of the teaching
profession and to produce educational policies in this direction.

As a result of this research, it may be suggested to conduct a broader range of
research with different methods regarding the status levels of teachers. Also, decision-
makers may be advised to take measures to improve their status by evaluating the
factors affecting the status within scientific criteria. Since increasing the status of the
teaching profession may increase the motivation of teachers, it may be suggested to
investigate the factors affecting the status of the profession properly, to take
precautions in this direction and to create educational policies.
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Ozet

Problem Durumu: Meslek kavrami toplum icinde tinvan kazanmamizi saglama ve
toplumdaki 6nemine bagli olarak statiiyii belirlemenin yan sira, bireylerin psikolojik
doyumunu ve dolayisiyla yasam kalitesini etkilemektedir. Ogretmenlik meslegi,
toplumsal gelismede 6nemi olan, alaninda teknik bilgi ve beceri, 6zel uzmanlk
isteyen, akademik donanim ve mesleki etkililik gerektiren profesyonel stattide bir
meslektir. Bir meslege iliskin toplumsal statii diizeyi ne kadar yiiksekse o meslege
iliskin prestij algis1 o kadar ytiksek olabilir. Meslege iliskin prestij algisi, kisilerin
mesleklerine iliskin tutum ve davramslarinin sekillenmesinde 6nemli bir rol oynar. Bir
meslegin statii derecesinin yiiksek olusu, o meslek isgorenlerinin mesleklerine bakis
acisin1 degistirebilmekte yiikledikleri anlam o6lglistinde mesleki doyumlarmi ve
meslege bagliliklarini artirabilmektedir. Ogretmenlik mesleginin tilkenin sosyal,
kiiltiirel ve teknolojik gelismisligi ile de ilgisi oldugu diisiiniildiigiinde 6gretmenlerin
statiisii ve calisma kosullar1 ne kadar ytikseltilirse, iilkenin gelismislik diizeyinin de o
kadar yiikselecegi soylenebilir. Bu yiizden egitimde kalite arayislarinda toplumsal
yapida Ogretmene gereken degerin verilmesi, statiisiiniin yiikseltilmesi icin
ogretmenlik mesleginin statlistinii etkileyen etmenler ve statiiyi arttirmak icin
yapilabileceklerin 6gretmenlerin bakis acisiyla irdelenmesi énem tagimaktadir.

Arastirmamn Amaci: Bu arastirmada 6gretmenlik mesleginin stattistinii etkileyen
etmenleri ve meslegin statiisiinti arttirmak i¢in yapilabilecekleri 6gretmenlerin bakis
agistyla ortaya koymak hedeflenmistir. Bu sekilde 6gretmen goziiyle 6gretmenlik
mesleginin statiistinti etkileyen etmenleri ortaya koyarak, stattiyti arttirmak
konusunda yapilabileceklere iliskin fikir vermek ve daha etkili ve verimli egitim
politikalarmin tiretilmesine katk: saglamak hedeflenmektedir.

Arastirmamn Yéntemi: Arastirmada davranis ve inanglara iliskin derinlemesine bilgi
saglayan nitel arastirma yontemi kullamilmistir. Olgu bilim deseninde tasarlanan
arastirmada calisma grubu degisik goriislere yer verebilmek icin maksimum cesitlilik
orneklemesi temel alinarak segilmistir. Bu dogrultuda Trabzon ili merkez dahil 18
ilceden ilkokul, ortaokul ve lise diizeyinde gorev yapan goniillii, rastgele secilmis birer
Ogretmen olmak tizere toplam 54 6gretmen arastirmaya katilmistir. Calisma grubunun
se¢iminde oncelikle her ilgede ilkokul, ortaokul, lise diizeyinde rastgele secilen birer
okul miidiiriine, onlar aracilif1 ile her okuldan bir tane goniillii 6gretmene ulasilmstir.
Arastirmanin verileri 11 6gretmenle pilot uygulamasi gerceklestirilen, demografik
bilgileri de iceren yar1 yapilandirilmis gortisme formu ile toplanmistir. Arastirma
sonucunda elde edilen veriler igerik analizi yontemiyle analiz edilmistir. Bu stiregte ilk
adim olarak veriler kodlanmis, daha sonra birbiriyle iligkili kodlar bir araya getirilerek
temalar olusturulmus, sonra da bu temalar agiklanmaya ¢alisilmistir. Arastirmada i¢
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gecerligi saglamak icin; Ogretmenlerin 6gretmenlik mesleginin statiistine iliskin
goriisleri kodlanmis ayrica dogrudan alintilarla kodlar desteklenmistir. Bulgularin
anlamlilig1 ve butlinliigt arastirmaci tarafindan stirekli test edilmistir. Bulgularin
tutarliligini saglamak igin temalar1 olusturan kavramlarin kendi aralarinda ve diger
temalarla tutarlilign degerlendirilmis ve anlamli bir biitiin olusturup olusturmadig:
test edilmistir. Dis gegerligi saglamak icin; arastirma siirecinin detaylar1 aciklanmustir.
Alaninda uzman bir kisiden, arastirma deseninin belirlenmesinden, toplanan verilerin
analizine ve sonuglarin yazimina kadar olan siirecleri elestirel bir gozle
degerlendirmesi ve arastirmacrya doniit vermesi istenmistir. Ayrica glivenirligi
saglamak adina katilimcilara dair demografik tzellikler tablo halinde sunulmustur.
Arastirmada temalarm dogru siniflandirildigindan emin olmak igin literatiirden ve 1
uzman gortistinden yararlamlmistir. Uzman gortisinden elde edilen sonug ile
arastirmacinin olusturdugu tema ve altinda yer alan maddeler karsilastirilmistir.
Arastirmanin giivenirligi (Giivenirlik=goriis birligi/goriis birligi + goriis ayrilig)
biiyiikligiti ve aralig da dikkate alinmak kosuluyla, uzman ve arastirmact
degerlendirmeleri x100 kullanilarak hesaplanmistir. Uzman goriis incelemesi
sonucunda, dgretmenlik mesleginin stattistinii etkileyen etmenler alt probleminde 5
madde, 6gretmenlik mesleginin statiistintin arttirilmasi icin yapilabilecekler alt
probleminde ise 4 madde farkli ¢tkmis, bu arastirmaya 6zgii olarak gerceklestirilen
guvenirlik ¢calismasinda sirasiyla, %85 ve %88 oraninda bir uzlasma (gtivenirlik)
saglanmistir. Bulgularin sunumunda temalar1 giiclendirmek adina katilimcilarin
ozgilin ifadelerine de yer verilmistir.

Aragtirmamin Bulgulari: OBretmenlere 6gretmenlik mesleginin statiisiiniin gegmisten
bugiine hangi yonde degistigi soruldugunda Ogretmenlerin tamam “azald1” seklinde
goriis belirtmistir. Ogretmenlerin “6gretmenlik mesleginin statiisiinti etkileyen
etmenlere” iliskin goriisleri incelendiginde goriisler, MEB-sistem, toplum,
Ogretmenler, egitim fakiilteleri medya ve siyasiler seklinde smniflandirilmistir.
Gortislerin dagilimina bakildiginda MEB-sistem kategorisinde, izlenen politikalar-
sistem en yiiksek frekansa sahipken toplumsal alanda toplumda deger, itibar kayb: en
yiiksek ikinci frekansa sahip goriis olarak 6ne ¢tkmaktadir. Sonrasinda en yiiksek
frekans siralamasi tekrar MEB-sistem kategorisinden diisiik gelir, sistemce degersiz
goriilme, stmartilmis 6grenci profili, sistemin olusturdugu veli profili, seklinde devam
etmektedir. Ogretmenlerin “Ogretmenlik mesleginin statiistind arttirmak igin
yapilabileceklere iliskin goriisleri” incelendiginde ise goriisler, MEB-sistem,
Ogretmenler, toplum, egitim fakiilteleri, siyasiler ve medya Kkategorilerinde
smiflandirilmistir. Gortiglerin dagilimina bakildiginda MEB-sistem kategorisinde
goriisler, MEB 6gretmene deger vermelidir, 6gretmenlerin ¢alisma ve 6zliik haklari
iyilestirilmelidir seklinde iken oOgretmenler kategorisinde ogretmenler kendini
gelistirmelidir gortisii takip etmektedir. Bu goriisleri MEB-sistem kategorisinde
degisiklikler uzun stireli ve iyi yapilandirilmis olmalidir, 6gretmeler, veli ve 6grenci
karsisinda giiclti kilinmali, degerlendirme sistemi hakca olmalidir, 6gretmen
se¢iminde nitelik ve basar1 aranmalidir seklinde devam etmektedir.

Arastirma sonug ve dnerileri: Arastirmada katilimcilarin tamamu literattirdeki goriislere
benzer sekilde 6gretmenlik mesleginin statiistintin ge¢gmisten bugtine olumsuz yonde
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degistigini belirtmistir. Ogretmenlik mesleginin statiistinii etkileyen etmenler
ogretmenlerin bakis acistyla degerlendirildiginde, etkileyen unsurlarin siralamasi
MEB-sistem, dgretmenlerin bireysel tutumlari, toplumsal unsurlar, egitim fakiilteleri
ve aym diizeyde etkili olarak degerlendirilen medya ve siyasiler seklinde
bulunmustur. Goriislerin dagilimina bakildiginda izlenen politikalar-sistem en
yiiksek, toplumda deger, itibar kayb1 ikinci en ytiiksek frekansa sahip goriis olarak one
¢ikmaktadir. Diistik gelir, sistemce degersiz goriilme, simartilmis 6grenci profili,
sistemin olusturdugu veli profili, 6gretmenlerin atanma problemleri, 6gretmenler
kategorisinde ogretmenlerin kendini gelistirememesi, siyasiler kategorisinde
siyasilerin olumsuz sdylemleri goriislerinde 6nemli bir yogunluk oldugu stylenebilir.
Arastirmada, ogretmenlik mesleginin statiistinii arttirmak igin yapilabilecekler
ogretmenlerin bakis acisiyla degerlendirildiginde, en cok diizeltilmesi gereken alanlar,
MEB-sistem, Ogretmenlerin tutumlari, aym diizeyde toplumsal yapr ve egitim
fakiilteleri, siyasiler ve medya seklinde siralanmistir. Goriislerin  dagilimina
bakildiginda MEB-sistem kategorisinde, MEB ogretmene deger vermelidir,
Ogretmenlerin calisma ve 6zliikk haklar iyilestirilmelidir seklinde iken 6gretmenler
kategorisinde 6gretmenler kendini gelistirmelidir en yiiksek frekansa sahip goriisler
olarak one cikmaktadir. Uzun stireli ve yapilandirilmis degisiklikler yapmalk,
ogretmenleri veli ve 6grenciye kars: giiclendirmek, adil 8diillendirme, degerlendirme
sistemi kurmak gortisleri de ytiiksek frekansa sahip gortisler olarak 6ne ¢tkmaktadir.
Ogretmenlerin mesleklerine iliskin bireysel algilarmin olusmasinda gretmenlik
meslegine iliskin toplumsal algi onem tasir. Ogretmenlik mesleginin statiistiniin
arttirilmasi, 6gretmenlerin kendilerine ve mesleklerine iliskin algisimi etkileyecek,
Ogretmenleri kendini gelistirme ve isini daha iyi yapma konusunda motive
edebilecektir. Bu nedenle, egitimde kaliteyi arttirma ile ilgili yapilan diizenlemelerde
oncelikle 6gretmenlerin mesleki tutkusunu arttirmak i¢in 6gretmenlik mesleginin
stattisiinii arttirmak adina gerekli adimlarin atilmast ve bu yonde egitim
politikalarimin iretilmesi gerektigi soylenebilir. Arastirma sonucunda 6gretmenlerin
statii diizeylerine iligskin farkli yontemlerle, daha genis capli arastirmalar yapilmasi ve
karar vericilerin statiiyii etkileyen etkenleri bilimsel 6l¢iitler icinde degerlendirerek
statliyti arttiric1 onlemler almalari 6nerilebilir.

Anahtar Sozciikler: C)gretmenlik meslegi, 6gretmen statiisty, statii, 5gretmenlerin bakis
agis1, 6gretmen
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Introduction

In the field of optimization, the performance of the developed methods is tested by
solving classical and best-known problems. The Traveling Salesman Problem (TSP),
one of the most studied optimization problems in the world, is an important classical
optimization problem that is traditionally difficult to solve, although it seems to be a
very simple problem (Jati, 2011, p. 393). In general, the main purpose of the problem
is to find the shortest route for the salesman to visit a number of cities only once and
return to the city where he lives. From a theoretical point of view, TSP is the problem
of finding the shortest Hamilton cycle or round in an undirected finite network
without multiple edges and cycles (Potvin, 1996, p. 339). This network is called G=(N,
E) where the shortest Hamilton cycle is searched. In this network, N refers to a set of
cities, and E refers to a set of paths that have a certain length that concatenates these
cities (nodes) (Mica, 2015, p. 161). It consists of a network connection to each other of
all nodes within the network. The aim is to find the shortest path to be followed while
moving all the nodes back to the starting point.

After mathematical modeling by Dantzig et al. (1954), TSP has been an inspiration
for modeling a number of integrated optimization problems such as order picking
(Ratliff & Rosenthal, 1983), crew scheduling (Hoffman & Padberg, 1993), the assembly
of printed circuit boards (Burke et al., 1999), path planning (Yu et al., 2002), and vehicle
routing (Kim et al., 2010; Mazzeo & Irene, 2004) problems (Sahin & Karagiil, 2019, p.
106). The time required for the most efficient algorithm to solve the TSP is an
exponential function of the number of nodes in the problem. Therefore, it is one of the
problems of NP-Hard class (Best & Simon, 2000, p.42). While small size problems can
be solved easily with the help of analytical models, it is very difficult to solve large-
scale problems within an acceptable period of time. With the Concorde software using
the Lin-Kernighan-Helsgaun algorithm, it took 22 years to find the optimal results for
Germany's 15.112 cities (Joines et al., 2017, p. 214).

In cases where the problem size is large, metaheuristic methods such as tabu search
(Fiechter, 1994; Gendreau et al. 1998), genetic algorithm (Aytekin & Kalayci, 2010;
Chowdhury etal. 2013; Freisleben & Merz, 1996; Zhao et al. 2009), simulated annealing
(Malek et al. 1989; Wang et al., 2013), ant colony optimization algorithm (Alaykiran &
Engin, 2005; Dikmen et al. 2014; Montgomery & Randall, 2003; Mavrovouniotis &
Yang, 2013; Stiizle & Hoss, 1997), particle swarm optimization (Dorigo & Gambardella,
1997; Wang et al., 2003), harmony search (Karagiil et al. 2016), fluid genetic algorithm
(Sahin & Karagiil, 2019), and kangaroo algorithm (Erdem & Keskinturk, 2010) are used
as a solution method to solve the problem in acceptable times.

Optimization studies can also be used for the analysis of human abilities in the
context of problem-solving. In addition, decision making, engine control, and
detection can also be modeled as optimization tasks. It can be said that using
optimization tasks can be an effective way of examining human cognition in general
and problem-solving in particular. Insight problems can be seen as a special kind of
non-routine problem in which the problem solver is not familiar with the solution
procedure. Verbal, mathematical, and spatial types of insight problems are included
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in the literature (Dow & Mayer, 2004, p.389). Another feature of the TSP is that it is a
problem used for analyzing problem-solving performances of human subjects. From
this point of view, it is obvious that the TSP can be used as a problem of spatial insight.
Despite the computational complexity of TSP, previous studies show that human
solvers produce near-optimal solutions for this problem within acceptable times (Dry
& Fontaine, 2014, p. 84).

Macgregor and Ormerod (1996) found that human solvers found solutions better
than other heuristics, and closer to the optimal for traveling salesman problems
consisting of 10 and 20 cities. After this pioneering study, a lot of studies have been
carried out in this field. Ormerod and Chronicle (1999) presented strong evidence that
human TSP solution performance is based on global perceptual processing of the
problem array. Best and Simon (2000) collected data by tracking the mouse and
individual movements to analyze human performance in the solution of the TSP. The
simulation and the data obtained suggest a solution method that includes a fast-global
approximation followed by a local exact solution. Graham et al. (2000) compared the
TSP solution performance of human subjects with heuristics methods and the solution
performance of a new algorithm. The performance of the proposed new algorithm
produced very similar results to the solution performance of the subjects.

Cutini et al. (2005) presented a computational model including the bottom-up and
top-down effects, symbolizing human performance observed during the execution of
a variant of the TSP task. Macgregor et al. (2006) compared the convex hull, the nearest
neighbor and crossing avoidance heuristics and human performance in terms of path
length, the overlap between solutions, and the number of crossings in solving open
versions of the TSP. It is the convex hull method which shows the most similarity with
the human solutions among the heuristic methods. Kong and Schunn (2007)
investigated the relative role of global and local computing in solving the TSP. Within
the scope of the study, an experiment was performed to measure the importance of
global knowledge and possible constraints of global information processing in search.
Haxhimusa et al. (2011) conducted two psychophysical experiments in which subjects
solved TSP problems on the real and simulated ground, as well as a 3D volume. The
results showed that the performance of the subjects and the performance on the
computer screen were quite similar. Liew (2012) likened to social insect behavior and
suggested convex layers to TSP based on the claim that the knowledge of uneducated
people could help the TSP. In order to prove this idea, tour improvement algorithms
were used in convex layers to find the most suitable tour for the 13-cites problem.

Blaser and Wilber (2012) compared the performance of the figural version of the
TSP with navigation version of the same task. It was determined that there was no
general difference in performance between figural and navigational task modes, as the
number of nodes increased and performance decreased, while the NN strategy
developed the most appropriate way. Dry et al. (2012) analyzed the spatial distribution
factor of the human performance stimuli related to the TSP and the Minimum
Spanning Tree Problem. The results of this study showed that the participants
produced better quality solutions when the stimuli were highly clustered and highly
regular. Dry and Fontaine (2014) presented participants with four different sets of TSP
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stimulants with relative solution challenges and asked them to indicate which of the
four stimuli they would prefer to solve. The results showed that easy-to-dissolve
stimuli were chosen at a higher frequency than those that were difficult-to-solve.
Kyritsis et al. (2018) developed the cost-functionality within the nearest neighbor
algorithm for heuristic scanning based on human processing. The results obtained
show that the relation between the node to node and the distance from node-to-center
can be used to closely model the average human performance in a series of ETSP
(Euclidean TSP) graphs.

When the studies conducted to date are examined, it is seen that the subjects are
more interested in their mental characteristics and problem-solving abilities, and the
effect of characteristics such as education level, age and gender on problem solving
performance is not investigated. The problem addressed in the study is also used for
the analysis of the mental performance of students. Three randomly generated TSP
datasets with 15, 25 and 35 nodes were used to evaluate students' problem-solving
performances at different educational level and gender situations and the results were
statistically analyzed. The aim of the research was to find answers to the following
questions:

1. Does gender have an impact on problem-solving skills?
2. Does the level of education have an impact on problem-solving skills?

3. Are human solutions as effective as other heuristics?

Method
Research Design

In this study, statistical comparisons were made with the data belonging to human
solutions of TSP problems with 15, 25 and 35 nodes, respectively. The problems were
solved by secondary school (SS), high school (HS), and undergraduate (UG) students.
The categorical comparisons of solutions, male-female, and educational level were
examined with the help of nonparametric statistical methods. The Mann-Whitney U
test was used to determine whether the difference between genders was significant. In
addition, for the three levels of education, the Kruskal-Wallis Test was applied to
determine whether the difference between the education levels was significant.

Research Sample

For the solution of the data sets used, a tool which shows the position of the nodes
on the paper for three problems was preferred. The graphical views of the problems
are shown in Figure 1. A total of 320 volunteer students who did not have any prior
knowledge of the TSP gave valid answers to the problems. The distribution of genders
was 164 males and 156 females and, details are shown in Table 1. In the studies
conducted to date, data obtained from 81 subjects were used (Macgregor & Ormerod,
1996; Vickers et al. 2003 etc.).
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() 15-nodes problem (b) 25-nodes problem (c)35-nodes problem

Figure 1: Graphical Representation of Problems

Table 1.

Distribution of Students by Gender and Education Level

Gender SS HS UG Total
Female (F) 58 77 21 156
Male (M) 64 58 42 164
Total 122 135 63

Research Instruments and Procedures

Three different TSP data sets were used in the study. The details of the problems
used in the study are shown in Table 2 and Figure 1, respectively. The problems were
designed as a network to enable students to respond to problem sets. Descriptive
statistics related to the answers are shown in Table 3.

Table 2.

Characteristics of Problems

Problem Number of nodes Optimal solution
PIN15 15 340
PIN25 25 411

PIN35 35 462
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Table 3.
Descriptive Statistics of the Solutions
Item Pr.-Lev.-Gen. Vars n mean sd median trimmed mad min max range skew kurtosis se
1 PINI5S-HS-FM 1 77 37452 69.57 35000 35871 1334 34000 780.00 44000 378 1625 7.93
2 PIN15-HS-M 1 58 39445 8479 36300 37835 3410 340.00 780.00 440.00 325 1190 1113
3 PIN15-SS-FM 1 58 379.03 6508 36150 366.81 31.88 340.00 780.00 440.00 427 2252 855
4 PIN15-SS-M 1 64 37469 79.79 34950 356.71 13.34 340.00 780.00 44000 418 17.99 997
5 PIN15-UG-FM 1 21 38914 99.38 34800 366.29 11.86 340.00 780.00 44000 290 848 2169
6 PIN15-UG-M 1 42 36326 69.05 34650 349.32 964 340.00 780.00 440.00 525 2864 10.65
7 PIN25-HS-FM 1 77 466.82 90.07 458.00 45357 4448 412.00 117000 758.00 622 4539 10.26
8 PIN25-HS-M 1 58 479.03 11258 45450 457.27 4151 411.00 117000 759.00 444 2283 1478
9 PIN25-SS-FM 1 58 66559 329.22 477.00 639.33 80.06 411.00 117000 759.00 086 -125 4323
10 PIN25-SS-M 1 64 70517 34029 47750 684.23 69.68 416.00 117000 75400 062 -161 4254
11 PIN25-UG-FM 1 21 436.14 2254 43400 43347 2372 41100 48300 77.00 084 -053 492
12 PIN15-UG-M 1 39 44028 2290 436.00 43827 2520 41200 50300 91.00 075 -012 367
13 PIN35-HS-FM 1 77 55352 177.74 51200 521.57 34.10 462.00 1949.00 1487.00 640 46.54 20.26
14 PIN35-HS-M 1 58 566.93 198.85 522.00 532.10 4893 462.00 1949.00 1487.00 586 37.37 26.11
15 PIN35-SS-FM 1 58 66743 441.71 509.50 553.96 3855 472.00 1949.00 1477.00 248 435 58.00
16 PIN35-SS-M 1 64 67288 452.76 504.00 54817 2520 475.00 1949.00 147400 240 392 56.59
17 PIN35-UG-FM 1 20 50220 37.85 491.00 49550 17.05 462.00 611.00 14900 156 154 846
18 PIN35-UG-M 1 40 502.28 3837 487.00 494.81 1853 466.00 630.00 16400 167 214 607
19 PIN15-HS-FM 2 77 1523 326 1600 1576 148 000 1800 1800 -392 1572 037
20 PIN15-HS-M 2 58 1614 136 1600 1625 148 11.00 1800 700 -128 283 018
21 PIN15-SS-FM 2 58 1217 177 1200 1233 000 000 1400 1400 -553 3580 023
22 PIN15-SS-M 2 64 1258 077 1200 1248 000 1200 14.00 200 086 -082 010
23 PINI5-UG-FM 2 21 1881 445 2000 1953 148 000 2300 2300 -354 1232 097
24 PIN15-UG-M 2 42 2102 441 2000 2115 297 000 2900 2900 -218 991 068
25 PIN25-HS-FM 2 77 1523 326 1600 1576 148 000 1800 1800 -392 1572 037
26 PIN25-HS-M 2 58 1614 136 1600 1625 148 11.00 1800 700 -128 283 018
27 PIN25-SS-FM 2 58 1217 177 1200 1233 000 000 1400 1400 -553 3580 023
28 PIN25-SS-M 2 64 1258 077 1200 1248 000 1200 14.00 200 086 -082 010
29 PIN25-UG-FM 2 21 1881 445 2000 1953 148 000 2300 2300 -354 1232 097
30 PIN25-UG-M 2 39 2082 448 2000 2097 297 000 2900 2900 -216 962 072
31 PIN35-HS-FM 2 77 1523 326 1600 1576 148 000 1800 1800 -392 1572 037
32 PIN35-HS-M 2 58 1614 136 1600 1625 148 11.00 18.00 700 -128 283 018
33 PIN35-SS-FM 2 58 1217 177 1200 1233 000 000 1400 1400 -553 3580 0.23
34 PIN35-SS-M 2 64 1258 077 1200 1248 000 1200 14.00 200 086 -082 0.10
35 PIN35-UG-FM 2 20 1975 112 2000 1956 148 1800 23.00 500 133 177 025
36 PIN35-UG-M 2 40 2095 450 2000 2106 297 000 2900 2900 -212 940 071
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Because, as can be seen from the Figure 2, the distributions of the solution times
are skewed to the right. This creates a problem of not being suitable for normal
distribution. Therefore, it will not be possible to test the results with parametric
hypothesis tests. For this reason, nonparametric hypothesis tests were used for testing
hypotheses. In non-parametric hypothesis tests, the mass parameters to be tested do
not have to conform to a distribution but are assumed to be distributed continuously.
In addition, these methods allow easy calculation and fast results. In the statistical
analyzes, R-Project program was performed with “psych” package. Histogram graphs
were generated using the “ggplot2” package.

- 3 hll s !

Figure 2: Solutions of Students (by Gender)
Results
Differences between Genders

The first analysis was performed on the basis of genders. The data do not conform
to the normal distribution. For this reason, the non-parametric Mann-Whitney-
Wilcoxon Test was used for the analysis. The hypothesis and the alternative hypothesis
are as follows;

Hy:The dif ference between the genders is not important.
H,:The dif ference between the genders is important

The results of the test are shown in Table 4. The level of education was not taken
into account when analyzing by gender for this test. According to the analysis without
considering the level of education, it is seen that gender has no effect on the quality of
the solution.

Table 4.
Test Statistics by Gender

Problem W.stat p-Value Results
P1IN15 12581 0.79855 Ho cannot be rejected.
PIN25 13145.5 0.47128 Ho cannot be rejected.

P1IN35 12404.5 0.85408 Ho cannot be rejected.
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Comparison of Genders on the Basis of Education Level

For each education level, the average of the gender-based solution was compared
separately. For these comparisons, the training groups were tested with the Mann-
Whitney U Test. The following hypothesis was used to test whether there is a gender
difference for each level of education.

Hy: The dif ference between the genders for each level of education is not
significant.

H,:The dif ference between the genders for each level of education is significant.

Table 5.

Test Statistics Based on Educational Level

Level Problem W.stat p-Value Results
PIN15 1614 0.21473 Ho cannot be rejected.
gs;zz;lary PIN25 2028 0.37131 Ho cannot be rejected.
PIN35 1859 0.98977 Ho cannot be rejected.
PIN15 2724 0.02891 Hp can be rejected.
High School PIN25 2268.5 0.87635 Ho cannot be rejected.
PIN35 2494.5 0.24588 Ho cannot be rejected.
PIN15 389 0.44672 Ho cannot be rejected.
Undergraduate PIN25 465.5 0.3891 Ho cannot be rejected.
P1IN35 386 0.83224 Hp cannot be rejected.

When the results in Table 5 are analyzed, it is seen that gender had no effect on the
solution for middle school and undergraduate students. On the other hand, it can be
mentioned that there was an effect of gender at the high school level for only 15 node
TSP. The details of the solutions’ statistical analysis results for each level of education
are presented in Table 6. For instance, as a result of the solutions made with the PIN15
data set, the average solution of males was 374.7 and the average of the women was
379.
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Table 6.
Detail of the Statistics for Each Educational Level
e & g 5 E T £ 3 & 2 2
- PINIS(M) 64 3747 7979 3495 35671 133 340 780 440 418 17.99 997
£ PINI5 (F) 58 3790 6508 3615 36681 319 340 780 440 427 2252 855
T PIN25(M) 64 7052 3403 4775 68423 697 416 1170 754 062 -1.61 425
S PIN25 (F) 58 665.6 3292 477 639.33 801 411 1170 759 086 -125 432
§ PIN35 (M) 64 6729 4528 504 54817 252 475 1949 1474 24 392 566
@ PINS35 (F) 58 6674 4417 5095 55396 38.6 472 1949 1477 248 435 58
PIN15(M) 58 3945 8479 363 37835 341 340 780 440 325 119 111
5 PINI5(FM) 77 3745 6957 350 35871 133 340 780 440 378 1625 7.93
§ PIN25 (M) 58 479.0 1126 4545 45727 415 411 1170 759 444 2283 148
g, PIN25(FM) 77 4668 90.07 458 45357 445 412 1170 758 622 4539 103
T PIN35(M) 58 5669 1989 522 5321 489 462 1949 1487 5.86 37.37 261
PIN35 (FM) 77 5535 177.7 512 52157 341 462 1949 1487 64 4654 203
PINI5 (M) 42 3633 69.05 3465 34932 9.64 340 780 440 525 2864 107
‘% PIN15(FM) 21 3891 9938 348 36629 119 340 780 440 29 848 217
T PIN25(M) 39 4403 229 436 43827 252 412 503 91 075 012 3.67
% PIN25 (FM) 21 4361 2254 434 43347 237 411 48 77 084 -053 492
E PIN35 (M) 40 5023 3837 487 49481 185 466 630 164 167 214 607
PIN35(FM) 20 5022 37.85 491 4955 171 462 611 149 156 154 846

Another analysis of the solutions obtained relates to the amount of deviation from
the optimal solution values. Table 7 shows the deviation values for all problems. The
deviation amounts were divided into 4 groups. For example, when the solutions of the
secondary school students were examined for the first data set, it was found that 54.1%
of the answers deviated from 0% to 5% of the optimal solution. The deviation values
in the table are summarized in Figure 4. As can be seen from the table and figure,
undergraduate students found the solution with the smallest deviation from the

optimal.

Table 7.

Deviation of the Solutions from the Optimal Solution

Problem Education level 0%-5% 5%-10% 10%-15% >15%
P1N15 Secondary School (SS) 54.10% 16.40% 9.00% 20.50%
P1N15 High School (HS) 54.80% 14.80% 3.70% 26.70%
PIN15 Undergraduate (UG) 71.40% 6.30% 7.90% 14.30%
PIN25 Secondary School 20.50% 10.70% 16.40% 52.50%
PIN25 High School 31.10% 14.10% 23.70% 31.10%
PIN25 Undergraduate 46.70% 25.00% 21.70% 6.70%
P1IN35 Secondary School 18.00% 36.90% 14.80% 30.30%
P1N35 High School 15.60% 28.10% 18.50% 37.80%
PIN35 Undergraduate 46.70% 28.30% 8.30% 16.70%
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Figure 3: Comparing the Solutions According to the Level of Education and Gender
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Figure 4: Solutions of Students (by Gender)

Analysis of the Difference between Education Groups

In this section, the effect of education level on the quality of solutions was
analyzed. The hypothesis that the level of education has no effect on the quality of the
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solution has been tested with the Kruskal-Wallis test. Kruskal-Wallis test was used for
non-parametric statistical methods to control the significance of the difference between
the education groups. Accordingly, it was concluded that the difference between
education levels was significant. The test statistics are shown in Table 8.

Table 8.
Test Results
Problem Chisq Df p.value Result
PIN15 9.12 2 0.01 Ho can be rejected.
PIN25 45.14 2 0.00 Ho can be rejected.
PIN35 23.36 2 0.00 Ho can be rejected.

The significance level of the difference between education levels is shown in Table
9. As can be seen from Table 9, it was determined that there was no difference between
the solutions of secondary and high school students in terms of education level for all
problems, and the difference between the educational level of the undergraduate and
the other education levels was significant.

Table 9.
Significance Level of the Difference between Levels of Education
Problem Level High School Secondary School
Secondary School 0.7616 -
PIN15
Undergraduate 0.0116 0.0646
Secondary School 0.0000 -
P1IN25
Undergraduate 0.0095 0.0000
Secondary School 0.6049 -
PIN35
Undergraduate 0.0000 0.0005

The Comparison of Human Performance with Different Heuristics

In this section, the human solutions obtained are compared with the solutions
obtained with the heuristic methods in the literature. For the comparison, the Convex
Hall Insertion (CHI), the Nearest Neighbor (NN) and the Space-Filling Curve (SFC)
methods were used. For the nearest Neighbor heuristic, two different approaches were
used, where the beginning node was the first node (NN-1) and any node (NN-any).
Logistics Engineering Matlab Toolbox (Kay, 2014) is used for these methods. Solutions
obtained by heuristic methods and human solutions according to educational level are
shown in Table 10.
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Table 10.
Comparison of Human Solutions with Heuristic Algorithms
Heuristic Methods Average Solution Values
Dsaett“ Optimal CHI NN-1 NN-Any SFC SS HS UG
PIN15 340 3420 3781 3477 3669 377 383 378

PIN25 411 5199 4705 4442  484.6 684 472 439
PIN35 462 501.2 6181 5326  528.0 669 560 502

The deviations of the solution values from the optimal solution are shown in Table
11 and Figure 5. When the average deviation values were examined, it was seen that
the deviation of the solutions provided by undergraduate students was lower than
other students and heuristic methods. The highest deviation occurred in middle school
students' solutions.

Table 11.
Deviation of the Solutions
Data
Set CHI NN-1 NN-Any SFC SS HS uG
P1N15 0.60 1120 226 7.93 10.88 12.65 11.18
PIN25 26.50 14.47  8.07 17.90 66.42 14,84 6.81
PIN35 8.48 3379 1529 14.29 4481 21.21 8.66
Avarage  11.86 1982 854 13.37 40.70 16.23 8.88
70
60
50
40
30
20
10 M
0
CHI NN-1 NN-Any SFC ss HS UG
=@==P1N15 PIN25 e PIN35

Figure 5: Deviation of the Solutions
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Discussion, Conclusion and Recommendations

The analysis of human performance in the solution of optimization problems is a
subject of intense interest from academics who have been working in the field of
psychology over the past twenty-five years. The assessments prove that human
subjects can produce good solutions even if they did not receive any training on the
problem previously addressed, as in this study. However, the increase in the problem
size leads to a decrease in the solution performance. At this point, although the
solution performance decreases, the ability to produce good solutions to such a
problem which is a very alternative solution in a short time shows that human beings
have sufficient mental infrastructure for solving complex problems. From this point of
view, the use of insight problems to explore human abilities and conduct research on
cognitive processes will become more common.

The main purpose of this study was to analyze human performance in the solution
of TSP problems. In previous studies (Mcgregor & Ormerod, 1996; Vickers et al., 2003
etc.), a small number of subjects were generally chosen among university students and
did not evaluate whether different educational levels and gender had any effect on the
solution. In this study, the effect of education level and gender was examined using
the data of 320 subjects. From this point of view, analysis and comparisons were made
for 4 different situations. First, it was evaluated whether the gender had an impact on
the quality of the solution, regardless of the level of education. As a result of the non-
parametric Mann-Whitney-Wilcoxon test which is applied because human solutions
did not show a normal distribution , it has been determined that gender has no effect
on solution performance (see Table 4). The second analysis was made to determine
whether gender had an impact when considering the education levels. As a result of
the analysis, it was determined that gender had an effect only among high school
students for PIN15 data set and no such effect for others (See Table 5). The third
comparison was made between educational levels. While there was no significant
difference between the solutions of middle and high school students, the solutions of
university students varied. It was concluded that the level of education affected the
quality of the solution. The latest comparison was made between the solutions of
heuristic methods in the literature and human solutions. The Convex Hull Insertion,
the Nearest Neighbor (NN-1 and NN-Any) and the Space-Filling Curve methods were
coded using Matlog Tool Box. The nearest neighbor was used in two different ways.
The first version used was the NN-1 method, which started with the first node. The
second version was the NN-Any method, which started from different nodes and
provided the best solution as the final solution. When the average deviation from the
optimal solution was examined, it was determined that university students produced
very good solutions. These results also confirm the results of previous studies (Best &
Simon, 2000; Haximusa et al. 2011; Macgregor & Ormerod, 1996; Ormerod &
Chronicle, 1999; efc.). It is seen that human subjects are quite good at solving the
traveling salesman problem. The ability of human subjects to solve the networked GSP
is not affected by gender, but by education level. As the number of nodes increases,
the impact of education on solution performance becomes more pronounced.
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The present study was the first study conducted in Turkey in the relevant field. On
the other hand, more subjects were studied compared to the previous studies. In future
studies, it is considered that different insight problems can be applied to people for
different gender and education level, and moreover, different school types can be
included in the study. Developing healthy policies for the education system of the
country can be ensured through the expansion of educational research. It is considered
that these and similar studies can provide data that can guide education.

References

Alaykiran, K., & Engin, O. (2005). Ant colony metaheuristic and an application on
traveling salesman problem. Journal of the Faculty of Engineering and
Architecture of Gazi University, 20(1), 69-76.
https:/ /dergipark.org.tr/en/pub/gazimmfd/issue/6663 /88878

Best, B. J., & Simon, H. A. (2000, March). Simulating human performance on the
traveling salesman problem. In Proceedings of the Third International Conference
on Cognitive Modeling (pp. 42-49).

Blaser, R. E., & Wilber, J. (2013). A comparison of human performance in figural and
navigational versions of the traveling salesman problem. Psychological
Research, 77(6), 761-772. https:/ / doi.org/10.1007 /s00426-012-0470-8

Burke, E. K., Cowling, P. L., & Keuthen, R. (1999). New models and heuristics for
component placement in printed circuit board assembly. In Proceedings 1999
International Conference on Information Intelligence and Systems (Cat. No.
PR00446) (pp. 133-140). IEEE.

Chowdhury, S., Tong, W., Messac, A., & Zhang, ]. (2013). A mixed-discrete particle
swarm optimization algorithm with explicit diversity-
preservation. Structural and Multidisciplinary Optimization, 47(3), 367-388.
https:/ /doi.org/10.1007 /s00158-012-0851-z

Cutini, S., Di Ferdinando, A., Basso, D., Bisiacchi, P. S., & Zorzi, M. (2005, July). A
computational model of planning in the Traveling Salesman Problem.
In Proceedings of the twenty-seventh annual conference of the cognitive science
society. Erlbaum, Mahwah.

Dantzig, G.B., Fulkerson, D.R. & Johnson, S.M. (1954). Solution of a large-scale
traveling salesman problem. Operations Research, 2(4), 393-410.
https://doi.org/10.1287/opre.2.4.393

Dikmen, H., Dikmen, H., Elbir, A., Eksi, Z., & Celik, F. (2014). Optimization and
Comparison of Travelling Salesman Problem Using Ant Colony and Genetic
Algorithms. Suleyman Demirel University Journal of Natural and Applied
Science,  18(1), 8-13.  https://dergipark.org.tr/tr/download/article-
file /193799


https://doi.org/10.1287/opre.2.4.393
https://dergipark.org.tr/tr/download/article-file/193799
https://dergipark.org.tr/tr/download/article-file/193799

Kenan KARAGUL - Yusuf SAHIN - Necdet GUNER - Aykut ORAL 151
Eurasian Journal of Educational Research 87 (2020) 137-156

Dorigo, M., & Gambardella, L. M. (1997). Ant colony system: a cooperative learning
approach to the traveling salesman problem. IEEE Transactions on evolutionary
computation, 1(1), 53-66. https:/ /doi.org/10.1109/4235.585892

Dow, G. T., & Mayer, R. E. (2004). Teaching students to solve insight problems:
Evidence for domain specificity in creativity training. Creativity Research
Journal, 16(4), 389-398. https:/ /doi.org/10.1080/10400410409534550

Dry, M. ]., & Fontaine, E. L. (2014). Fast and Efficient Discrimination of Traveling
Salesperson Problem Stimulus Difficulty. The Journal of Problem Solving, 7(1),
84-93. https:/ /doi.org/10.7771/1932-6246.1160

Dry, M., Preiss, K., & Wagemans, J. (2012). Clustering, randomness, and regularity:
Spatial distributions and human performance on the traveling salesperson
problem and minimum spanning tree problem. The Journal of Problem
Solving, 4(1), 1-17. https:/ /doi.org/10.7771/1932-6246.1117

Erdem, Y., & Keskinttirk, T. (2011). Kanguru Algoritmas: Ve Gezgin Satic1 Problemine
Uygulanmast. Istanbul Ticaret Universitesi Fen Bilimleri Dergisi, 10(19), 51-63.
http:/ /acikerisim.ticaret.edu.tr/xmlui/bitstream/handle /11467 /608 /M004
34.pdf?sequence=1&isAllowed=y

Freisleben, B., & Merz, P. (1996, May). A genetic local search algorithm for solving
symmetric and asymmetric traveling salesman problems. In Proceedings of
IEEE international conference on evolutionary computation (pp. 616-621). IEEE.

Graham, S. M., Joshi, A., & Pizlo, Z. (2000). The traveling salesman problem: A
hierarchical model. Memory & cognition, 28(7), 1191-1204.
https:/ /doi.org/10.3758 /BF03211820

Haxhimusa, Y., Carpenter, E., Catrambone, J., Foldes, D., Stefanov, E., Arns, L., &
Pizlo, Z. (2011). 2D and 3D traveling salesman problem. The Journal of Problem
Solving, 3(2), 167-193. https:/ /doi.org/10.7771/1932-6246.1096

Hoffman, K. L., & Padberg, M. (1993). Solving airline crew scheduling problems by
branch-and-cut. Management science, 39(6), 657-682.
https:/ /doi.org/10.1287 /mnsc.39.6.657

Jati, G. K. (2011, September). Evolutionary discrete firefly algorithm for travelling
salesman problem. In International Conference on Adaptive and Intelligent
Systems (pp. 393-403). Springer, Berlin, Heidelberg,.

Joines A., Kay, M.G., Karagul K., Tokat S. (2017). Performance analysis of Genetic
Algorithm Optimization Toolbox via Traveling Salesperson Problem. In W.
Sayers (Eds.) Contemporary Issues in Social Sciencesand Humanities (pp. 213-
221), Landon, UK, AGP Research.

Karagul, K., Aydemir, E., & Tokat, S. (2016). Using 2-Opt based evolution strategy for
travelling salesman problem. An International Journal of Optimization and
Control: Theories & Applications (IJOCTA), 6(2), 103-113.
http:/ /dx.doi.org/10.11121/ijocta.01.2016.00268


http://acikerisim.ticaret.edu.tr/xmlui/bitstream/handle/11467/608/M00434.pdf?sequence=1&isAllowed=y
http://acikerisim.ticaret.edu.tr/xmlui/bitstream/handle/11467/608/M00434.pdf?sequence=1&isAllowed=y

152 Kenan KARAGUL - Yusuf SAHIN - Necdet GUNER - Aykut ORAL
Eurasian Journal of Educational Research 87 (2020) 137-156

Kay, M. (2014). Matlog: Logistics Engineering Matlab Toolbox. Retrieved from
www.ise.ncsu.edu/kay/matlog/ Accessed 15.03.2018

Kim, B. L, Koo, J., & Park, J. (2010). The combined manpower-vehicle routing problem
for multi-staged services. Expert Systems with Applications, 37(12), 8424-8431.
https:/ /doi.org/10.1016/j.eswa.2010.05.036

Kong, X, & Schunn, C. D. (2007). Global vs. local information processing in
visual/spatial problem solving: The case of traveling salesman
problem. Cognitive Systems Research, 8(3), 192-207.
https:/ /doi.org/10.1016/j.cogsys.2007.06.002

Kyritsis, M., Gulliver, S. R., Feredoes, E., & Din, S. U. (2018). Human behaviour in the
Euclidean Travelling Salesperson Problem: Computational modelling of
heuristics and figural effects. Cognitive Systems Research, 52, 387-399.
https:/ /doi.org/10.1016/j.cogsys.2018.07.027

Liew, S. (2012). Introducing convex layers to the Traveling Salesman Problem. arXiv
preprint arXiv:1204.2348.

MacGregor, J. N., & Ormerod, T. (1996). Human performance on the traveling
salesman problem. Perception & Psychophysics, 58(4), 527-539.
https:/ /doi.org/10.3758 / BF03213088

MacGregor, J. N., Chronicle, E. P., & Ormerod, T. C. (2006). A comparison of heuristic
and human performance on open versions of the traveling salesperson
problem. The Journal of Problem Solving, 1(1), 33-43.
https:/ /doi.org/10.7771/1932-6246.1005

Malek, M., Guruswamy, M., Pandya, M., & Owens, H. (1989). Serial and parallel
simulated annealing and tabu search algorithms for the traveling salesman
problem. Annals of Operations Research, 21(1), 59-84.
https:/ /doi.org/10.1007 / BF02022093

Mavrovouniotis, M., & Yang, S. (2013). Ant colony optimization with immigrants’
schemes for the dynamic travelling salesman problem with traffic
factors. Applied Soft Computing, 13(10), 4023-4037.
https://doi.org/10.1016 /j.asoc.2013.05.022

Mazzeo, S., & Loiseau, L. (2004). An ant colony algorithm for the capacitated vehicle
routing. Electronic Notes in Discrete Mathematics, 18, 181-186.
https:/ /doi.org/10.1016/j.endm.2004.06.029

Mica, O. (2015, November). Comparison metaheuristic methods by solving travelling
salesman problem. In The international scientific conference INPROFORUM,
Ceské Budé&jovice, Czech Republic (pp. 161-165).

Montgomery, J., & Randall, M. (2003). The accumulated experience ant colony for the
traveling salesman problem. International Journal of Computational Intelligence
and Applications, 3(02), 189-198. https:/ /doi.org/10.1142/S1469026803000938



Kenan KARAGUL - Yusuf SAHIN - Necdet GUNER - Aykut ORAL 153
Eurasian Journal of Educational Research 87 (2020) 137-156

Ormerod, T. C., & Chronicle, E. P. (1999). Global perceptual processing in problem
solving: The case of the traveling salesperson. Perception &
Psychophysics, 61(6), 1227-1238. https:/ /doi.org/10.3758 / BF03207625

Potvin, J. Y. (1996). Genetic algorithms for the traveling salesman problem. Annals of
Operations Research, 63(3), 337-370. https:/ /doi.org/10.1007 /BF02125403

Ratliff, H. D., & Rosenthal, A. S. (1983). Order-picking in a rectangular warehouse: a
solvable case of the traveling salesman problem. Operations Research, 31(3),
507-521. https:/ /doi.org/10.1287 / opre.31.3.507

Sahin, Y., & Karagul, K. (2019). Solving travelling salesman problem using hybrid fluid
genetic algorithm (HFGA). Pamukkale University Journal of Engineering
Sciences, 25(1), 106-114. https:/ /doi.org/10.5505/ pajes.2018.81084

Stiitzle, T., & Hoos, H. (1997, April). The MAX-MIN ant system and local search for
the traveling salesman problem. In Proceedings of IEEE international conference
on evolutionary computation (pp. 309-314).

Vickers, D., Bovet, P., Lee, M. D., & Hughes, P. (2003). The perception of minimal
structures: Performance on open and closed versions of visually
presented Euclidean travelling salesperson problems. Perception, 32(7),
871-886. https:/ /journals.sagepub.com/doi/abs/10.1068 /p3416

Wang Y., Tian D., Li Y. (2013) An Improved Simulated Annealing Algorithm for
Traveling Salesman Problem. In Lu W., Cai G., Liu W., Xing W. (eds),
Proceedings of the 2012 International Conference on Information
Technology and Software Engineering. Lecture Notes in Electrical
Engineering, vol 211. Springer, Berlin, Heidelberg.
https:/ /doi.org/10.1007/978-3-642-34522-7_56

Wang, K. P., Huang, L., Zhou, C. G., & Pang, W. (2003, November). Particle swarm
optimization for traveling salesman problem. In Proceedings of the 2003
International Conference on Machine Learning and Cybernetics, 3, 1583-1585,
Xi'an, China.

Yu Z., Jinhai L., Guochang, G., Rubo Z., Haiyan, Y. (2002, June). An implementation of
evolutionary computation for path planning of cooperative mobile robots.
Proceedings of the 4t World Congress on Intelligent Control and
Automation, Shanghai, China, (pp- 1798-1802).
https:/ /doi.org/10.1109/wcica.2002.1021392

Zhao F, Li S, Sun ], Mei D. (2009). Genetic algorithm for the one-commodity pickup-
and-delivery traveling salesman problem. Computers & Industrial Engineering,
56(4), 1642-1648. https:/ / doi.org/10.1016/j.cie.2008.10.014


https://journals.sagepub.com/doi/abs/10.1068/p3416

154 Kenan KARAGUL - Yusuf SAHIN - Necdet GUNER - Aykut ORAL
Eurasian Journal of Educational Research 87 (2020) 137-156

Gezgin Satic1 Probleminin Coziimiinde Insan Performansinin Analizi
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Ozet

Problem Durumu: Gezgin Satict Sorunu (GSP), bir dizi sehri ziyaret edecek satici
tarafindan kullanilacak en kisa rotayr belirleyen bir en uygun sekle sokma
problemidir. Cesitli sekillerde genisletilip degistirilebilen GSP, pratik ve gercekgi bir
problem tiirii olmakla beraber birgok optimizasyon probleminin goérsel ve mekénsal
¢oztimiiniin temelini olusturur. Optimizasyon alaninda yogun olarak c¢alisilan GSP
insan yeteneklerinin problem ¢dzme baglaminda analizi icin de kullamilmaktadir.
Diger taraftan bu problem, karar verme, motor kontrolii ve algilama ¢alismalar1 i¢in
de icgorti (insight) problemi olarak modellenebilmektedir. I¢gorii problemleri,
problem ¢oziiciiniin ¢oziim prosediiriine asina olmadigi 6zel ve rutin olmayan
problemlerdir. Literatiirde sozlii, matematiksel ve mekansal i¢gorii problemlerinin
kullamldig1 calismalar mevcuttur. Calisma kapsaminda deneklerin ¢tzmesi istenen
GSP insan deneklerin problem ¢6zme performanslarini analiz etmek i¢in kullanilan bir
problemdir. Bu agidan GSP'nin mekansal bir i¢gérii problemi olarak kullanilabilecegi
asikardir. GSP'nin hesaplama karmasikligina ragmen, o6nceki calismalar insan
¢oziciilerin kabul edilebilir zamanlarda bu sorun i¢in en uygun ¢oziimlere yakin
olduklarim gostermektedir (Dry ve Fontaine, 2014, s.84).

Arastirmamin Amaci: Calisma kapsaminda ii¢ soruya cevap aranmaktadir. Birinci
asamada, egitim seviyesi dikkate alinmadan cinsiyetin problem ¢6zme performansimna
bir etkisinin olup olmadig1 arastirilmistir. Tkinci asamada ise 6grencinin egitim
seviyesinin elde edilen ¢oziime etki edip etmedigi analiz edilmistir. Son olarak ise
insan ¢dztimlerinin bilimsel yazinda bulunan ve GSP'nin ¢oziimiinde kullanilan
sezgisel yontemlerin ¢oztimlerine kiyasla en iyi ¢oziime ne derece yaklastigi
belirlenmeye ¢alisilmistir.

Arastirmamn Yontemi: Calisma kapsaminda istatistiksel yontemler ile sezgisel
yontemler kullamilmaktadir. {1k olarak farkli egitim seviyelerinde bulunan 6grencilere
15, 25 ve 35 dugumli GSP ag seklinde ifade edilerek ¢ozmeleri istenmistir.
Ogrencilerden alan cevaplar kullamilarak egitim seviyesinin ve cinsiyetin ¢oziim
performansina etkisini analiz etmek i¢in parametrik olmayan Mann-Whitney-
Wilcoxon ve Mann-Whitney-U testleri kullanilmistir. Elde edilen insan ¢dztimlerinin
kalitesinin belirlenebilmesi icin sezgisel yontemlerle elde edilen c¢oztimler
kullanilmistir. GSP’'nin ¢6ztimii icin bilimsel yazinda birgok sezgisel ve metasezgisel
yontem olmakla birlik, calisma kapsaminda Dis Biikey Ortii Ekleme (Convex Hull
Insertion), En Yakin Komsu ve Uzay Doldurma Egrisi (Space Filling Curve) yontemleri
ile 15, 25 ve 35 diigtimlii problemler ¢oztilmiistiir.

Arastirmamn - Bulgulari:  Calismanin  ana amacit GSP'nin  ¢oziimiinde insan
performansinin analiz edilmesidir. Bu noktadan hareketle 4 farkli durum igin analiz
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ve karsilastirmalar yapilmustir. flk asamada egitim seviyesi ve cinsiyet farkmin ¢oziim
kalitesi tizerinde bir etkisinin olup olmadig1 analiz edilmistir. Insan ¢oziimlerinin
normal dagilim goéstermemesi nedeniyle parametrik olmayan Mann-Whitney-
Wilcoxon testi uygulanmis ve egitim seviyesi dikkate alinmadig1 durumda cinsiyetin
¢ozuim Xkalitesi tizerinde anlamli bir etkiye sahip olmadigi sonucuna ulasilmistir
(bakiniz Tablo 4). Tkinci durumda ise cinsiyetin etkisi egitim seviyesi dikkate almarak
analiz edilmis ve cinsiyetin sadece lise diizeyindeki 6grencilerin ¢dztimleri tizerinde
PIN15 veri seti igin etkili oldugu, diger veri setleri ve egitim seviyeleri i¢in herhangi
bir etkisinin olmadig1 belirlenmistir (bakiniz Tablo 5). Ugtincti analiz sadece egitim
seviyeleri dikkate almarak yapilmis ve tiniversite dgrencilerinin yapmis olduklar1
¢oztimlemenin ortaokul ve lise seciyesindeki dgrencilere kiyasla anlamli diizeyde
farklilik gosterdigi belirlenmistir. Buna gore egitim seviyesi ¢oziim kalitesine etki
etmektedir. Nihai ve son karsilastirma ise sezgisel yontemlerle elde edilen ¢oztimler
ve insan ¢oziimleri arasinda gerceklestirilmistir. Calisma kapsaminda kullanilan
problemler Matlog Aragc Kutusu (Kay, 2014) yardimiyla Dis Biikey Ortii Ekleme, En
Yakin Komsu ve Uzay Doldurma Egrisi yontemleri ile ¢oziilmiis ve elde edilen
sonuglar insan ¢oziimleri ile kiyaslanmistir. En Yakin Komsu yoéntemi iki farkl
versiyon olarak calismaya dahil edilmistir. Tlk versiyonda (NN-1) ¢6ziime birinci
digiimden baslanirken digerinde (NN-Any) herhangi bir diigiimden c¢oziime
baslanabilmektedir. Her bir problem i¢in optimal ¢oziimden sapma degerlerinin
ortalamalar1 dikkate alindiginda lisans 6grencilerinin ¢oztimlerinin oldukca iyi
oldugu goriilmektedir.

Aragtirmanin Sonuglart ve Oneriler: Optimizasyon problemlerinin ¢6ztimiinde insan
performansinin analizi, gectigimiz yirmi bes yillilk dénemde psikoloji alaninda
calismalar yapan akademisyenlerin yogun sekilde ilgisi ¢ceken bir konudur. Yapilan
degerlendirmeler, bu calismada oldugu gibi daha 6nceden ele alinan problem ile ilgili
bir egitim almamus olsa bile insan deneklerin iyi ¢oziimler tiretebildigini kanitlar
niteliktedir. Macgregor ve Ormerod (1996) tarafindan yapilan ve 10 ile 20 diigiimden
olusan problemde insan denekler iyi ¢oziimler {iretebilmistir. Ancak yapilan bu
calismada oldugu gibi problem boyutunun biiytimesi ¢dziim performansinda
azalmay1 da beraberinde getirmektedir. Bu noktada, boyle bir probleme kisa stirelerde
iyi ¢oztimler tiretebilmesi insanoglunun karmasik problemlerin ¢6ziimiinde yeterli
zihinsel alt yapiya sahip oldugunu gostermektedir. Bu agidan bakildiginda, insan
yeteneklerini kesfetmek, biligsel siireclere iliskin arastirmalar yapmak i¢in i¢gorii
problemlerinin kullanim1 daha da yaygin hale gelecektir.

Yapilan kiyaslamalar neticesinde elde edilen sonuclar ge¢mis yillarda yapilan
calismalar1 (Macgregor ve Ormerod, 1996; Ormerod ve Chronicle, 1999; Best and
Simon, 2000) dogrulamaktadir. Insan deneklerin ag seklinde gosterilmis GSP’yi ¢g6zme
becerileri cinsiyetten etkilenmemekle beraber egitim seviyesinden etkilenmektedir.
Sunulan calisma ilgili alanda Tiirkiye’de yapilan ilk ¢alismadir. Gelecekte yapilacak
calismalarda farkli i¢gorii problemlerinin de benzer sekilde farkli cinsiyet ve egitim
seviyesindeki kisilere uygulanabilecegi, dahas1 farkli okul tiirlerinin ¢alismaya dahil
edilebilecegi degerlendirilmektedir.

Anahtar Sozciikler: Problem ¢6zme, optimizasyon, bilissel arastirmalar
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Introduction

Pre-service teacher training needs to be abreast with the demands of the twenty-
first century. Due to the swift changes in social, political, and technological areas, most
of the knowledge taught in schools becomes invalid in a very short time (Kreber, 1998).
In this information age, it is important to select appropriate information among ever-
increasing knowledge stack, decide appropriate strategies, and be able to manage the
learning process. Moreover, politicians, administrators, employers, and concerned
people or groups attribute more value to instruction conducted in higher education
institutions and want to have clear evidence that students are learning actually
(Berrett, 2012; Ziegelmeier &Topaz, 2015). Hence, investigating different instructional
theories, methods, and procedures was seen as essential to detect better and
permanent learning ways. With this in mind, universities make changes in terms of
instructional materials and ways of teaching by addressing their students’ needs
(Maycock, Lambert & Bane, 2018). It was suggested that teaching methods for these
students should shift from direct instruction and lecturing which results in surface
learning to meaningful, cross-disciplinary and real life-related knowledge which
results in deep learning through constructive active learning strategies by (Abeysekera
& Dawson, 2015; Bergman & Sams, 2012; Phillips & Trainor, 2014).

In addition to these, many countries give special attention to courses involving
technology in the training of pre-service teachers because they are the individuals who
will educate students having different learning styles, motivation, and pre-requisite
knowledge to be able to survive in modern society as being reflective, critical, self-
directed learners and good at the use of technology. In this sense, flipped learning was
proposed as an active teaching-learning approach to meet the learning needs of next-
generation students (Baughman, Hassall & Xu, 2019; Castedo, Lopez, Chiquito,
Navarro, Cabrera & Ortega, 2019; Maycock, Lambert & Bane, 2018; Ziegelmeier &
Topaz, 2015).

Literature review

Flipped learning requires teachers to move lecture part of teaching out of class and
students complete pre-class activities individually at home in order to benefit from in-
class tasks efficiently, and conduct activities involving discussions, case studies,
problems and group work in class (Abeysekera & Dawson, 2015; Bergman & Sams,
2012; Castedo et al., 2019; Hao, 2016; Mason, Shuman & Cook, 2013; Maycock, 2019;
Merlin-Knoblich & Camp, 2018; Shyr & Chen, 2017).

Flipped learning individualizes the instruction (Hamdan, McKnight, McKnight &
Arfstrom, 2013), gives students the control of their learning (Hao, 2016) and the
opportunity to manage their learning speed (Davies, Dean & Ball, 2013). While quick
learners can move faster while watching the videos, slow learners can watch it over
and over as needed until the concepts become clear (Fulton, 2012; Khanova, Roth,
Rodgers & McLaughlin, 2015). In addition, learning with videos provides pre-service
teachers with access to the course content independent of the space. Flipped learning
is also useful for students who have enrolled in other courses and are absent from class
(Bergmann & Sams, 2012; Enfield, 2013; Fulton, 2012; Lage Platt & Treglia, 2000). In
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this way, they get the opportunity to compensate the courses by themselves. Foertsch,
Moses, Strikwerda and Litzkow (2002) stated that in flipped learning, engineering
students were able to watch video lectures at a time that was most conducive to their
learning and best met their schedule. In this way, students could enjoy watching
difficult content whenever they were more attentive and focused. Furthermore,
flipped learning is proper to teach course material with different teaching methods
and involve students with various learning styles (Lage et al., 2000; Mason et al., 2013).
Similarly, Zappe, Leicht, Messner, Litzinger and Lee (2009) stated that flipped learning
may be beneficial for students who learn in different ways like visual, audial, verbal,
active, or reflective. In other words, learners control when, where, and how they want
to learn the content, which leads to a stronger sense of autonomy (Castedo et al., 2019;
Kim & Choi, 2018). Because of these benefits of flipped learning it was revealed that
students obtained higher achievement scores and improved their learning in different
undergraduate courses when they learned according to principles of flipped learning
including human-computer interaction (Day & Foley, 2006), statistics (Wilson, 2013),
introductory excel (Davies et al, 2013), mathematics (Fulton, 2012), and mechanical
engineering program (Mason et al., 2013).

The pre-class activities part of flipped learning requires self-directed learning
(SDL) skills of learners because of managing their time and learning process (Kim,
Park & Joo, 2014). Knowles (1975) defined SDL as an active process where learners
attempt to diagnose their own learning needs, decide appropriate learning goals, and
identify resources for learning which may either human or material, choose and
implement appropriate learning strategies, and evaluate learning outcomes.
Guglielmino (1977) indicated the presence of properties for SDL as taking
responsibility for one's learning, openness to learning opportunities, love of learning,
being attentive and autonomous in the learning process and ability to use basic study
and problem-solving skills. Khiat (2015) added some other properties of SDL such as
goal setting, time, procrastination management, assignment preparation, note-taking,
reports, and paper writing and research capability, technical and online class
readiness, and stress management.

The extent to which students make decisions about learning needs, content,
methods, resources, pace, and assessment determines their degree of self-directedness
(Corbeil, 2003; Zainuddin & Perera, 2018). With the advent of instruction through
distance learning, hybrid and flipped learning, self-directed learning readiness (SDLR)
gains recognition as a critical attribute (Corbeil, 2003). For instance, Altuger-Genc,
Genc and Tatoglu (2017) stated that taking part in multidisciplinary projects such as
coding and robotics requires the existence of self-directed learning which is especially
important to improve the knowledge of students on their own and by asking the help
of experts. Acquiring SDLR skill is so important in the educational process when
instructors integrate information and communication technologies into the learning
process intending to create student-centered educational environments.

In the literature, the results of many studies revealed a significant, positive
relationship between students’ self-directed learning abilities and their academic
performances (Chou, 2012a; Chou, 2012b; Corbeil, 2003; John & Michael, 2018; Khiat,
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2015; Lai, 2011; Lai & Hwang, 2016; Kim, Park & Joo, 2014). On the other hand, Kim
and Choi (2018) grouped students according to their SDLR scores as high and low
SDLR group. They found a significantly higher completion rate in the high SDLR
group; however, the high SDLR group and the low SDLR group did not differ
significantly in their final exam scores. Similarly, although the result of the study
conducted by Chou (2012a) revealed a positive correlation between engineering
students” SDL abilities and online learning performances, engineering students with
high and low SDLR did not differ significantly in gaining factual, conceptual, and
principle/rule knowledge. Hence, one of the aims of this study was to investigate
whether the SDLR of pre-service teachers predicted their achievement in flipped and
traditional classroom environments.

O’Kell (1988) matched the type of instruction with SDLR levels and concluded that
students who scored low in the SDLR scale preferred more teacher-led discussions,
demonstrations, and lectures rather than projects and case studies. Hao (2016) found
that students with lower SDLR have difficulty in catching up with the flipped class
and thought that the job of instructors was to lecture, hence they found class tasks
difficult to complete as also stated by Strayer (2007). Also, the study conducted by
Maycock (2019) found that the traditional instruction group significantly
outperformed the flipped learning group in the final exam, and Ziegelmeier and Topaz
(2015) revealed insignificant differences in student learning in a multivariable calculus
course. For this reason, this study intended to better understand the effect of a context
like traditional instruction and flipping learning on learners” achievement.

In addition to SDLR levels of learners and the type of instruction, Hao (2016)
identified gender as a factor that influences academic performance and it was stated
that female students tended to have better verbal intelligence, higher agreeableness,
stronger self-discipline, and adapted to a school environment more effectively.
Similarly, in a study conducted by Verniers and Martinot (2015) these properties of
female students were found predictive of success in fields such as social sciences,
health, and literature more than science, technology, and engineering fields, while
assertiveness and effort properties of male students were found as more predictive of
success in the technological and engineering fields. It was also stated by Chen, Yang,
and Hsiao (2015) that in the flipped learning environment, gender may be one of the
important factors because the use of technology and the perceptions of both male and
female learners may affect their achievement. Hence, this study also aimed to
investigate whether the SDLR of pre-service teachers and their gender predicted their
achievement in an educational course.

The Purpose of the Study and Research Questions

This study aimed to predict the achievement of pre-service teachers in an education
course, Principles and Methods of Instruction (PMI) through some learner
characteristics. In order to achieve this aim, the following research questions were
proposed:
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1. How well gender and sub-dimensions of the SDLR scale (self-management,
desire for learning, self-control) predict the achievement of pre-service
teachers in the PMI course?

2. After controlling for gender and sub-dimensions of the SDLR scale, how well
being in the flipped class and traditional teaching classes predicts the
achievement of pre-service teachers in the PMI course?

Achievement of learners is one of the most important variables that determine the
effectiveness of instruction. In the literature, it was found that different variables such
as motivation, attitude, self-efficacy, self-regulation, etc. were investigated in terms of
predicting the achievement of learners in different courses (Lai & Hwang, 2016;
Pajares, 2002; Pajares & Kranzler, 1995; Pintrich & De Groot, 1990; Valas & Slovik,
1993). However, variables such as gender, SDLR, and context variables which might
be related to the achievement of pre-service teachers in a compulsory education
course, PMI, were not investigated together. In this regard, the investigation of gender,
SDLR scale and context (flipped or traditional classes) variables to predict the
achievement of pre-service teachers was thought to contribute to literature related to
pre-service teacher training.

Method
Research Design

This study employed a relational survey research design to describe the
characteristics of a sample which has been drawn from a pre-determined population
at just one point in time (Creswell, 2012; Fraenkel & Wallen, 2009; Gall, Gall & Borg,
2003).

Research Sample

Data were collected from 271 willing senior pre-service teachers chosen according
to the purposive sampling method, mainly the convenience sampling method, (Cohen,
Manion & Morrison, 2007; Fraenkel & Wallen, 2009) studying at a public university
located in the Aegean Region in Turkey. These participants were chosen from the
willing pre-service teachers who took the PMI course in the spring semester of the
2018-2019 academic year. Among the 271 pre-service teachers, 195 (72%) of them were
female and 76 (28%) of them were male, 27 (10%) of them from Flipped Elementary
Education-Classroom Teaching Department; 48 (17.7%) of them from traditional
Elementary Education-Classroom Teaching Department; 69 (25.5%) of them from
Science Education Teaching Department; 81 (29.9%) of them from Turkish Language
Education Department; and 46 (17%) of them from Elementary Education
Mathematics Teaching Department.

Research Instruments and Procedures

Data were collected by implementing an achievement test and a scale at the end of
the semester. Before implementing the data collection instruments, the consent of pre-
service teachers’” was obtained, and they were assured that the data would be used
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only for scientific purposes and would not be shared with anyone. Data collection
instruments were explained below in detail.

PMI Course Achievement Test (AT)

Achievement test (AT) developed by Ozudogru and Aksu (2019) included 40
questions with mean item difficulty of .51, mean item discrimination index of .37, and
the Kr-20 reliability coefficient of .78. The test included 39 multiple choice questions
and one matching type question with five items.

Self-directed Learning Readiness Scale (SDLRS)

This scale was developed by Fisher, King and Tague (2001) and adapted to Turkish
by Sahin and Erden (2009) to determine pre-service teachers” SDLR. This scale
included three sub-factors: ‘self-management’ comprised of 13 items, ‘desire for
learning’ comprised of 12 items, and ‘self-control” comprised of 15 items. This is a 5-
point Likert type scale (ranging from 1=completely disagree to 5=completely agree).
The Cronbach’s alpha internal consistency coefficient was found .87 for the self-
management sub-dimension, .86 for the desire for learning sub-dimension, and .79 for
the self-control sub-dimension.

This study was conducted in the PMI course in the spring semester of the 2018-
2019 academic year. One of the sections of the Elementary Education-Classroom
Teaching Department was taught according to flipped learning principles by
providing videos developed by the researcher using Camtasia Studio 8 software. After
recordings were completed, they were converted to interactive videos using H5p
which is an open-source content collaboration framework based on JavaScript. All
videos were developed by the writer as part of her dissertation by obtaining expert
opinion. These videos are still in use in the PMI courses as educational technology
taught by the researcher and will be used in the future.

Figure 1. Sample Interactive Video Screencast

Videos were divided into two, three, or four parts according to the subject by
obtaining expert opinion. As shown in Figure 1, interactive videos included multiple-
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choice, true/false, or matching type questions shown in purple and extra explanations
and example videos shown in blue points. The content of the PMI course, the number
of videos created for each subject, and their duration were shown in Table 1.

Table 1

Course Content and the Number of Videos

Weeks Subjects Number Duration of Number and type of

of videos questions included in
Videos (minutes) videos

1 Orientation week - - -

2 Basic educational concepts 1 9.21 -
(education, teaching, learning,
program, etc.)

3 Types of plans and importance of 1 13.53 -
planning

4 Classification of objectives 1 8.35 2MC
Bloom's taxonomy 1 15.37 4MC

5 Basic teaching principles 2 9.01-9.37 2MC,4TQ

6 Gagne’s theory on learning and 1 10.57 4TF,1MC, 1FB
instruction
Keller’s individualized 1 15.28 3MC
instruction, Carroll’s model of
school learning, Bloom’s mastery
learning

7 Constructivist learning theory 1 9.56 2TF,3MC
and
Multiple intelligence theory 1 10.39 1MC, 2FB,2TF

8 Teaching Strategies- 1. Teaching 1 8.17 3TF,1FB,2MC
through presentation
2. Discovery learning 1 5.24 2TF,2MC
3. Teaching through research and 1 410 4 TF, 2 MC
investigation

9 4. Cooperative learning 1 6.48-1034 2TF,1MC-1TF, 4

MC

10 Teaching methods- 1. Lecturing, 1 6.46 2 TF, 2 MC
2. Discussion 1 10.56 5MC
3. Case study, project-based 1 10.11 5MC
learning, problem-based learning
4. Demonstration, individualized 1 5.59 2MC
study

11-12 Teaching techniques (question 4 6.44-541- 3MC,1TF-2TF,
and answer, brainstorming, role- 2MC
playing, concept mapping, 6.31-8.01 2MC,3TF-3MC
different discussion techniques,
etc.)

*MC stands for multiple choice type questions, TF stands for true-false type questions, FB stands
for fill in the blank type questions, TQ stands for pre-thinking questions.
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After watching video lessons whenever and wherever they felt confident, pre-
service teachers summarized what they learned from the content of the videos
according to their learning styles in written form, and shared them on the Moodle
system-Edmodo. The Course Management System, Moodle-Edmodo is an online
networking application for teachers and students. It is a safer way to increase within-
class communication and encourage peer-support and peer-learning both in the
classroom and online. In this process, pre-service teachers planned their learning,
managed their time and resources while preparing weekly summaries, completing
class tasks, and writing questions to be asked in class which are in line with the basic
properties of SDLR. Each video lesson included pop questions to test whether they
learned the subject or not.

In the face to face part of the course, pre-service teachers took part in online
question-answer game activities such as Kahoot or Socrative. In this way, they had the
chance to monitor whether they learned the subject or not and asked their instructor
about the questions they could not answer as in line with the properties of SDL.
Finally, group work such as preparing sample lesson plans about multiple intelligence
theory, Gagne’s theory on learning and instruction, posters about the type of learning
strategies, and their relation with theories and different teaching methods was
completed in the class every week. Moreover, they conducted a micro-teaching activity
by preparing a 15-minute lesson plan and presenting it to their peers in groups during
the last two weeks while learning the types of teaching techniques. In this way, they
practiced and observed how a teacher implements different teaching methods such as
brainstorming, role-playing, circle, concept mapping, station, etc. During group
studies conducted in class, pre-service teachers discussed with peers, gave feedback to
each other, and evaluated both their progress and their group” as in line with the basic
properties of SDL.

The pre-service teachers in the Elementary Education-Classroom Teaching
Department (except flipped group), Science Education Teaching Department, Turkish
Language Education, and Elementary Education Mathematics Teaching departments
were taught according to the principles of traditional instruction. They were assigned
homework from their course books to be read before class time. They gathered in the
classroom to listen to the lectures of the instructor. The course subject was presented
by the instructor using PowerPoint slides and the questions included in videos and
plays were asked to these pre-service teachers during the lesson orally. Although the
same assignments were completed in both groups, the traditional instruction group
worked on assignments and tasks on their own, outside of the class. For instance, both
traditional instruction and flipped learning groups prepared sample lesson plans
according to multiple intelligence theory or conducted micro-teaching activities;
however, traditional instruction group worked on assignments individually, outside
the class.

Data Analysis

In order to predict the achievement of pre-service teachers in the Principles and
Methods of Instruction (PMI) Course, the Hierarchical Multiple Linear Regression



Melike OZUDOGRU / Eurasian Journal of Educational Research 87 (2020) 157-178 | 165

(HMLR) procedures were employed (Tabachnick & Fidell, 2007). According to the
theoretical background and related literature, variables which were included in this
research have different importance levels in predicting the outcome variable (Field,
2009). In the first step, gender and sub-dimensions of the SDLR scale (self-
management, desire for learning, self-control) were entered into the analysis, which
comprised the 1st Model. In the second step, other variables which were dummy coded
department variables were entered into the analysis, which comprised the 2nd Model.

In this study, foremost, preliminary analyses were conducted to ensure no
violation of the assumptions of normality, linearity, homoscedasticity,
multicollinearity, and the influential observations (Field, 2009; Tabachnick and Fidell,
2007). Before the analyses, categorical predictor variables (department and gender) were
transformed into a continuous variable by dummy coding. Since the department is a
categorical predictor variable with five levels, it was dummy coded into four new
variables, ‘classroom vs flipped’, ‘science vs flipped’, “Turkish vs flipped’, and ‘math vs
flipped’ by selecting ‘flipped learning’ group as reference for each dummy variables
because according to the literature, flipped learning increases learning (Berrett, 2012; Day
& Foley, 2006; Enfield, 2013) and achievement (Davies et al, 2013; Fulton, 2012; Lai &
Hwang, 2016; Mason et al., 2013; Wilson, 2013) of pre-service teachers more than
traditional instruction, where classroom, science, Turkish and math stand for Elementary
Education-Classroom Teaching Department, Science Education Teaching Department,
Turkish Language Education Department, and Elementary Education Mathematics
Teaching Departments, respectively. Also, gender was a categorical predictor variable
with two levels, it was dummy coded into ‘female vs male” variable by selecting “male’
as reference for ‘female vs male’ variable. Data analyses were conducted using SPSS 22
and the significance of the alpha level was selected at the cut-off value .05.

Results

In this study, firstly, descriptive analysis results concerning the sub-dimensions of
predictor variables, and the outcome variable were explained and shown in Table 2.

Table 2
Descriptive Statistics for Academic Achievement and Predictor Variables
Achievement  Self- Desire for Self-control
Management  learning
M SD M SD M SD M SD
Flipped Classroom 8285 615 5326 741 6252 951 4093 715
Teaching Department
Traditional Classroom 7674 840 5365 803 63.04 861 4179  6.36
Teaching Department
Traditional Science 6590 784 4925 977 5648 1034 3835 7.08
Education Teaching
Department
Traditional Turkish 7131 661 5373 572 5935 764 39.64 572
Language Education
Department
Traditional Elementary 7298  7.60 4933 868 5689 889 3759 773
Mathematics Teaching

Department
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The descriptive analysis revealed the highest academic achievement (M = 82.85,
SD = 6.15) for the Flipped Elementary Education-Classroom Teaching Department and
the lowest academic achievement (M = 65.90, SD = 7.84) for Traditional Science
Education Teaching Department as can be seen in Table 2. Although pre-service
teachers obtained similar scores from self-management and self-control sub-
dimensions of SDLR scale, the highest scores for the desire for learning (M = 59.17, SD
= 9.25) belonged to Traditional Elementary Education-Classroom Teaching
Department and lowest scores (M = 39.47, SD = 6.81) belonged to Traditional Science
Teaching Department as shown in Table 2. After presenting the means and standard
deviations of predictor and outcome variables, correlations among them were shown
in Table 3.

Table 3

The Correlations among Academic Achievement and Predictor Variables

g 2 T o
g & é < = & = = =y
Q — %) o=
2 g ® 5 i=] = > > -~
g 5 5 < 5 2 g ‘N
c g < 25 9 @ & g <
o n —
¢ E §E & 3 & 3 B f
@ 2 3) 4) ©) (6) @) () &)
1)  1.00
2  19* 1,00
@) .09 12* 100
4) 18 1279 1.00
() .14* a7 76 77 1,00
6) .23* .03 a1 200 16*  1.00
7)  -42* .06 -18*  -17* =10 -27*  1.00
®) -08 -11* 160 .01 .02 -30%  -38* 1.00
©) .03 -02  -14* -11% -13¢ -21%F -26* -30*  1.00
*p<.05

According to Table 3, the correlations among academic achievement and predictor
variables changed between r= .03 and r= -.42. While the highest correlation between
the department dummy variable ‘science vs flipped” and academic achievement was
r= .42, the lowest relationship between the ‘math vs flipped” and academic
achievement was r= .03. In other words, being in the flipped group instead of the
science education teaching department moderately related to higher achievement;
however, being in the flipped group instead of the math teaching department did not
significantly relate to achievement.

In this study, the outcome variable was the academic achievement, while the
gender, factors of the SDLR scale, and department dummy variables were predictor
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variables. In Table 4, it can be seen that predictors were entered into models to test
whether the models were significantly better at predicting the outcome.

Table 4

Summary of the Hierarchical Multiple Linear Regression Analyses for Variables Predicting the
Academic Achievement

Variables B SEB g t 512 Rz AR? AF
Model 1: .07* 07%  4.91*
Constant 6250 3.61 17.31*

female vs male 331 119 17 278 .03
self-management -19 11 -17 -1.64 -01
desire for learning .25 A0 26 241* .02

self-control .06 13 .05 46 .00
Model 2: .36* 29%  29.68*
Constant 7926 3.53 2247

class vs flipped -598 175 -26 -342* .03
science vs flipped -16.68 1.67 -82 -9.96* .24
turkish vs flipped -1045 1.65 -54 -636* .10
math vs flipped  -929 178 -39 -522* .07

*p <.001

When the F-ratios shown in Table 4 were checked, it was F(4, 266) = 4.91 (p <.001)
for the Model 1 and F(8, 262) = 18.35 (p <.001) for the Model 2. These results revealed
that both models were significant in predicting the outcome variable. The gender
(female vs male) and sub-dimensions of SDLR scale (self-management, desire for
learning, self-control) entered at Step 1, which comprised Model 1, explained 7% of the
variance in academic achievement, F(4, 266) = 4.91, p < .01. After the entry of the
department dummy variables at step 2, which comprised Model 2, the total variance
explained by the model as a whole was 36%, F(8, 262) = 18.35, p <.001. In other words,
the department dummy variables explained an additional 29% of the variance in the
academic achievement, after controlling for gender (female vs male) and sub-
dimensions of SDLR scale (self-management, desire for learning, self-control). AR? =
.29 and AF (8, 262) = 29.68 (p <.001). For this reason, it can be said that the first model
significantly improved the ability to predict the pre-service teachers” achievement, but
the second model was even better (Field, 2009).

When the t-statistics were checked to control whether the predictor variables
contributed to the model significantly (Field, 2009), it can be seen in Table 4 that in the
first model, gender £(266)=2.78, p < .001 and desire for learning #(266)=2.41, p < .001
significantly predicted the achievement of pre-service teachers. In the second model,
class vs flipped #(262)=-3.42, p < .001, science vs flipped £(262)=-9.96, p <.001, Turkish
vs flipped #(262)=-6.36, p < .001, math vs flipped #(262)=-5.22, p < .001 were all
significant predictors of the academic achievement. From the magnitude of the t
statistics, it can be said that being in flipped learning had a higher effect on academic
achievement than being in any other classes (Elementary Education-Classroom
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Teaching Department, Science Education Teaching Department, Turkish Language
Education, and Elementary Education Mathematics Teaching).

Discussion, Conclusion and Recommendations

The purpose of this study was to predict the achievement of pre-service teachers
in the PMI course through gender, dimensions of the SDLR (self-management, desire
for learning and self-control), and context variables. The regression analysis results
showed that gender predicted the achievement of pre-service teachers. In other words,
it can be said that if more female students were included in the study, the achievement
would be higher. The PMI course mostly requires reading and regular study activities.
However, if this course were an engineering course requiring complex mathematical
calculations and technical issues, male students might have obtained higher
achievement scores as stated in the previous literature (Caprara et. al., 2011; Pajares,
2002; Pajares & Kranzler, 1995; Pajares & Miller, 1994). The findings of the studies
conducted by Buccheri, Gurber and Bruhwiler (2011) and Frenzel, Pekrun and Goetz,
(2007) confirmed the findings of this study that female students have lower interest in
sciences and technology and higher interest in social sciences and language than male
students even if they have the same competencies. However, Chen, Yang and Hsiao
(2015) evaluated student feedback and gender differences to provide a holistic profile
of this flipped mathematics course, and found that ‘feelings” which contained the items
relating to personal emotions such as confidence, fulfillment and proud during
learning process predicted the final grades of males, while course design predicted the
final grades in females. It can be concluded that the inclusion of more flipped courses
may increase the learning performance of female students even in courses including
mathematics because of including cooperative learning opportunities and low
competence.

According to the findings of the study, SDLR of pre-service teachers did not predict
their achievement in the PMI course except the desire for learning sub-dimension. The
reason for this result might be that as stated by Fisher et al. (2001), SDLR exists along
a continuum and is present in all individuals to some extent. The pre-service teachers
both in traditional and flipped classes might have already been self-disciplined,
responsible for their own decisions and actions, in control of their own lives, aware of
their limitations, evaluate their performances, and find out the necessary information
for them to some degree. Also, Deyo, Huynh, Rochester, Sturpe and Kiser (2011) found
no significant relationship between academic performance and the SDLR of medical
pharmacy students. It can be inferred that students may be capable of learning
foundational knowledge regardless of their SDLR. Hence, all the dimensions of the
SDLR scale might not be significant predictors of student achievement.

As for the result that the desire for learning dimension predicted the achievement
of pre-service teachers, it can be said that pre-service teachers who are curious and
enjoy learning new information, study and overcome challenges during the learning
process, open to new ideas, learn from their mistakes, and prefer to set their own goals
obtain higher achievement scores. The reason for this finding might be that pre-service
teachers in both groups were expected to achieve at least knowledge and
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understanding levels according to Bloom’s taxonomy before they come to the class
through weekly readings or videos as stated by Bergmann and Sams (2012). Due to
coming to class prepared, they might be more willing to conduct different activities in
the face to face part of the class which might have affected the scores at the ‘desire for
learning” dimension of the SDLR scale.

Moreover, Song and Hill (2007) stated that learners may exhibit different levels of
self-direction in different learning situations. This study was conducted in the PMI
course. Since pre-service teachers took pre-requisite educational sciences courses, their
SDLR might have been already high to a certain degree for different educational
sciences courses. In other words, learners might have a high level of SDLR in an area
in which they are familiar, or in areas that are similar to a prior experience. For
example, students who like Mathematics may also have a high level of SDLR for
Physics but they may not possess the same amount of readiness for English (Fisher et
al, 2001). In other words, it can be inferred that SDLR levels of pre-service teachers
might change according to courses and departments. Hence, a similar study might be
set in different courses to examine whether these variables predict the achievement of
pre-service teachers.

Also, the findings of the study showed that being in flipped learning, Elementary
Education-Classroom Teaching Department predicted the achievement of pre-service
teachers than being in any other traditional classrooms (Elementary Education-
Classroom Teaching Department, Science Education Teaching, Turkish Language
Education and Elementary Education Mathematics Teaching) which is also revealed
in the previous literature (Bergmann & Sams, 2012; Day & Foley, 2006; Kim & Choi,
2018; Khanova et al., 2015; Shyr & Chen, 2017; Wilson, 2013). The reason for this
finding might be the tasks conducted during the flipped learning process. Pre-service
teachers took part in different tasks such as discussions, games, and group studies,
which might have increased their achievement in the course as also stated by Maycock
(2019) and Merlin-Knoblich and Camp (2018). While pre-service teachers were
conducting these tasks and taking place in group studies and plays, the instructor was
able to monitor the flipped group’s performance and comprehension. When a
misunderstanding or any confusion was noticed, they were cleared up immediately as
also revealed in the previous literature (Shyr & Chen, 2017; Ziegelmeier & Topaz,
2015). Moreover, pre-service teachers obtained immediate feedback from their peers
as also stated by Baughman, Hassall and Xu (2019), which might have helped pre-
service teachers to develop a sense of responsibility for their learning and increased
achievement. It can be concluded that instead of traditional teaching methods, if
instructors design their courses according to flipped learning principles, the
achievement of pre-service teachers can increase.

The findings of this study have important instructional implications for
researchers, instructors, and university administrators who are interested in
developing higher education. The overall results of this study suggested that pre-
service teachers’ gender, learning desire, and flipped learning context were some of
the important factors in predicting achievement in the PMI course. Hence, it is
suggested that pre-service teachers may be provided with opportunities to apply what
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they have learned theoretically. Also, it is suggested that instructors may include
various computer applications, software, games, and videos from YouTube to increase
the pre-service teachers” desire to learn. Furthermore, in this study, the achievement
of pre-service teachers was assessed through class tasks and an achievement test which
included multiple-choice and matching type questions. If the achievement of pre-
service teachers was evaluated through an exam including open-ended questions
requiring higher-order learning skills like analysis, synthesis, and evaluation, all
dimensions of SDL might have predicted the achievement. For this reason, future
research may assess the achievement of pre-service teachers through open-ended
questions. Lastly, for further studies, it is suggested to include different variables such
as cognitive load, motivation, and retention to predict the achievement of pre-service
teachers.

One of the limitations of this study was that SDLR levels of pre-service teachers
were not measured at the beginning of the study. Future studies might begin the
research process by implementing the scale both at the beginning and at the end of the
learning process. Besides, SDLR of pre-service teachers were measured by using a self-
response measurement tool, a 5-point Likert type scale (5-strongly agree, 1-strongly
disagree), and choosing from restricted response options might not have reflected the
difference between the perceptions of pre-service teachers in flipped and traditional
groups. The SDLR is a complex construct and it might not be easily revealed through
items on questionnaires. Hence, it is suggested that further research should involve
interviews including open-ended questions.
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Ozet

Problem Durumu: Sosyal, politik ve teknolojik alanlarda ¢ok hizli gelismelerin
yasandig1 giintimiizde bugtin 6gretilen bilgiler yarin gegersiz hale gelebilmektedir. Bu
bilgi caginda, ogrencilerin stirekli artan bilgi yigim arasindan uygun bilgileri
se¢meleri, uygun stratejilere karar vermeleri ve kendi Ogrenme siireglerini
yonetebilmeleri onemlidir. Bu o6zellikler derse gelip sadece 6gretim elemaninin
anlattiklarim1 not alan diger bir ifadeyle sadece geleneksel yontemlerle grenen
ogrenciler tarafindan kazamilamayabilir. Gelecek nesilleri egitecek 6gretmen
adaylarmin kendi 6grenmeleri i¢in sorumluluk almalari, farkli 6grenme firsatlaria
acik olmalari, arastirma ve Ogrenmeyi sevmeleri, kendi 6grenme siireglerini
yonetebilmeleri ve problem ¢ozme becerilerini kullanabilmeleri gibi 6z-yonelimli
ogrenme (OYO) becerilerine sahip olmalar1 6nemli goriilmektedir. Bunu baglamda,
pek ¢ok tiniversite bu gereksinimleri dikkate alarak, 6gretim materyalleri ve 6gretim
yontemleri konusunda degisiklikler yapmaktadir. Teknolojiyi ve smuf igi aktif
ogrenme gorevlerini birlestiren ters-yiiz 6grenme yaklasimimnin dgrencilerin 6gretme-
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ogrenme siirecini destekledigini belirten pek ¢ok arastirma bulunmaktadir. Ters-ytiz
dgrenmenin bir parcast olan ders tncesi etkinlikler, grencilerin OYO becerilerinin
Onemini vurgulamaktadir. Ayrica, uzaktan 6grenme, hibrid ve ters-yiiz 6grenme
yoluyla 6gretimin gelismesiyle birlikte, OYO kritik bir ozellik olarak ortaya
¢ikmaktadir. Alanyazindaki pek ¢ok arastirma sonuglari, 6grencilerin OYO becerileri
ve basarilar1 arasinda anlaml1 ve pozitif bir iliski oldugunu ortaya koymustur fakat
bazi arastirmalarda da yiiksek veya diisiik OYO hazirbulunuslugu olan 6grencilerin
final smmavlarinda anlaml bir farklilik bulunamamistir. Dolayisiyla, bu ¢alismanin
amaglarindan biri, 6gretmen adaylarinin OYO'ye hazirbulunuslugu, ters-yiiz veya
geleneksel smif ortamlarinda 6grenmelerinin basarilarimi yordayip yordamadigimi
arastirmaktir. Ayrica, alanyazinda cinsiyet basariy1 etkileyen bir faktoér olarak
aciklanmistir ve bu egitim bilimleri dersinde 6grenci basarisint yordayan degiskenlere
dahil edilmistir.

Ogrencilerin basgarisi, dgretimin etkinligini belirleyen en 6nemli degiskenlerden
biridir. Literatiirde motivasyon, tutum, 6z yeterlik, 6z diizenleme vb. farkl
degiskenlerin 6grencilerin farklt derslerdeki bagarilarint yordayan arastirmalar
bulunmaktadir fakat cinsiyet, 6z yonelimli 6grenmeye hazirbulunusluk (OYOH) ve
Ogrenme ortami degiskenleri bir O6gretmenlik egitimi dersinde birlikte
incelenmemistir. Bu baglamda, calismanin hem alanyazina hem de 6gretmen
adaylarina yonelik yapilan ¢alismalara katkida saglayacag: diistintilmektedir.

Arastirmamin Amaci: Bu calismanin amaci, 6gretmen adaylarmin basarilarinin bir
egitim dersinde, Ogretim ilke ve Yontemleri (C)iY), cinsiyet, Oz yonelimli Ogrenmeye
Hazir Bulunuslar1 ve ders ortamu (ters-yiiz sinif, geleneksel sinif) gibi baz1 degiskenler
ile yordanmasidir. Bu amaca ulagmak icin asagidaki arastirma sorular1 6nerilmistir:

1. O1Y dersinde cinsiyet ve Oz yonelimli Ogrenmeye Hazir Bulunusluk 6lgeginin alt
boyutlar1 (6z-yonetim, 6grenme istegi, 6z-kontrol) 6gretmen adaylarinin basarisini ne
kadar iyi yordamaktadir?

2. O1Y dersinde cinsiyet ve Oz yonelimli Ogrenmeye Hazir Bulunusluk olgeginin alt
boyutlart kontrol edildikten sonra, ters-yiiz 6grenme smifinda veya geleneksel
ogretim smuflarinda olmak, Ogretmen adaylarmin basaristm ne kadar 1iyi
yordamaktadir?

Aragtirmamin  Yontemi: Bu galismamin tarama arastirmadir ve amaclh o6rnekleme
yontemine gore belirlenen 271 6gretmen adayi arastirmaya dahil edilmistir. Bu
ogretmen adaylarinda 195'i (% 72) kadin, 76's1 (% 28) erkek, 27'si (% 10) ters-ytiz
ogrenme Smif Ogretmenligi Boliimii'nde; 48'i (% 17.7) geleneksel Smif Ogretmenligi
Boliimiinde; 69'u (% 25,5) geleneksel Fen Bilgisi Ogretmenligi Bolimiinde; 81’1 (% 29,9)
geleneksel Tiirkce Ogretmenligi Bolumiinde; 46'st (% 17) geleneksel ilkogretim
Matematik Ogretmenligi Bolimiinde 6grenim gormektedir. Veriler basar testi ve
OYOH olgegi ile toplanmustir. Basari testi (AT), ortalama madde giigliigii .51, madde
ayrt edicilik indeksi .37 ve Kr-20 giivenilirlik katsayis1 .78 olan 40 soru icermektedir.
OYOH olcegi, Fisher vd. (2001) tarafindan gelistirilmis ve Tiirkceye Sahin ve Erden
(2009) tarafindan uyarlanmustir. Olcek iic alt faktorden olusmaktadir: 13 maddeden
olusan ‘6z-yonetim’, 12 maddeden olusan ‘6grenme istegi’ ve 15 maddeden olusan
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‘dz-kontrol’. Olgegin Cronbach alfa i¢ tutarlilik katsayist 6z-yonetim alt boyutu igin
.87, ogrenme istegi alt boyut i¢in .86 ve 6z-kontrol alt boyutu i¢in .79 olarak
bulunmustur.

Bu calisma OIY dersinde 2018-2019 bahar doneminde Tiirkiye'de Ege Bolgesi'nde
bulunan bir devlet {iniversitesinde gerceklestirilmistir. Sinif Ogretmenligi Anabilim
Dali boltimlerinden biri dersi ters-ytiz dgrenme ilkelerine gore 6grenmistir. Bu
gruptaki dgretmen adaylarina arastirmaci tarafindan Camtasia Studio 8 yazilimi
kullarilarak gelistirilen videolar gonderilmistir. Dersten 6nce d6gretmen adaylarmin
video dersleri izlemeleri ve videolarin iceriginden 6grendiklerini, kendi 6grenme
stillerine gore yazili olarak 6zetlemeleri beklenmistir. Bu stirecte 6gretmen adaylar1
0z-yonetimli 6grenmenin temel 6zellikleri ile uyumlu olarak 6grenmelerini planlamus,
zamanlarini ve kaynaklarimi yonetmislerdir.

Dersin ytiiz-ytize kismunda, 6gretmen adaylar1 cevrimici soru-cevap aktivitesi olan
Kahoot veya Socrative uygulamalarinda yer almislardir. Bu oyunlarda 6gretmen
adaylar1 konuyu o6grenip 6grenemediklerini gozlemlemis ve 6gretim elemanina
cevaplayamadiklar: sorulari sorabilmislerdir. Ayrica, farkli teorilerin uygulanmast
hakkinda ornek ders planlari ve posterler hazirlama ile farkli 6gretim tekniklerinin
uygulanmasini iceren mikro 8gretim etkinlikleri yapilmistir.

Geleneksel 6gretim ilkelerine gore 6grenim goren 6gretmen adaylarma ders konusunu
kitaplardan okumalari i¢in 6dev olarak verilmistir. Simf icinde ders konusu 6gretim
elemani tarafindan PowerPoint slaytlar1 kullanilarak sunulmustur ve derste sozel
olarak ters-yliz 6grenme grubundaki 6gretmen adaylarina video derslerde ve
oyunlarda sorulan sorular sozlii olarak sorulmustur. Ayni 6devler her iki grupta da
tamamlanmasina ragmen, geleneksel 6gretim grubundaki 6gretmen adaylar1 6devleri
siif disinda kendi baglarina tamamlamuglardir.

Veriler Hiyerarsik Coklu Dogrusal Regresyon (HMLR) analizi ile incelenmistir. Tlk
adimda, cinsiyet ve OYOH olgeginin alt boyutlari (6z-y6netim, 6grenme istegi, 6z-
kontrol) degiskenleri analize girmistir. Ikinci adimda, kodlanmus bslim degiskenleri
analize girmistir. Analizler 6ncesinde varsayimlar kontrol edilmistir ve kategorik
yordayici degiskenler (boliim ve cinsiyet) yapay kodlama ile stirekli degiskenlere
donitistiirilmiistiir.

Arastirmamn Bulgulari: Calismanin bulgulari, ilk modelde, cinsiyet ve 6z-yonelimli
ogrenmeye hazirbulunusluk 6lceginin alt boyutu olan 6grenme isteginin dgretmen
adaylarinin ders basarisini yordadigini gostermistir. Tkinci model, ters-yiiz 6grenme
smifinda olmanin, dgretmen adaylarmin akademik basarisini, geleneksel ogretim
ilkelerine gore ogretilen diger boluimlere gore anlamli olarak yordadigimi ortaya
koymustur. Istatistiklerin biiyiiklugtinden, ters-yliz 6grenme smifinda olmanin
akademik basariy1 diger smiflarda (Simif Ogretmenligi, Fen Bilgisi Ogretmenligi,
Tiirkge Ogretmenligi ve Tlkogretim Matematik Ogretmenligi) olmaktan daha fazla
etkiledigi belirlenmistir.

Arastirmamn  Sonuclart ve Oneriler: Bu calismanin bulgulari, yiiksekogrenimi
gelistirmek isteyen arastirmacilar, egitmenler ve tiniversite yoneticileri i¢in 6nemli
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sonuglar ortaya koymaktadir. Bu ¢alismanin genel sonuglart 8gretmen adaylarinin
cinsiyetinin, 6grenme isteginin ve ters-yiiz grenme ortammnin OfY dersinde basariy1
yordamada 6nemli faktorlerden bazilari oldugunu gostermistir. Bu nedenle, 6gretmen
adaylarma teorik olarak ogrendikleri konular1 uygulama firsati verilmesi
onerilmektedir. Ayrica, 6gretmen adaylarinin 6grenme isteklerini arttirmak icin
Ogretim elemanlarinin cesitli bilgisayar uygulamalari, yazilimlar, oyunlar yaninda
YouTube videolarini derslerinde kullanmalar1 6nerilmektedir. Son olarak 6z-
yonelimli 6grenme karmasik bir yapidir ve 6lgek maddeleri yoluyla tam olarak
belirlenemeyebilir. Bu nedenle, gelecekteki arastirmalarda agik uglu sorular iceren
goriismelere yer verilmesi gerektigi onerilmektedir.

Anahtar Sozciikler: Akademik basari, geleneksel 6grenme, 6gretmen adaylari, 6z-
yonelimli 8grenme, ters-ytiz grenme yaklasimi.
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Introduction

Our era has been witnessing a rapid process of change and progress. In this context,
individuals are expected to adapt to the changing and developing characteristics of the
era. Accordingly, it would not be correct to consider that one-way education can lead
individuals to success in every subject. Education systems are of great importance
since they are essential to raising individuals who are aware of all kinds of
development, which is required for comprehensive progress. According to Varis, “as
a result of rapid technological developments, students need to be educated not in a
single field, but as multi-faceted individuals equipped with various skills to adapt to
the rapid development of today’s societies” (as cited in Kaya & Ustun, 2013, pp. 16-
17).

The importance of universities in formal education, which is effective in the
development of individuals, cannot be denied. Scott emphasized the important role of
universities in the scientific, economic, technological, social and cultural development
of societies and how they facilitated the transition between different social layers as a
dynamic institution providing scientific and technical knowledge and professional
skills to improve social and individual quality of life (as cited in Sahin, Zoraloglu &
Firat, 2011).

Undoubtedly, the education given in universities is generally specifically designed
for a particular profession. However, individuals in developed countries should no
longer merely gain professional knowledge; they should also be intellectually
equipped for their future. In this context, elective courses in universities offer
individuals opportunities to develop in various ways. Elective courses in fields, such
as art and sports, can provide students with different perspectives and open new paths
to personal development.

It is not possible that every individual who attends university has an equal level of
knowledge or awareness concerning every subject since they may not have been given
equal opportunities during previous learning experiences. However, these
deficiencies can be overcome in university, which, for many people, constitutes the last
stage of formal education.

Elective courses related to various fields can be considered as one of the ways that
help university students become familiar with different areas and experiment with
them, as well as better developing themselves. “Elective courses help students develop
skills in different areas, as well as providing more extensive information in their fields
of interest” (Demir & Ok, 1996, p. 121).

According to the main principles included in the original version of the Higher
Education Law No. 2547, dated 1981, during the education period in higher education
institutions not only the courses on Atatiirk’s principles and history of the Turkish
revolution, the Turkish language, and foreign languages but also those concerning
physical education and fine arts education should be planned and implemented as
compulsory courses (as cited in Cakir Ilhan, 1993, pp. 4-5). However, the related article
in this law was revised in 1991 as follows: In higher education institutions, Atattirk’s
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principles and history of Turkish revolution, Turkish language, and foreign languages
are compulsory courses. In addition, either physical education or fine arts education
is provided as an elective course. All these courses are planned and implemented in a
minimum of two semesters (as cited in Cakir Ilhan, 1993, p. 6). In this context, elective
music courses given at various universities are applied as a branch of fine arts courses.

According to Gurgan (1986, p. 15), “as a result of different interpretations arising
from the lack of clarity in the content of the music course, it is observed that instructors
in higher education institutions and the institutions themselves plan and implement
this course by adopting different approaches and methods”. Another reason for this
approach may be that the physical equipment of each university is different. For
example, overcrowded classrooms and the lack of necessary environment and
equipment for music courses can lead the instructor only to present theoretical
information.

“The lack of resources of the universities (such as computers, internet, books
and audiovisual equipment), the lack of research in this field, the inability of the
course to reach a modern teaching method, the course being mostly taught using
traditional methods without technological support, the elective music course being
allocated a broad program, space and time in some universities while not even
being offered in others indicate that there are various problems in the
implementation of this course” (Karakoc, 2015, p. 7).

Various studies have been conducted about the elective music courses taught at
universities (Gurgan, 1986; Kaya & Ustun, 2013; Karakoc, 2015; Em, Yondem & Ece,
2018; Caglayan, Bahtiyar Karadeniz & Sari, 2018). Gurgan (1986) conducted research
with students enrolled in three different universities to examine the fine arts music
course program offered at universities and to make suggestions for the further
development of this program. In a study conducted with students attending Nevsehir
University, Kaya and Ustun (2013) investigated the participants’ interest, desire,
appreciation, knowledge, skills, views and thoughts concerning music course. Karakoc
(2015) aimed to examine music teaching processes according to the views of the
instructor and students. The research was carried out with students and faculty
members in various universities in Ankara. Em, Yondem and Ece (2018) conducted a
study in Bolu Abant Izzet Baysal University to elicit the music course-related views of
the students enrolled in this course and instructors teaching this course to contribute
to the improvement of the efficiency and efficacy of the course. For this purpose, the
authors explored the students” expectations and attainments, positive and negative
views of the course, and interest and desire concerning the course, as well as the
problematic situations experienced by instructors in the implementation of the course.
The research conducted by Caglayan, Bahtiyar Karadeniz and Sar1 (2018) was
undertaken in Ordu University Vocational School to investigate the students’ interests,
desires, knowledge, and skills. Lastly, Liu (2006) examined and compared the teaching
materials used in the elective music course attended by engineering students.
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The current study aimed to ascertain the expectations of students attending Ankara
University related to the elective music course. In line with this purpose, the following
research questions were constructed:

1. What are the students’ reasons for enrolling in the music course; their
expectations concerning the course objectives, content, teaching processes,
and evaluation process; and their views on the opening of new music courses
with different content?

2. Do a) the reasons why students chose the music course, and b) the students’
expectations concerning the course objectives, teaching processes, and
evaluation of the course, and c) students’ expectations concerning the
opening of different music courses with varying content differ according to
whether they had previously received amateur music education?

3. Do the students’ expectations regarding the content of the course differ
according to whether they had previously received amateur music education
and whether they could play instrument?

Method
Research Design

This study was based on a descriptive research design since this study aimed to
describe a given situation as precisely and carefully as possible (Buyukozturk, Kilic
Cakmak, Akgun, Karadeniz & Demirel, 2010). This research was conducted to identify
the students” expectations of the elective music course taught at universities.

Research Sample

The sample of this study consisted of the students enrolled in the elective music
course at Ankara University during the fall semester of the 2018-2019 academic year.
A total of 552 students from various faculties and vocational schools participated in
this research.

Of the participant students, 15% of the students that participated in this research
were enrolled in the Faculty of Law, 16.8% in the Faculty of Political Sciences, 21.7%
in the Faculty of Languages, History and Geography, 6.2% in the Vocational School of
Justice, 5.4% in the Faculty of Communication, 5.4% in the Faculty of Health Sciences,
2.4% in the Vocational School of Health Services, 6.9% in the Faculty of Engineering,
4.2% in the Faculty of Science, 15.6% in the Faculty of Sport Sciences, and 0.4% in the
Faculty of Agriculture.

The majority of the participant students (86.1%) were in their first year at university
This was an expected result considering that the elective music course is often included
in the first year curricula of faculties.

Research Instruments and Procedures

A questionnaire was prepared to collect the necessary data. First, a literature
review was undertaken to construct items in line with the purpose of this research.
More items were added after receiving opinions from three educational sciences
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experts and one music education expert. Using this first version of the form, a pilot
application was conducted to investigate whether the students understood the items
and to examine their response times. Based on the data from the pilot application, the
questionnaire was finalized. The questionnaire consisted of close-ended questions that
aimed to elicit information on the demographic characteristics of the students; whether
they had previously received amateur music education; their ability to play
instruments; their reasons for choosing music as an elective course; their expectations
of the objectives, teaching process and evaluation process of the course; and their
views concerning the opening of other music courses with different content.

Data Analysis

As a result of the questionnaire applied to the students attending the music course
as an elective course, the frequency and percentage values were obtained for the
analysis of the data to identify the students” expectations about various aspects of the
course. The Mann-Whitney U and chi-square independence tests were conducted to
compare the responses of the participants to the questionnaire according to whether
they had previously received amateur music education and whether they were able to
play a musical instrument. SPSS software v. 21.0 was used for data analysis.

Results

In this section, the results obtained from the analysis of the collected data are
presented in relation to the research questions.

Results concerning the First Research Question

The first research question aimed to identify the students’ reasons for choosing the
music course, determine their expectations of the objectives, content, teaching process
and evaluation process of the course, and elicit their views concerning the opening of
other music courses with different content.

Students’ Reasons for Choosing the Music Course

Approximately 34% of the participants stated that they chose music as an elective
course because they were interested in music. Approximately 21% of the participants
reported that they enrolled in this course because they wanted to improve themselves.
In addition, 12.4% considered the music course to be easy, 12.4% had no alternative as
an elective course, and 11.2% found the course hours suitable. When the current
findings are considered in general, it is noteworthy that approximately 54% of the
students deliberately chose the course with the motivation to learn, while more than
40% enrolled for reasons indicating low learning expectancies, such as the absence of
an alternative course or the suitable course hours.

Students’ Expectations of the Objectives of the Music Course

More than half of the participants (57%) expected to be able to recognize different
genres of music after attending the music course. This was followed by 24.1% of the
participants that wished to learn to play an instrument, 10.4% that wanted to perform
rhythmic exercises in a group, and 8.2% that wanted to learn to sing. The remaining
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0.4% of the participants selected the ‘other’ category. When the findings were
examined in general, it was determined that 57% of the participants expected the
objectives of the course to be theoretical and 43% focused on the practical aspects of
the course.

Students” Expectations of the Content of the Music Course

The genres of music that the participants would mostly /always preferred to see in
the course content were Turkish Folk (45.1%), Turkish Art (41.4%), Rock (36.6%),
Classical Western (35.3), Pop (30.9%), Jazz (29.7%), Contemporary Turkish (26.5%),
Arabesque (20.9%), and Rap (3.4%). The remaining 1.2% of the participants selected
the “other” category for the preferred music genres.

According to the total of never/seldom preferences, the responses of the
participants were as follows: 48.9% of the participants arabesque, 35.4% Pop, 29% Jazz,
approximately 28% Rock, approximately 27% Contemporary Turkish, 24% Classical
Western, 18.1% Turkish Folk, 17.4% Turkish Art, 0.2% Rap, and 0.2% other genres.

When the findings were examined in general, the music genre that the participants
most wanted to be included in the course content was Turkish Folk, while Arabesque
music was chosen by the least number of participants.

Concerning the applied subjects, they mostly/always wanted to see in the course
content, more than half of the participants (63.6%) chose topics related to rhythm
training, 60.2% instrument training, and 55.8% voice training.

Students’ Expectations of the Teaching Process of the Course

Concerning the teaching process, approximately 26% of the participants expected
the instructor to perform some of the appropriate musical works included in the
curriculum, 21% wanted to attend concerts featuring the musical works discussed in
the course, 15.5% wanted to conduct activities related to musical performance, 15%
preferred to watch videos about the performance of the musical works discussed in
the course, and 10% expected to listen to the related CDs. Furthermore, approximately
7% of the participants expected to watch documentaries or films on the topics covered
by the course, 2.5% wanted to write about their emotions and thoughts about the
musical works discussed in the course, 2.2% wanted the instructor to only verbally
present the course content, and 1.4% expected to be asked to make presentations about
the course content to the other students.

Students” Expectations of the Evaluation Process of the Course

Results showed that approximately 60% of the participants’ expectations of the
course evaluation process were paper-and-pencil tests consisting of multiple-choice
questions, 13% preferred the assessment of performance-oriented activities, 9.3% and
9.1% expected to be assigned homework in groups and individually, respectively, 3.5%
expected the evaluation to be undertaken through tests containing open-ended
questions, 2.7 % wanted to make presentations, 1.8 % favored self-assessment, and 0.8%
preferred peer assessment.



Merih DOGAN / Eurasian Journal of Educational Research 87 (2020) 179-198 | 185

Students’ Views concerning the Opening of Music Courses with Different Content

Of the participant students, 78.2% stated that they would like to see the availability
of more music courses with different content, while 21.8% did not think this was
necessary.

Of the 426 participants that wanted more music courses with different content to
be made available, 32% stated their course preference as solfeggio, 59.6% as voice
training, 80% as instrument training, 28% as choral training, 20.4% as the history of
Classical Western music, 26.7% as the history of Turkish music, 15.4% as the history of
jazz, and 25.8% as the history of rock and pop music. In this question, the participants
were allowed to mark more than one option.

Results Concerning the Second Research Question

The second research question of this study aimed to determine the students’
reasons for choosing music as an elective course, their expectations of the objectives,
teaching processes and evaluation processes of the course and expectations concerning
the opening of different music courses with varying content differed according to
whether they had previously received amateur music education.

Students” Reasons for Enrolling in the Music Course according to whether they had
Previously Received Amateur Music Education

Table 1 shows the cross-table and chi-square results concerning the students’
reasons for choosing the music course according to the presence/absence of previous
amateur music education.

Table 1

Effects of Previous Amateur Education on the Students’ Choice of Music as an Elective Course

Reasons behind the students’ choice x2
Interested Willing  Easy No Total
in music 'to alternative X2=37,633
improve
self sd=3
Previous p = 0.000
music % £ % f % f % £ %
education
Yes 83 648 22 172 10 78 13 102 128 100
No 90 326 83 301 53 192 50 181 404 100

Among the students that had previously received amateur music education, the
reasons for enrolling in the elective music course were being interested in music for
65%, self-improvement for 17.2%, thinking that the course is easy for 8%, and having
no alternative for 10.2%, while the students that had not received amateur music
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education before university chose these options at the rates of 32.6%, 30.1%, 19.2% and
18.1%, respectively (Table 1). The differences in the observed values between the two
groups were found to be statistically significant (x%@) = 37.633, p < 0.05). According to
these findings, most students with previous amateur music education chose the music
course because they were more interested in music than those without this history,
whereas the latter tended to make this decision on the basis of improving themselves.

Students’ Expectations of the Course Objectives according to the Presence/Absence of
Previous Amateur Music Education

Table 2 presents the cross-table and chi-square results of whether previous amateur
music education affected the top three course objective expectations of the students.

Table 2

Effects of Previous Amateur Education on the Students’ Expectations of the Course Objectives

Views on the course objectives Total x?

Recognizing Learning to Performing
different play rhythmic

. . x?=4.743
genres musical exercises
instruments sd=2
Previous f % f % f % f % p =0.093
music
education
Yes 84 57.1 48 327 15 10.2 147 100
No 215 64.8 77 232 40 12 332 100

The examination of Table 2 reveals that 57.1% of the students who received music
education and 65% of those without a history of such education chose the option
‘recognizing different genres of music” as the course’s objective. In addition, ‘learning
to play musical instruments” was the expectation of 32.7% and 23.2% of the students
with and without previous music education, respectively. The differences between the
observed percentages of the groups were not statistically significant (x2(» = 4.743, p >
0.05).

Students’ Expectations of the Teaching Process according to the Presence/Absence of
Previous Amateur Music Education

In Table 3, the cross-table and chi-square results of whether or not previous
amateur music education affected the students’ top three expectations of the teaching
process of the music course are given.
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Table 3

Effects of Previous Amateur Education on the Students’ Expectations of the Teaching Process
in the Course

Views on the teaching process Total x?
Instructor Attending Performance-
performance  concerts based. <% =10.004
practice
Previous  f % f % f % f % sd=2
music p =0.007
education
Yes 43 387 29 261 39 351 111 100
No 89 434 76 371 40 195 205 100

38.7% of those that had previously received music education and 43.4% of those
without previous music education considered that as part of the teaching process, the
instructors should perform appropriate examples of the musical works discussed in
the course . In addition, attending concerts featuring the performance of musical works
covered by the course program was chosen by 26.1% and 37.1% of the students with
and without previous music education, respectively. These results indicate that the
students with previous music education favored instructor performance and out-of-
school concert activities in the teaching process at a higher rate than those without
such education. Furthermore, it was determined that musical performance-based
activities were expected by 35.1% of the students with previous music education and
19.5% of those without such education. The differences between the two groups
concerning the observed percentages were statistically significant (x2 = 10.004, p <
0.05). Thus, it can be stated that the students that had previously received music
education were more willing to engage in practice related to their own musical
performance during the music course.

Students’ Expectations of the Evaluation Process according to the Presence/Absence of
Previous Amateur Music Education

Table 4 presents the cross-table and chi-square results of whether previous amateur
music education affected the students’ top three expectations of the evaluation process
in the music course.
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Table 4

Effects of Previous Amateur Music Education on the Students” Expectations of the Evaluation
Process in the Course

Views on the evaluation process Total x?
Multiple- Homework  Performance
choice (in groups)  assessment x2=3.919
Previous f % f % f % f % sd=2
music . p=0.141
education
Yes 93 727 8 6.3 27 211 128 100
No 214 767 26 9.3 39 14 279 100

The results given in Table 4 reveal that 72.7% of the students with previous music
education and 76.7% of those without previous music education preferred multiple-
choice tests for the evaluation process of the course. In addition, 6.3% of the former
and 9.3% of the latter expected to be assigned homework in groups, while the
performance-based assessment was favored by 21.1% and 14%, respectively. There
was no statistically significant difference between the two groups concerning the
observed percentages (x%@) = 3.919, p > 0.05).

Students’ Views on the Opening of other Music Courses according to the Presence/Absence
of Previous Amateur Music Education

Tables 5 to 7 present the cross-table and chi-square test results of the top three
music courses that the students wanted to be opened according to whether or not they
had previously received amateur music education.

Table 5
Effects of Previous Amateur Music Education on the Students” Choice of Solfeggio as a New
Course
Views on other music courses with different x?
content
Solfeggio Training Total
Yes No x?=7.298
Previous f % f % f % sd=1
music p =0.007
education
Yes 56 31.8 120 682 176 100
No 79 21.2 294 788 549 100

Approximately 32% of the participants that had previously received amateur
music education wanted to see the availability of a course on solfeggio. Of the students
without amateur music education, only 21.2% wanted this course to be opened. The
differences between the two groups concerning the observed values were statistically
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significant (x%@)=7.298, p < 0.05). According to these findings, it can be stated that the
participants who had previous amateur music education wanted solfeggio courses
more than the other group.

Table 6

Effects of Previous Amateur Music Education on the Students” Choice of Voice Training as a
New Course

Views on other music courses with different x?

content

Voice Training Total

Yes No x%=9.238
Previous f % f % f % sd=1
music p =0.002
education
Yes 98 55.7 78 443 176 100
No 156 41.8 217 582 373 100

As shown in Table 6, 55.7% of the participants with previous amateur music
education and approximately 42% of the participants without such education were in
favor of the idea of a course on voice training being opened, while this was not deemed
necessary by the remaining 44.3% and 58.2% of the former and latter groups,
respectively. The differences in the observed values of the two groups were
statistically significant (x%@)= 9.238 p < 0.05). Accordingly, it was interpreted that the
students that had previously received amateur music education wanted to have the
option of a voice training course more than those without such background.

Table 7

Effects of Previous Amateur Music Education on the Students” Choice of Instrument
Training as a New Course

Views on other music courses with different x?
content
Instrument Training Total
Yes No x% =6.879
sd=1
Previous f % f % f % p =0.009
music
education
Yes 122 69.3 54 307 176 100
No 215 57.6 158 424 373 100

Table 7 reveals that 69.3% and 57.6% of the participants with and without previous
music education considered that a new course focusing on how to play musical
instruments should be made available, whereas this was not one of the preferences for
the remaining 30.7 and 42.4%, respectively. A statistically significant difference was
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noted between the observed values of the two groups (x%@) = 6.879 p < 0.05). In this
context, the findings suggest that the participants that had previously received
amateur music education wanted the option to enroll in a course where they could
learn to play a musical instrument more than those without previous music education.

Results concerning the Third Research Question

The third research question aimed to investigate whether the students’
expectations of the applied course content differed according to the presence/absence
of amateur music education or their ability to play a musical instrument.

Tables 8 and 9 present the cross-table and chi-square results of the students’
expectations of the applied course content in relation to whether they had previously
received music education, and they were able to play a musical instrument,
respectively.

Table 8

Effects of Previous Amateur Music Education on the Students” Expectations of the Applied
Course Content

N Mean Rank U p r
rank sum

Instrument Yes 173 299.46 51806.5 26216.5 0.001
Training 0.14

No 364 25452 92646.5
Voice Yes 165  294.74 48632 24793 0.001 0.14
Training No 362 249.99 90496
Rhythm Yes 168  295.38 49623 25053 0.001 0.14
Training

No 360 250.09 90033

When Table 8 is examined, it is seen that the students that had previously received
amateur music education had a higher mean rank (299.46) in relation to their
expectations of instrument training being included in the content of the music course
compared to those that did not have such education (mean rank: 254.52). The two
groups significantly differed concerning the mean ranks (U = 26216.5, p < 0.01). These
results suggest that amateur music education had a significant effect on the students’
preference for musical instrument training being included in the content of the music
course. However, the calculated effect size value (r = 0.14) showed that a low-level
effect.

In a similar vein, the students with amateur music education had a higher mean
rank related to their preference of voice and rhythm training to be included in the
course content compared to those without such education, and there was a statistically
significant difference between the two values (U = 24793, p < 0.01; U = 25053, p < 0.01).
The calculated effect size revealed that having amateur music education had a low
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impact on the students” preference for voice or instrument training to be included in
the course content (r = 0.14).

Table 9

Effects of the Students” Ability to Play Instruments on their Expectations of the Applied
Course Content

N Mean Rank U p r
rank sum

Instrument Yes 170 29472 50102 27333 0.011 0.11
training

No 370 259.37 95968
Voice Yes 165  276.08 455525 283675 0.266 -
training

No 365  260.72 95162.5
Rhythm Yes 166  291.92 48459.5 259915 0.006 0.12
training

No 365  254.21 92786.5

The students that were able to play a musical instrument had a statistically
significantly higher mean rank concerning their preference of the course content
including instrument and rhythm training compared to those that were not able to
play a musical instrument (U = 27333, p < 0.05; U = 25991.5, p < 0.01). However, the
effect sizes calculated indicated that the students” ability to play a musical instrument

only had a low impact on their level of preferences of instrument and rhythm training
(r=0.11;r=0.12).

Lastly, concerning the inclusion of voice training in the course content, there was
no statistically significant difference in the mean rank values of the two groups (U =
28367.5, p > 0.05).

Discussion, Conclusion and Recommendations

The top three reasons given by the students for choosing the music course were
their interest in music, willingness to improve themselves, the easy nature of the
course, and lack of an alternative. In a study conducted by Em, Yondem and Ece (2018),
it was reported that the students chose this course largely due to their interest. In
another study, Gurgan (1986) determined that the majority of students chose this
course to acquire general information about music.

In the current study, the students’ expectations of the course objective were
mostly being able to recognize different genres of music, followed by learning how to
play musical instruments, performing rhythmic exercises, and singing. In previous
research, Kaya and Ustun (2013) found that the majority of the students thought that
the elective music course was oriented toward practice. Similarly, some of the students
in the study by Gurgan (1986) suggested that the course program should be prepared
with an emphasis on playing instruments in addition to the introduction of general
information on music.
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The three genres that the students expected to be included in the music course
were Turkish Folk Music, Turkish Art music, and Rock music. In the study of Gurgan
(1986), some of the students provided suggestions, such as ‘listening to examples of all
kinds of music in the class” and ‘going to concerts’. The expectations of the students in
our sample concerning the applied course content were rhythm, instrument and voice
training in the order of preference.

Among the activities that the students wanted to be included in the teaching
process of the course, the three most preferred were the instructors giving musical
performance/concerts of some of the appropriate musical works discussed in the
course, attending out-of-school concerts featuring the performance of musical works
covered by the course program, and engaging in activities based on musical
performance. In the research conducted by Em, Yondem and Ece (2018), the activities
that the students expected from this course were mostly identified as instrumental
concerts, seminars on musical instruments, student-centered activities (such as
concerts), instrument training in-class hours, music activities undertaken by the music
department, music seminars, simple song training (accompanied by play), mini-
concerts given by the instructor of the course, collective singing in the class, voice
exercises in the class, and music contests.

In this study, the top three preferences of the students about the evaluation process
of the course were tests consisting of multiple-choice questions, assessment of practice
based on musical performance applications, and homework to be assigned in groups.

The majority of the students were in favor of the opening of new music courses
with different content. The students in favor of the availability of other music courses
with different content mostly preferred to receive instrument, voice and solfeggio
training. Similarly, on the completion of their research eliciting student views, Em,
Yondem and Ece (2018) concluded that the music course could be improved
concerning various aspects. This is also consistent with the study of Gurgan (1986),
who referred to the presence of students that proposed to prepare and implement
individualized programs within the music course curriculum according to the
different talent and desire groups and to extend the course to cover different branches
of music.

The students’ reasons for enrolling in the music course differed according to
whether or not they had received pre-university amateur music education, and the
students that had such background chose this course because they were more
interested in music compared to those without previous music education who mostly
considered this course as an opportunity to improve themselves. However, in this
research, the students’ expectations of the course objective did not differ according to
the presence/absence of previous amateur music education.

Having received pre-university amateur music education had a significant effect
on the students” preferences related to the inclusion of instrument, voice and rhythm
training in the applied course content. However, this effect was at a low level.
Furthermore, being able to play a musical instrument had a significant, albeit low-
level, effect on the students’ preference regarding the inclusion of instrument and
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rhythm training in the course content. However, no statistically significant difference
was found in the students’ preferences regarding voice training in relation to their
ability to play a musical instrument.

The results of the present study indicated that the students with pre-university
amateur music education preferred to conduct more performance-based activities as
part of the teaching process of the course in contrast to the students without music
education background, who mostly stated that they would like to see the instructors
perform musical works or to attend concerts during the teaching process. However,
the students” expectations of the evaluation process of the course did not significantly
differ according to whether they had received amateur music education. Lastly, the
findings showed that the students with amateur music education wanted to see the
availability of courses on solfeggio, instrument and voice training at a higher rate than
the other group.

The following recommendations are made to encourage students’ permanent
learning in light of the findings obtained in this study: During the music course, in
addition to verbal instruction, students can be engaged in activities related to musical
performance. Of the musical works included in the course program, some of those that
are appropriate can be performed by the instructor. The students and the instructor
could attend music concerts as a class. Various videos, documentaries and films on the
musical works, depending on availability, could be presented during class hours.
Furthermore, music courses can be diversified, and courses can be opened for different
theoretical and practice topics of music. The physical infrastructure required for
applied courses should be improved. Programs can be developed for different content
music courses. Studies should be conducted to investigate the potential effects of
opening such courses on students.
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Ozet

Problem Durumu: Universitelerde belli bir meslege yonelik egitim verilmektedir.
Ancak; gelismis tilkelerde bireylerden artik sadece mesleki bilgilere sahip degil;
bununla beraber entelektiiel olarak da donamimli olmalar1 beklenmektedir.
Universitelerdeki segmeli dersler bireylere bu konuda olanaklar tanimaktadir. Sanat,
spor gibi alanlar1 iceren se¢meli dersler 6grencilere farkli bakis agilar1 kazandirabilir.
Kendilerini gelistirebilmeleri konusunda farkh kapilar agabilir. Ogrencilerin derse
yonelik beklentilerinin belirlenmesi ise dersin 6gretim siirecine katki saglayabilir.

Amag: Bu aragtirmada, Ankara Universitesi'nde gesitli fakiiltelerde okuyan ve segmeli
miizik dersi alan 6grencilerin; miizik dersini se¢me nedenlerini, dersin amacina
yonelik beklentilerini, dersin igerigine yonelik beklentilerini, dersin 6gretim siirecine
yonelik beklentilerini, dersin degerlendirme siirecine yonelik beklentilerini, farklt
icerikte miizik derslerinin agilmasina yo6nelik beklentilerini belirlemek; &grencilerin
dersi se¢cme nedenlerinin, 6grencilerin dersin amacma, Ogretim siirecine,
degerlendirme siirecine, farkli igeriklerdeki miizik derslerinin agilmasina yonelik
beklentilerinin, amator olarak miizik egitimi alip almama durumuna gore farklilasip
farklilasmadigimi belirlemek; 6grencilerin dersin icerigine yonelik beklentilerinin,
amator miizik egitimi alip almama ve c¢algi calip ¢alamama durumlarma gore
farklilasip farklilasmadigini belirlemek amaclanmustir.

Yéntem: Aragtirma, betimsel bir aragtirmadir. Calisma grubu Ankara Universitesinde
cesitli fakiiltelerde 6grenim goren 552 6grenciden olusmaktadir. Arastirmada gerekli
verilerin toplanmasi igin anket formu olusturulmustur. Verilerin analizinde, frekans,
ytizde degerlerinden yararlanilmis, Man Whitney U ve ki kare bagimsizlik testleri
hesaplanmigtir. Verilerin analizinde SPSS 21.0 yazilimindan faydalanilmistir.

Bulgular: Cesitli fakiiltelerden 6grencilerin katilimi ile yapilan bu calismada,
ogrencilerin, miizik dersini se¢me sebepleri, dersin amacina yonelik beklentileri,
dersin iceriginde yer almasin istedikleri miizik ttirleri, dersin iceriginde yer almasim
istedikleri uygulamaya yonelik konular, 6gretim stirecine yonelik tercih ettikleri
etkinlikler, dersin degerlendirme siirecine yonelik beklentileri, fakli icerikte miizik
derslerinin acilmasina yonelik beklentileri tespit edilmistir.

Ogrencilerin dersi segme nedenleri, dersin 6gretim siirecine yonelik beklentileri, farkli
icerikte derslerin agilmasina yonelik beklentileri tiniversite 6ncesinde amator miizik
egitimi alma durumlarina gore farklilasmaktadir. Ogrencilerin dersin amacina yénelik
beklentileri, degerlendirme siirecine yonelik beklentileri miizik egitimi alma
durumuna gore farklilasmamaktadir.
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Ogrencilerin dersin igeriginde yer almasin istedikleri uygulamaya yonelik konularda
calgl egitimi, ses egitimi, ritim egitimi tercihlerinde, amator miizik egitimi alma
durumlar1 anlaml bir etkiye sahiptir. Ancak, bu durumun diisiik bir etkiye sahip
oldugu belirlenmistir. Ogrencilerin calg1 egitimi ve ritim egitimi tercihlerinde calg1
calabilme durumlari anlaml bir etkiye sahiptir. Ancak, bu durumun diisiik bir etkiye
sahip oldugu belirlenmistir. Calg1 calabilen 6grencilerin se¢meli miizik dersinin
iceriginde ses egitimi olmasini istemelerine yonelik fark ise anlamli degildir.

Sonug ve Oneriler: Ogrenciler, miizik dersini secmelerinin sebeplerini en ¢ok ilk {ig
sirada, ilgi duymalari, miizik konusunda kendilerini gelistirmek istemeleri, dersin
kolay oldugunu diistinme ve sececek baska ders olmamasi olarak belirtmislerdir. Em,
Yondem ve Ece'nin (2018) ¢alismasinda 6grencilerin dersi tercih etme sebeplerinin
biiyiik olgiide ilgilerinden dolay1 kaynaklandigi belirtilmistir. Giirgan'in (1986)
arastirmasinda Ogrencilerin biiytik kismunin dersi, mitizik hakkinda genel bilgi
edinmek amactyla sectigi belirlenmistir.

Ogrencilerin dersin amacina yonelik beklentileri, sirastyla miizik tiirlerini tanimak,
calg1 calabilmek, ritim uygulamasi yapabilmek, sarki soyleyebilmektir. Kaya ve
Usttin’tin  (2013) arastirmasinda 6grencilerin  bilyiikk cogunlugu segmeli miizik
derslerinin uygulamaya yonelik olmasi goriistindedir. Giirgan'in  (1986)
arastirmasinda dgrencilerin bir kismi, programlarin, genel miizik bilgisi yaninda
enstriiman ¢alma agirlikli olacak sekilde hazirlanmasini 6nermislerdir.

Ogrencilerin dersin iceriginde yer almasini en ok oranla bekledikleri ti¢ miizik tiirii
Turk Halk Muzigi, Turk Sanat Miizigi ve Rock Miizigi'dir. Giirgan'in (1986)
arastirmasinda 6grencilerin bir kismi “btittin miuizik tiirlerinden 6rnekler dinletilmeli
ve konserlere gidilmeli” seklinde onerilerde bulunmustur. Ogrencilerin uygulamal
konulara yonelik beklentileri ise en ¢ok tercih edilme sirasina gore ritim egitimi, calg:
egitimi, ses egitimine yonelik konulardir.

Ogrencilerin dersin 6gretim siirecinde yer almasini istedikleri etkinliklerden en gok
tercih ettikleri ti¢ etkinlik sirasiyla derste ele alnan eserlerden uygun olanlarinin
Ogretim eleman:i tarafindan c¢alinmasi/miizik dinletilerinin yapilmasy; derste ele
alman eserlerin bulundugu konserlere gidilmesi; derste ogrencilere miizikal
performansa dayal uygulamalar yaptirilmasi etkinlikleridir. Em, Yondem ve Ece'nin
(2018), arastirmasinda, ogrencilerin derste bekledikleri etkinlikler biiyiik olctide,
“Dersin 6grencileri tarafindan yapilan enstriimantal konserler, enstriiman tanitim
seminerleri, dgrenci merkezli etkinlikler (6grenci konseri, dinletisi vb.), derste
enstriiman egitimi, muzik bslimii tarafindan yapilan konser etkinlikleri, miizik
seminerleri, basit sark: egitimi (oyun esliginde), dersin 6gretmeni tarafindan yapilan
mini konser, derste toplu sarki soyleme, derste ses egzersizi yapma, miizik
yarigsmalar1” gibi goriisler olarak tespit edilmistir.

Ogrencilerin dersin degerlendirme siirecine yonelik beklentileri en gok tercih ettikleri
secenekler ilk i¢ sirada, coktan se¢meli sorularin oldugu testler; miizikal performansa
yonelik uygulamalarin degerlendirilmesi, grup calismast olarak smif disinda
yapilacak 6devlerdir.
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Ogrencilerin biiyiik bir kismui farkli igerikte miizik derslerinin agilmasindan yanadir.
Farkli iceriklerde dersler acilmasini isteyen 6grenciler cogunlukla, galgi egitimi, ses
egitimi ve solfej derslerinin agilmasini tercih etmislerdir. Em, Yondem ve Ece’nin
(2018) aragtirmasinda “Ogrencilerin goriislerine gore miizik dersinin farkl agilardan
gelistirilebilir oldugu distintilmektedir” ifadesi yer almaktadir. Giirgan'in (1986)
arastirmasinda miizik ders programi icinde, ayri yetenek ve istek gruplarina gore ayr1
ayr1 programlarin hazirlanip uygulanmasi ve dersin sadece bir dala bagh kalmayip
miizigin farkli kollarim da icine alip genisletilmesi ¢nerilerinde bulunan 6grenciler
olmustur.

Ogrencilerin ders se¢me nedenleri, iiniversite 6ncesinde amatér olarak miizik egitimi
almalarimna gore farklilasmakta olup, egitim alan dgrencilerin almayanlara gére daha
¢ok ilgi duyduklari i¢in, almayanlarin alanlara gore daha ¢ok kendilerini gelistirmek
icin dersi sectikleri tespit edilmistir. Ogrencilerin dersin amacina yonelik
beklentilerinin amator olarak miizik egitimi alma durumlarina gore farklilasmadigt
saptanmustir.

Ogrencilerin dersin igeriginde yer almasim istedikleri uygulamaya yonelik konularda
calgt egitimi, ses egitimi, ritim egitimi tercihlerinde, amatér miizik egitimi alma
durumlar1 anlaml bir etkiye sahiptir. Ancak, bu durumun disiik bir etkiye sahip
oldugu belirlenmistir. Ogrencilerin calgi egitimi ve ritim egitimi tercihlerinde calg:
calabilme durumlar1 anlaml bir etkiye sahiptir. Ancak, bu durumun diisiik bir etkiye
sahip oldugu belirlenmistir. Calg1 calabilen 6grencilerin se¢meli miizik dersinin
igeriginde ses egitimi olmasini istemelerine yonelik fark ise anlaml degildir.

Universite dncesinde amator miizik egitimi alan &grencilerin almayanlara kiyasla
dersin 6gretim siirecinde dgrencilere performansa dayali uygulamalar yaptirilmasini
daha ¢ok tercih ettikleri; amator miizik egitimi almayan 6grencilerin alanlara kiyasla
Ogretim siirecinde 6gretim elemaninin miizikal performans gostermesini ve ilgili
konserlere gidilmesini daha ¢ok tercih ettikleri belirlenmistir.

Ogrencilerin dersin degerlendirme siirecine yonelik beklentilerinin amatér olarak
miizik egitimi alma durumlarina gore farklilasmadig: tespit edilmistir. Amator miizik
egitimi alan ogrencilerin almayanlara gore, solfej, calgt egitimi ve ses egitimi
derslerinin olmasini daha ¢ok istedikleri saptanmaistir.

Cikan sonuglar dogrultusunda miizigin farkli alanlar ile ilgili, farkli igeriklerde

dersler acilmasi onerilebilir. S6z konusu dersler icin program gelistirme calismalar:
yapilabilir. Derslerin 6grenciler tizerindeki etkilerini inceleyen ¢alismalar yapilabilir.

Anahtar Kelimeler: Muizik dersi, tiniversite 6grencileri, segmeli dersler, amator miizik
egitimi.
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Introduction

Political and social scientific awareness of the globalizing world has shaped the
trends of the topics addressed in the research studies. More precisely, they have
boosted the cross-cultural studies to focus on non-cognitive constructs in recent
decades thanks to their ability to predict not only cognitive ability but also educational
and organizational outcomes (Hough & Dilchert, 2010). Also, focusing on non-
cognitive variables in education and organizational research might give a chance to
better predict the achievement in these areas and help to understand these variables
in cultural contexts. Especially in education, there is an increased interest of cross-
cultural studies in examining non-cognitive factors and their relationships with
educational achievement outcomes (Richardson, Abraham & Bond, 2012). Despite
many advantages, assessment of non-cognitive constructs such as value and attitude
have a number of handicaps that are not the case for cognitive ability assessment. One
of them is that test scores obtained from assessment of non-cognitive constructs may
be susceptible to the influence of response styles (McGrath, Mitchell, Kim & Hough,
2010). The primary approach used to measure non-cognitive characteristics is to
provide a set of statements with a sequential list of descriptors to respondents to
determine their level of agreement (Likert, 1932). However, using the list of
descriptors has been reported to be vulnerable to response style bias such as extreme
response style (ERS), acquiescence response style (ARS), and mid-point response style,
etc. (Van Herk, Poortinga & Verhallen, 2004). They threaten the validity of the scores
obtained from the scales measuring non-cognitive constructs (Podsakoff, MacKenzie,
Lee & Podsakoff, 2003). In cross cultural research, the most commonly encountered
response styles affect the associations between a construct and the substantive trait of
interest are ARS and ERS (Fischer, 2004). ARS is the tendency to provide positive
response to the items without considering their content (Van Herk, Poortinga &
Verhallen, 2004). It is also called as “agreement tendency” (Greenleaf, 1992). On the
other hand, ERS is the tendency to select extreme end points of response categories
such as “strongly agree/disagree” (Chun, Campbell & Yoo, 1974). Specifically,
differences in ERS could distort differences in the group means. It also affects item
correlations and increases or decreases reliability regarding the internal consistency.
Moreover, ERS affects the level of correlations between measures, and thus the results
obtained from factor or cluster analyses. On the other hand, ARS usually causes the
mean of the item to be estimated more or less than its’ true score (Fischer, Fontaine,
van de Vijver & van Hemert, 2009), leading to biased results. These biased scores may
lead to Type I or Type Il error, resulting in erroneous conclusions (Hutton, 2017). Since
both attitudes and the response style can differ from one culture to another, obtaining
the difference among these attitudes can either present the actual cultural differences
in attitudes of the interest or in response style (Eid, Langeheine & Diener, 2003).
Therefore, to reveal the real situation which exist in the different cultures, the impact
of response styles should be examined.

In the literature, there is no single accepted method addressing response style
threat although there is a consensus that they adversely affect the measurement of
attitudes. This division in approaches may prevent applied researchers investigating
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the degree to which measurement issues distort their findings and controlling for such
biases systematically. In this regard, this paper comes up with several important
arguments to use Item Response Theory (IRT) approach for detecting ERS and ARS in
culturally diverse groups which allows for adjustment for response styles. To make
social researchers more familiar with the issue of detecting response style, Tutz,
Schauberger and Berger (2018) proposed a Partial Credit model with response style
(PCMRS) which allows for adjustment for response style behavior. Usefulness in
differentiating the substantive trait and response style and being easy to implement in
respective software make this model readily available to researchers.

Alternative Approaches

In general, in the literature, two different approaches exist for handling the
response styles. In the first one, items that are uncorrelated with the items measuring
the substantive characteristic are (Greenleaf, 1992; Weijters, Geuens & Schillewaert,
2010) added to scale to detect the response styles. In the second one, the scale’s own
items which were originally intended to measure the substantive characteristics are
used. In other words, in this approach there are no extra items added to the scale. A
disadvantage of them is that “they are generally little to rectify the effects of response
style on resulting scores once detected” (Bolt & Johnson, 2009, p.337). In other words,
they do not allow researchers to obtain response style-adjusted scores of the
individuals.

In addition to different approaches detecting response styles, various statistical
techniques were used to examine them. The most primitive one is to determine several
descriptive statistics (Reynolds & Smith, 2010). This approach is simple when
compared to the other approach. However, descriptive statistics are not sufficiently
explanatory enough since this technique cannot distinguish the response styles from
the trait of interest. Therefore, it is difficult to determine whether the responses of the
individuals reflect the response style, the actual characteristic to be measured, or both.

Other than primitive techniques, there are also more novel techniques which were
introduced in the framework of Structural Equation Modeling (SEM) or IRT. In the
first technique, confirmatory factor analysis (CFA) was performed to detect response
styles. In CFA, response styles were usually considered as continuous latent variables
(Billiet & McClendon, 2000). Instead of using CFA, latent class analysis can be used to
determine subgroups of individuals who show different behaviors in terms of
choosing the response categories. However, at this time the response styles were
handled as categorical variables (Moors, 2010). In the second technique, several studies
used a multidimensional nominal response model to determine and adjust the effect
of ERS (Bolt & Johnson, 2009). Moreover, PCM, one of the polytomous IRT models,
was adapted as mixture models to determine latent groups of different response styles
(e.g., Austin, Deary & Egan, 2006). In mixture models, it was supposed that
respondents belong to distinct latent classes. While some of the classes may represent
response styles, some of them may represent the substantive trait. In this case, from
one class to other class item response models fitting within different classes can
change. A problem of performing them is that the number of classes is not known in
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advance. Therefore, how to interpret the model within classes is a problematic issue.
Even if the number of classes is determined, it is still hard to explain the difference
between classes. Also, explanation of the trait represented by a class can be more
complicated since it may be a response style or another trait responsible for selection
of item response categories. Additionally, response styles are considered as a discrete
trait (Bolt & Johnson, 2009). However, in the psychology, response style is often
considered as a continuous trait (e.g. Prediger, 1999). In this case alternative models
will be more proper. Recently, item response tree (IRTree) models were analyzed to
investigate response styles (Bockenholt & Meiser, 2017; Ilgun Dibek, 2019). It is more
flexible in terms of modelling item response data. Also, it provides the researcher to
model different types of response styles separately. However, flexibility brings along
additional difficulties. Constructing the correct tree is sometimes difficult because
there may be many options. On the other hand, there is no such vague situation when
PCMRS, which is based on IRT framework, is used to model response style of the
individuals. Also, it enables to determine whether response style exists or not.
Furthermore, if the response style exists in data set, PCMRS allow to determine how
strong the response style is (Tutz, Schauberger & Berger, 2018). PCMRS is distinct from
all these strategies. In PCMRS, a specific parameterization is used. More specifically,
for each individual, an additional parameter that determine the tendency of the
individual who select extreme or middle response categories is added into the model.
The general advantage of the PCMRS model for ERS and ARS lies in its simplicity of
calculation and usefulness in clarifying several essential questions of these response
styles, especially the amount of variance in person parameters that the response styles
accounted for as well as the effect of them on estimates of item parameters (Tutz et al.,
2018). As opposed to mixture models, this model provides the researchers to handle
the response style as a continuous trait. Also, in this model, parameters regarding
ability and response style can be simultaneously estimated, which helps to determine
to the relationship between them. This approach can be used with not only partial
credit model but also with ordinal latent trait models (Tutz et al., 2018). In fact, PCMRS
can be seen as an extended version of PCM. To explain the association between PCM
and PCMRS, after the basic PCM is briefly explained, PCMRS that includes response
style parameters explicitly is considered.

The Partial Credit Model

Masters (1982) introduced the PCM. Suppose that the response of person p on one
specific item i is given by Ypi € {0,1,...k}. In PCM, the probability of selecting the

response category “r” is as follows:

_exp(Ti=, 0p—53)

P (Vi = 1) =5 60

=1,...k
In this equation, 8, denotes the person parameter regarding substantive trait and
(8i1, -, 8% ) denotes item parameters of item i. If one considers adjacent categories (r -
1, r), PCM model can be presented as
P(Ypi=
log (M) = 0,—6,, r=1..k

P(Ypi=r-1)
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The Partial Credit Model with Response Style

Let the categories 0, . . ., k denote the graded response categories of an item. The
number of response categories that the item has can be even or odd:

odd number of response categories. If there is an odd number of response categories,
then k is even, and assume that m represents the mid-point of the response categories
(i.e m=k/2). In PCM, the predictor, when selecting between categories r-1 and r, is
denoted by 1pir = 8, — &;. The parameter J;, identifies the choice between categories
r-1and r. ARS and ERS are modeled by adjusting the thresholds J;,. To detect the effect
of response style, one more person parameter ¥, is added in the predictor. This
parameter moves the thresholds of categories representing agreement and
disagreement into opposite directions. In this case, PCMRS can be formulated as (Tutz,
Schauberger & Berger, 2018):

I ( P(Ypi=r)

P(Yp1=r—1)) = 9P+ Yo — Sip,r=1,...m

I ( P(Ypi=r)

P(Ypi=r-1)

) =60p—vp — O, r=m+1,... K

In PCMRS, the predictor, when selecting between categories r — 1 and 1, is as
follows:

Npir=6p +sgn(m —7r+0.5)y, — &, , r=1,...k

where sgn( ) represents the sign function. When “x” takes value greater than “0”
the sgn(x) takes a value of “1”, and when x takes value greater than “0”, the sgn(x)
takes a value of “-1”. Lastly, if x=0, then sgn(x) = 0. In this case, the response categories
are divided into three categories. These categories are categories indicating the
disagreement, the neutral category and categories indicating the agreement of the
participants.

even number of response categories. If the number of categories is even, then k is odd.
In this case, the response categories are divided into the disagreement and agreement
categories at the point m = [k/2] + 1. So, the related PCMRS addressing the tendency
of choosing middle and extreme categories can be formulated as follows:

log (m) =0,+Yp— 6, r=1,...m-1

P(Ypi=r-1)

109<M)=9p_5ir/1'=m

P(Ypi=r—-1)

log (M) =0,—V¥p — Oir , T =mtl,.. Kk

P(Ypi=r-1)
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For this case, the predictor can be defined as npir =6, + sgn (m — 1)y, — 8; , 1=
1,...k.

To sum up, it is clearly understood that PCMRS model allows researchers to
determine the effect of ERS and ARS simultaneously and it can be used for both even
numbered and odd numbered response categories, as well. This paper is built on the
study of Tutz, et.al.,(2018). The present study makde contributions to the related
literature in many ways. Firstly, it provided the reader with a general picture of
alternative approaches for detecting ARS and ERS in survey data. Moreover, in this
study, in addition to brief explanation of partial credit model (PCM), a detailed
explanation of the PCMRS proposed by Tutz, Schauberger and Berger (2018) for
determining and eliminating the effect of response style behavior in various cultures
was given. Also, this study heeded the call of several authors such as Van de Vijver
and Leung (2000) and Moors (2004), and empirically examined the role of response
style which distorts the measurement of attitudes by focusing on the changes in item
and person parameters. As a result, this study will contribute to see the actual situation
of students from different countries, which helps the related policy makers of these
countries to be aware of this problem and make suitable changes in their education
system. In this context, the research questions that this study sought to answer were
as follows:

i Does the effect of response styles exist in TIMSS 2015 data?

ii. How do the response styles affect the variability in person parameters of
the countries participated in TIMSS 2015?

iii. What is the percentage of students with different response styles in the
countries participating in TIMSS 2015?

iv. How do the response styles affect thresholds of the attitudinal items?

v. How do item response curves differ with different amount of response
style parameters?

Method
Research Design

This study is a descriptive research study regarding the detection of the effect of
ERS and ARS among students and items (Johnson & Christensen, 2008). In descriptive
research studies, there is no manipulation. They are conducted to provide the accurate
characteristics of the individuals or the phenomenon.

Research Sample

The eighth-grade students in the countries participated in TIMSS 2015 constituted
the sample of this study. Students were selected by performing two-stage stratified
sampling method. In the first stage, schools were randomly chosen in accordance with
their proportion in the population. In the second stage, from each of these schools at
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least one class was randomly chosen. All students in these classes were included in
the study (LaRoche, Joncas & Foy, 2016). Population and sample of these countries are
given in Table 1.

Table 1

Population and Sample
Country Population Sample

School Student School Student

Japan 10406 1162528 147 4745
Korea 3007 587190 150 5309
Taipei 931 285714 190 5711
Turkey 15583 1298955 218 6079
Oman 669 55181 300 9105
Jordan 3108 145847 254 7861

As it is clear from Table 1, while number of schools in the sample changes from 147
to 300, the number of students in the sample changes from 4745 to 9105.

To determine which countries will be selected, students’ scores on one of the
affective constructs were included in this study considering the effect of response style
on non-cognitive constructs. So, due to the association between value on mathematics
and attitude toward mathematics, countries are ranked according to the percentage of
students whose value on mathematics is high. In line with this criteria, three countries
with the fairly highest attitude scores and three countries with the fairly lowest
attitude scores were selected to determine whether the responses of the students reflect
the response style or the actual score on value in mathematics. In total, six countries
were selected. The percentages of the students who had a strong positive attitude
toward mathematics are given in Table 2 (Mullis, Martin, Foy & Hooper, 2016).

Table 2
Percentage of The Students Who Value Mathematics High
Country Students highly valued mathematics (%)
Japan 11
Korea 13
Taipei 10
International Average 42
Turkey 47
Oman 59

Jordan 65
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As it is clear in Table 2, while the percentages of the students highly valued
mathematics in Japan, Korea and Taipei are lower than that of the international
average, the percentages of the students in Turkey, Oman and Jordan are higher than
that of the international average. Also, it can be further stated that majority of the
students in Jordan valued mathematics high.

Research Instruments and Procedures

The TIMSS 2015 student questionnaire dataset was used to conduct analysis.
Related data set for each country was obtained from the official website
(https:/ / timssandpirls.bc.edu/timss2015/ international-database/ ). This
questionnaire includes items measuring students’ demographic information, their
home environment, school climate, and several affective constructs which are
supposed to be related to mathematics achievement and science achievement.
Specifically, in the present study, students’ responses to items measuring valuing on
mathematics were considered to examine the effect of ERS and ARS on them. Students
valuing mathematics is related to their external motivation and it indicates the attitude
towards the significance and benefits of mathematics (Wigfield & Eccles, 2000). All in
all, students’ levels of agreement with nine statements for this variable were measured.
These statements have four response categories ranging from “strongly agree” to
“strongly disagree”.

The student questionnaire takes 15-30 minutes to complete. For the selected
countries, the Cronbach alpha reliability coefficients of the scores obtained from
students’ valuing on mathematics scale ranged from .85 to .90. These scores are higher
than 0.70, indicating that the reliability values are sufficient (Nunnally, 1978).
Therefore, after the sufficient reliability coefficients were determined, further analyses
were performed.

Since all samples of the countries were used (i.e there is no selection from sample)
and imputation techniques may affect response categories (Mooi, Sarstedt, & Mooi-
Rec, 2018) selected by students, the missing values in each data set were deleted
instead of assigning a value. Also, in the same manner, since outliers may be the
students displaying extreme response style, they were not removed from the sample,
which is crucial and the main focus for this study. For the categories of attitudinal
items, a reverse coding was done so that the higher values obtained from the scales
would represent positive attitude toward mathematics.

Data Analysis

To determine whether the effect of response style exists in data set of the countries,
a simple PCM and PCMRS that uses modified thresholds were fitted. In both models,
marginal estimation was performed since the alternative estimation methods have
several handicaps. For example, the joint likelihood estimation has to estimate many
parameters, which causes estimates unstable. Also, it leads to asymptotically biased
estimates (Tutz, Schauberger & Berger, 2018). Before conducting the analysis,
assumptions of unidimensionality, local item independence, monotonicity, invariance
of item and person parameters were tested (Hambleton & Swaminathan, 1985). More
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precisely, when the scree plots for each country were examined, it was seen that there
was a main factor, providing evidence of unidimensionality. Additionally, the local
independence assumption was also met since the unidimensionality assumption was
met as stated by Hambleton and Swaminathan (1985). Also, it was determined that the
probability of selecting higher response categories of the item increases as the level of
the individual's ability increases, that is, the option characteristic curves increase
monotonically. To test invariance of the item parameters, item parameters were
estimated by using two groups of students who were selected from the sample for each
country and found similar to each other. To test the fact that person parameters are
free from the items, the person parameters were estimated by using two different item
sets and found to be similar to each other. All in all, all assumptions were met. Person
parameters for the PCM and person and response style parameters for the PCMRS
were assumed normally distributed. The estimated variance of the person parameters
(62) and the estimated covariance matrix

- G5 Covye

()

Cov,e Oy

14

between person and response style parameters were calculated by fitting the PCM and
PCMRS to determine the presence of response styles in TIMSS 2015 data and the role
of them in the variability of person parameters of the countries participated in TIMSS
2015. Additionally, by analyzing PCMRS model, for each student, the trait parameter
(vp) regarding response style were computed to determine the percentages of the
students exhibiting ERS and ARS.

To determine the effect of response styles on item parameters and item response
curves, scaled shifting of thresholds were used. Since the items used in this study has
four response categories, individuals have to select either agreement or disagreement
categories. In this case, for example, for item 1, the parameters 8;; ,8;, and , 853
determining the choice between categories 1 and 2, 2 and 3 and 3 and 4, respectively
are modified as 6;; =6;; — Yp, 812 = 615, and 83 =6;5 + ¥p, Where the parameters &;,
are estimated by PCM. The same modifications in item parameters were done for the
other items. Item and person parameters were estimated using R package of “PCMRS”
(Schauberger, 2018) and item response curves were plotted by using R packages of
“dplyr” (Wickham, Francois, Henry & Muller, 2019), “mirt” (Chalmers, 2012) and
“mirtCAT” (Chalmers, 2016). These parameters and curves obtained by using PCM
and PCMRS were compared.

Results

To determine whether the response style exist in TIMSS 2015 data and the influence
of the response style on the variability in the person parameters of the countries, the
estimated variance of the person parameters (62) and the standard deviation of the
response style parameters for the countries were determined by fitting PCM and

PCMRS and obtaining (3;). They were presented in Table 3:
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Table 3
Estimates Obtained from PCM and PCMSRS

Countries 82 s
s
Korea 248 ( E %;; ; g 19)
Taipei 2.65 (23105 43502)
Turkey 1.75 (1:74 20172)
Oman 1.65 (10167 1%% )
Jordan 2.49 (i% 4; ; g 75)

As itis shown in Table 3., the magnitude of the standard deviations of the response

style for the countries Japan, Korea, Taipei, Turkey, Oman and Jordan (6 (japan) =
1.80, Gy koreay = 241, By (raipeiy = 213, Gyirurkey) = 146, Gyioman) = 1.34,

Gy (jordan)= 1.63, respectively) indicated that the presence of response styles in the data
regarding students’ value in mathematics should not be ignored for all countries. After
the existence of the response styles in TIMSS 2015 was proved, the percentage of the
students having extreme response style or acquiescence response style were examined.
They were displayed in Table 4:

Table 4
The Percentage of The Students Displaying Response Styles
Countries Students Students Students
displaying displaying displaying none of ARS and ERS

ERS (%) ARS (%) (%)
Japan 38.6 422 19.2
Korea 35.8 40.4 23.8
Taipei 32.7 409 233
Turkey 30.6 35.5 33.9
Oman 29.2 32.6 38.2

Jordan 349 36.8 28.3
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As it can be understood from Table 4, the percentages of the students having ARS
were fairly higher than that of the students having ERS for all countries. In other
words, students in each country participated in TIMSS 2015 were less likely to choose
extreme categories compared to other categories. In addition, the percentage of the
students who do not have none of ARS and ERS ranged from 19.2 to 38.2.

When the effect of response styles on item parameters were examined, it was found
that they distorted the estimates of item thresholds. In other words, the presence of
response style led to biased estimation of item thresholds. Specifically, the estimates
of the item parameters for item 1 were shown in Figure 1, separately for each country.

BSBM20A BSBM20A

Japan Korea
BSBM20A BSBM20A
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-3

Taipei Turkey
BSBM20A BSBM20A
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o
s i
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— ! | )
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Figure 1. Estimates of thresholds for item 1 (code BSBM20A)
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Since the items used in this study had four response categories, three thresholds
were estimated. The red lines showed the estimates obtained from PCMRS and the
black ones represented the estimates obtained from the PCM. As it is shown in Figure
1, for the first and the last threshold of the first item were obviously estimated
differently by performing PCM and PCMRS for all countries, whereas the middle
thresholds were fairly close to each other. In other words, it was found that when the
effect of the response styles was neglected, the parameters of end points of response
categories was observed to be distorted.

When the effect of different amount of response style traits (y,) on item response
curves were analyzed, it was found that the probabilities of selecting different item
categories changed depending on the value of response style parameters of the
students. As an example, the item response curves obtained from the responses of the
Japanese and Turkish students to students’ value in mathematics scale were given in
Figure 2.

BSBM20A BSBM20A BSBM20A
Yp= —3.0 Yp =-.00 ¥Yp = 3.0
Japan Japan Japan
BSBM20A BSBM20A BSBM20A

Yp = —3.0
’ Yp= —3.0 Yp= —3.0
Turkey Turkey Turkey

Figure 2. Item Response Curves of Item 1 (BSBM20A) with Different Gamma
Parameters
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It is clearly seen from Figure 2 that for both countries for y, = -3, the extreme
categories of the item 1 (BSBM20A) were found to have higher probabilities than for
¥p = 0. The inverse was found for y,, = 3. For example, if a Japanese student’s trait
regarding response style has negative value, it means that this student tended to
choose more extreme categories compared to middle categories. Conversely, it was
found that when the response style parameter of the Japanese student took positive
value, this student was more likely to be affected by response styles (y, = 0), it was
found that the probabilities of choosing each category were fairly close to each other.
The same pattern was also observed for the other countries and other items.

Discussion, Conclusion and Recommendations

Response styles are one of the validity threats for assessment of non-cognitive
constructs since they lead to biased interpretation of the differences found in
international studies. Therefore, it is crucial to investigate the impact of response styles
with an effective method. In this context, the current study examined the effect of ERS
and ARS on students’ valuing in mathematics by extending the use of a PCM model
in the examination of response styles. To provide empirical evidence, both the effect
of ERS and the ARS were investigated based on the responses to students’ value in
mathematics scale in TIMSS 2015 by including an additive parameter representing
response style in PCM. To put it in different words, this study used PCMRS and
calculated the estimated covariance matrix between person and response style
parameters by fitting the PCM and PCMRS to determine the presence of response
styles in TIMSS 2015 data.

The findings of this study replicate prior findings that response styles exist in data
(Lu & Bolt, 2015). Also, it was concluded that response styles were one of the reasons of
the variability in the person parameters of the selected countries participated in TIMSS
2015. The present study showed that when the effect of the response styles was not taken
into consideration, variability of the person parameter regarding value on mathematics
increased for each country. This finding is consistent with the study conducted by Tutz,
Schauberger and Berger (2018) who investigated the effect of response styles on
individuals’ responses to items regarding tenseness. They found that the estimated
variance of the person parameters decreased when they took into consideration the effect
of response style. In this case, it can be stated that the reason for the decrease in variance
within the individuals is the elimination of the difference in response style.

When the percentage of the students having ERS or ARS were examined, it was
concluded that in each country the percentage of the students with ARS was higher
than that of the students with ERS. This finding may result from several characteristics
of the countries such as power distance, collectivism/individualism, and uncertainty
avoidance (Harzing, 2006). When the cultural structures of the countries included in
the current study are taken into consideration, it can be stated that the countries have
a collectivistic structure according to the classification made by Hofstede (2001).
Collectivistic countries prefer harmony, avoid confrontations and accept the opinions
of the groups (Hofstede, 2001). They have a tendency of avoiding strong opinions.
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Especially in East Asian countries, with the effect of teaching based on Confucianism,
students keep themselves away from extreme decisions (Si & Cullen 1998). Therefore,
societies dominated by collectivism tend to show middle or positive responses.

Concerning parameter estimation, it was concluded that response styles affected
item parameters. Specifically, deviations were observed in threshold parameters at the
endpoints. This effect may be associated with the variance of the latent trait regarding
Japanese students’ valuing on mathematics (6 (japan))- The variance of this person
parameter for Japan decreased from 1.73 to 1.47 when the model took into
consideration the response styles. Therefore, the variability in the population is related
to the response style. This finding was supported by the study of Pelieninger and Heck
(2018) who investigated the effect of several response styles indicated that response
styles led to biased estimation of item parameters. They further emphasized that ARS
causes the item difficulty parameters of the regular items to be underestimated and
that of the reverse-coded items to be overestimated. The reason for this finding may
be that due to the nature of the response styles, some students tended to select some
of the response categories more which yielded to the accumulation of responses at
certain response categories, regardless of the scale or items’ content (Pearse, 2011).
Therefore, this situation results in biased estimation of item parameters.

In parallel with the previous finding related to the effect of response style on item
parameters, when the effect of response styles on item characteristics curves were
examined, it was concluded that depending on the magnitude of the trait regarding
response styles, item category selection of the students and thus the corresponding
item characteristics curve changed. In line with this finding, Bolt and Johnson (2009)
indicated that individuals having high level of ERS are more likely to choose the end
points of response categories as opposed to individuals having low level of ERS. They
further added that item characteristic curve invariance across groups, which is one of
the assumptions of traditional unidimensional IRT models, cannot be established. This
finding is related to the change in the item parameters in the presence of response
style, which was proved in the previous finding.

This study provides important implications for researchers or practitioners who
are willing to solve validity problems in large scale surveys. This study suggests that
the investigation of the possible existence of response styles should be routine when
comparing different countries in terms of the affective variables that they have. The
evidences presented here is sufficient to alert researchers to the possible negative
effects caused by the presence of ERS and ARS. Furthermore, the finding of the current
study is informative for practitioners to determine the tendency of cultures when
responding the surveys. As the PCMRS model taking into consideration of response
style contamination produced less variability in person parameters regarding value in
mathematics, it is reasonable to indicate that differences found in cross cultural
comparisons may be due to response styles. In the similar manner, policymakers
should take the role of response styles into consideration while making arrangements
based on international comparison results. So, it is highly recommended that they
should focus not only on the effectiveness of the education system but also on such
response style effects.
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This study is limited in several aspects. First, the items used in this study have only
four response categories available to measure ERS and ARS. Therefore, this study could
not detect the effect of MRS which requires mid-point. As it has been reported that
different response formats affect the existence of response styles and lead to different
response styles (Hui & Triandis, 1985), it is recommended that the effect of the same
response styles can be re-examined by using different item formats. Secondly, this study
examined the effects of response styles on only one affective construct, and further
research can be conducted with several affective constructs such as confidence, interest,
etc. and personality characteristics. To sum up, this study gives valuable information
about the impact of response style factor in students” self-report in TIMSS.
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Ug ve Kabullenici Tepki Stilinin TIMSS 2015’teki Etkisi
Atif:

Ilgun Dibek, M. (2020). Effect of extreme and acquiescence response style in TIMSS
2015. Eurasian  Journal of Educational Research, 87, 199-220. DOI:
10.14689/ ejer.2020.87.10

Ozet

Problem Durumu: Globallesen diinyada politik gelismelerle birlikte bilimsel olmayan
yapilarin belirlenmesine odaklanilmistir. Bu durumun nedenleri olarak bilissel
yapilar tizerinde etkisinin olmasi, basarmin kestirilmesinde 6nemli bir roltiniin
olmasi, bilissel yapilarin gesitli baglamlar ve kiiltiirlerde anlasilmasini saglamasi
siralanabilir. Ozellikle kiiltiirler aras1 karsilastirma calismalarinda, akademik 6z-
yeterlilik, duyussal zeka, tutum gibi gesitli bilissel olmayan yapilarin ve bu yapilarin
basari ile ilgili ¢iktilarla iliskisi tizerindeki ilgi giderek artmaktadir. (Richardson,
Abraham & Bond, 2012). Bilissel olmayan yapilarin 6l¢iilmesinin avantajlarimin yani
sira, deger, tutum gibi yapilarin 6lciilmesinde bilissel yapilarin 6l¢iilmesinde s6z
konusu olmayan bazi sinirliliklar séz konusudur. Bunlardan biri bu yapilarin tepki
stillerinin etkisine maruz kalmasidir (McGrath, Mitchell, Kim, & Hough, 2010).
Bilissel olmayan yapilarin 6l¢iilmesinde siklikla kullanilan yaklasim, cevaplayicilara
katilim diizeylerini belirleyecekleri birtakim ifadeler listesi vermektedir. Fakat bu
yaklasim, ug tepki stili (UTS), kabullenici tepki stili (KTS), orta nokta tepki (OTS)
stili gibi baz1 tepki stillerinin etkisine agiktir (Van Herk, Poortinga, & Verhallen,
2004). Kiltiirler aras: karsilastirma galismalarinda siklikla karsilasilan tepki stilleri
UTS ve KTS'dir. UTS grup ortalamalarin farklilasmasina, i¢ tutarlilik anlaminda
glivenirligin diismesine neden olurken KTS tip II hatanin olusmasina yol
agmaktadir.

Alan yazinda, bu gegerlilik tehdidinin belirlenmesine yonelik kabul edilmis tek
bir yontem yoktur. Bu yontemlerden bazilarinda cesitli betimsel istatistikler
hesaplanmakta veya bilissel olmayan yapimin olgiilmesinde kullanilan 6lcekteki
maddelerle iliskisiz ilave maddeler eklenmektedir. Fakat bu yontemler, tepki stilinin
miktarin1 belirlemede yetersiz kalmaktadir. Bu y6ntemlerin yani sira gizil sinif
analiziyle de tepki stillerinin etkisi belirlenebilmektedir. Fakat, bu yontemin en
biiyiik stnirliligs tepki stilini stireksiz bir degisken olarak ele almasidir. Madde tepki
kuramina dayali bazi yontemlerde ise bu sinirlilik ortadan kaldirilmistir. Ornegin
madde tepki agact modellerinde gesitli tepki stillerinin etkisi rahatlikla
modellenebilmektedir. Fakat, analiz 6ncesinde olusturulmasi gereken agac farkl bir
sekilde olusturuldu ise analiz sonuglar1 yanhs ¢ikabilmektedir. Boyle bir belirsizlik
tepki stilinin etkisinin dahil edildigi kismi puan modelinde s6z konusu degildir. Bu
model sayesinde tepki stilinin etkisinin miktar1 belirlenebilmektedir. Tepki stilini
strekli bir degisken olarak ele alan bu modelde, bireye ve tepki stiline iliskin
parametreler es zamanli olarak kestirilebilmekte ve boylelikle tepki stili ve bireyin
tutumu arasindaki iligkiler belirlenebilmektedir.
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Arastirmanmin Amact: Bu ¢alismanin amac, tepki stillerinin etkisinin TIMSS 2015'de
uygulan matematige yonelik verilen degerle ilgili veri setinde etkisinin olup
olmadigimn ve bu etkinin dgrencilerin deger puanlar1 ve madde parametrelerinde
nasil bir degisime yol actigini belirlemektir.

Aragtirmanin Yontemi: Betimsel modelde bu olan bu arastirmanin érneklemini TIMSS
2015 uygulamasina katilan tilkelerden Japonya (ni= 4745), Kore (n»=5309), Tayvan
(ns=5711), Tiirkiye (n4=6079), Umman (n5=9105) ve Urdiin (n¢=7861)'deki sekizinci
smif 6grencileri olusturmaktadir. Ulkelerin seciminde matematige yonelik cok fazla
deger veren dgrencilerin ytizdesinin en fazla ve en diisiik olmas1 durumu dikkate
alinmustir. Bir diger ifade ile matematige fazla deger veren 6grencilerin fazla oldugu
ve buna karsin basarilarin diisitk oldugu ogrencilerin yer aldig: iilkeler ile
matematige deger veren 6grencilerin ¢ok az oldugu ve buna karsin basarilarin
yiiksekk oldugu 6grencilerin yer aldig: tilkeler secilmistir.

Veri toplama aract olarak o©grenci anketinin kullanmildigi bu c¢alismada
ogrencilerin matematige deger verme alt dlcegine ait maddelere verilen cevaplar
analiz siirecine dahil edilmistir. Bu dogrultuda, UTSnin ve KTS'nin etkisini
belirlemek amaciyla tepki stilinin etkisinin dahil edildigi kismi puan modeli ve tepki
stilinin etkisinin dahil edilmedi kismi puan modeli analiz edilmistir. Tepki stillerinin
birey parametreleri tizerindeki etkisini belirlemek amaciyla kovaryans matrisi ve
birey parametrelerine iliskin varyans degerleri hesaplanmistir. Bunun yan sira,
tepki stillerinin madde parametreleri tizerindeki etkisini belirlemek amacryla madde
esik parametrelerinde diizeltme yapilmistir. Madde ve birey parametrelerinin
kestiriminde R programinda “PCMRS” paketi (Schauberger, 2018) ve madde tepki
egrilerinin olusturulmasinda “dplyr” (Wickham, Frangois, Henry, & Miiller, 2019),
“mirt” (Chalmers, 2012) and “mirtCAT” (Chalmers, 2016) paketleri kullanilmigtir.

Arastirmamin Bulgulari: Arastirmanin sonuclarina gore tepki stiline ait standart
sapma degerleri (Gygaponya) = 180, Gy(kore) = 241, By(tayvan) = 2.13, By (tirkiye) =
1.46, Gy(umman) = 1.34, Gy(urdun)= 1.63 6§rencilerin matematige yonelik degerlerine
ait cevaplarinda tepki stilinin etkisinin oldugunu gostermektedir. Bunun yan sira,
secilen tilkelerde KTS'ye sahip 6grencilerin ytizdeki UTS’ye sahip 6grencilerin
ytizdesinden fazladir. Arastirmanin bir diger bulgusu ise tepki stillerinin madde
esik parametrelerin ve buna bagh olarak madde tepki egrileri tizerinde etkisinin
oldugudur. Ogrencilerin tepki stiline ait parametre degerlerinin miktarina gore
tepki kategorilerini segme olasiliklarinin degistigi bulunmustur.

Aragtirmamin Sonuglart ve Onerileri: Arastirmada TIMSS 2015'in matematige yonelik
degerle ilgili veri setinde tepki stilinin etkisinin oldugu, secilen tilkelerdeki
ogrencilerin matematige yonelik degerle ilgili puanlarindaki degisimin bir
nedeninin 6grencilerin sergilemis oldugu tepki stillerinin oldugu sonucuna
ulagilmistir. Aymi zamanda, secilen tilkelerdeki ogrencilerin KTS sergileme
egilimlerinin daha fazla olmasinda tilkelerin kiilttirel yapilarinin etkili oldugu ifade
edilebilir. Bunun yami sira, tepki stillerinin 6zellikle u¢ noktalardaki esik
parametrelerinin kestiriminde ve bunlara bagli olan madde tepki egrilerinin
olusturulmasinda yanliliga neden oldugu sonucuna ulasilmistir. Herleyen
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calismalarda farklt madde formatlarmin veya farkli sayidaki tepki kategorilerin
tepki stillerinin varligi konusundaki etkisi arastirilabilir. Bunun yam sira, tepki
stilinin biligsel olmayan farkli yapilarin 6l¢iilmesindeki etkisi de incelenebilir.

Anahtar Sézciikler: Kabullenici tepki stili, kiiltiirler arasi galisma, ug tepki stili, TIMSS
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