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Abstract

Key Words

The present study aimed to investigate the relationship between adolescents’
psychological resilience and their levels of anxiety sensitivity and emotion
regulation skills. Additionally, it examined whether psychological resilience
differs based on adolescents’ exposure to an earthquake. Employing a
quantitative research design, the study used correlational research design. The
sample consisted of 785 high school students (434 girls and 351 boys) aged
between 15 and 16. Among them, 356 had experienced an earthquake, while 429
had not. Data were collected using the Child and Youth Resilience Measure
(CYRM-12), the Childhood Anxiety Sensitivity Index (CASI), and the
Regulation of Emotions Questionnaire (REQ) for Adolescents. The analyses
included correlation, multiple regression, and independent samples t-tests. All
subdimensions of emotion regulation (internal-functional, internal-
dysfunctional, external-functional, and external-dysfunctional) significantly
predicted psychological resilience. A negative correlation was found between
psychological resilience and the cognitive dimension of anxiety sensitivity;
however, psychological resilience did not significantly predict overall anxiety
sensitivity. Furthermore, no significant difference in psychological resilience
was found between adolescents who had experienced an earthquake and those
who had not. The results are discussed in the context of existing literature.
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Emotion regulation skills
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Introduction

Adolescence is a critical developmental period marked by rapid physiological, hormonal, and
emotional changes. During this period, adolescents often experience emotions with great intensity and
may struggle to regulate them effectively, leading to both internal conflicts and difficulties in their
relationships with others (Kilig, 2016). Such emotional turbulence may impair adolescents’ individual
and social functioning, increasing their vulnerability to psychological difficulties. Given the emotional
turbulence characteristic of this stage, identifying effective coping mechanisms is essential (ikiz, 2020).
Numerous studies emphasize the necessity of implementing preventive and protective interventions for
adolescents, particularly those considered to be at psychological risk, as this period is associated with
heightened vulnerability to mood disorders.

Among the protective variables, resilience emerged as a particularly important factor, enabling
them to adapt positively despite challenges and hardships. Psychological resilience has been shown to
buffer the negative effects of stress, promote mental well-being, and support the development of healthy
coping strategies (Demircioglu & Yoldas, 2019; Ezer, 2017; Polizzi et al., 2020). According to Rutter
(1993), psychological resilience serves a crucial role in mitigating emotional disturbances and
facilitating problem-solving during challenging experiences. In a study conducted with adolescents,
Arslan (2015) found that resilience was positively associated with self-efficacy and positive emotional
states, reinforcing its role as a protective asset. Similarly, Kabasakal and Arslan (2014) concluded that
resilience may shield adolescents from the detrimental effects of various risk factors, including
environmental stressors and emotional dysregulation. Furthermore, resilience still receives considerable
attention due to its relevance in helping adolescents manage global crises such as pandemics, natural
disasters, and displacement. For instance, Masten and Motti-Stefanidi (2020) emphasized the need to
support youth resilience during large-scale adversities, highlighting its influence on long-term
psychological health. In light of this, understanding the mechanisms that contribute to resilience is
crucial for developing targeted interventions that support adolescent well-being. In summary,
psychological resilience not only allows individuals to cope effectively with difficult life events but also
plays a central role in managing stress, anxiety, and other emotional reactions that arise in the face of
adversity.

Adolescence is a developmental period characterized by emotional fluctuations and increasing
responsibilities, often characterized by intense stress and anxiety. This can lead to a decrease in
psychological resilience and an increase in anxiety sensitivity. Life experiences play a significant role
in the development of anxiety, which can manifest as both psychological and physiological symptoms
(Tiirkcapar, 2004). The literature frequently emphasizes a negative relationship between psychological
resilience and anxiety (Demirsu, 2018; Onel, 2021). Onel (2021) reported that resilience levels are
inversely proportional to anxiety sensitivity and depression. Anxiety sensitivity is also associated with
various psychological disorders. Mantar (2008) and Simsek (2015) found that this variable is linked to
problems such as anxiety, depression, obesity, and compulsive symptoms. Furthermore, Schmidt et al.
(1997) emphasized that anxiety sensitivity can predict cognitive impairments. These findings suggest
that anxiety sensitivity is closely related not only to anxiety levels but also to cognitive and emotional
functions. According to Kavurma (2014), increased stress during adolescence can negatively impact
emotional regulation skills. Therefore, the relationship between anxiety sensitivity and emotion
regulation difficulties is critical to understanding how psychological resilience functions at this
developmental stage. In this regard, the current study aims to examine the relationship between
psychological resilience, anxiety sensitivity, and emotion regulation skills in adolescents.

Traumatic life events, such as natural disasters, further intensify the impact of anxiety sensitivity
and resilience. According to Herman et al. (2011), psychological resilience is a trait that can develop
after individuals are exposed to traumatic events, enabling them to recover and adapt. Tiirkiye, a country
that has experienced many traumatic and challenging events throughout its history, was most recently
affected by the devastating earthquake that struck on February 6, 2023, centered in Kahramanmaras.
This disaster directly impacted 11 provinces, resulted in the deaths of over 45,000 people, caused
thousands of injuries, and led to widespread displacement (Disaster and Emergency Management
Authority [in Turkish; Afet ve Acil Durum Yonetimi Bagkanligi] (AFAD, 2023). Such large-scale
trauma is expected to have profound psychological effects, especially on children and adolescents,
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potentially increasing anxiety sensitivity and disrupting emotional regulation. Therefore, examining the
protective role of psychological resilience in such contexts becomes essential.

The development of emotion regulation skills, alongside psychological resilience, plays a
critical role in the effectiveness of both remedial and preventive interventions following traumatic life
events. Emotion regulation refers to the ability to recognize, understand, and manage emotional
responses in ways that are adaptive and appropriate to the context (Gross, 2003). It encompasses a range
of cognitive and behavioral strategies used to influence the intensity, duration, and expression of
emotional experiences. Effective regulation, such as cognitive reappraisal, is associated with
psychological well-being, whereas maladaptive strategies, such as suppression or rumination, may
contribute to increased vulnerability to psychopathology.

Contemporary models of emotion regulation conceptualize these strategies within four distinct
subdimensions: Internal Functional Emotion Regulation, Internal Dysfunctional Emotion Regulation,
External Functional Emotion Regulation, and External Dysfunctional Emotion Regulation (Zelkowitz
& Cole, 2016). Internal functional strategies include cognitive reappraisal and emotional acceptance
processes, while internal dysfunctional strategies encompass suppression, rumination, and self-blame.
External functional regulation involves seeking social support or expressing emotions in socially
acceptable ways, whereas external dysfunctional regulation may manifest as aggression, emotional
outbursts, or manipulative behaviors (Phillips & Power, 2007; Zelkowitz & Cole, 2016). Recognizing
these subdimensions is crucial for understanding how emotion regulation operates across different
contexts and how it interacts with psychological resilience.

Soylu and Meydan (2021) emphasized that the development of these skills enables individuals
to express emotions through appropriate channels, contributing to emotional maturity and resilience.
Erdogan (2014) found a significant relationship between anxiety sensitivity and emotion regulation,
noting that deficits in emotion regulation may predict the emergence of posttraumatic stress disorder
(PTSD) symptoms. Similarly, studies have shown that emotion regulation is a strong predictor of
psychological resilience (Oztiirk, 2019). Catalino and Fredrickson (2011) highlighted that individuals
who are able to regulate their emotions positively in the face of adversity tend to exhibit higher levels
of resilience. In summary, adolescents who develop functional emotion regulation skills are better
equipped to cope with negative emotions triggered by adverse life experiences, thereby enhancing their
psychological resilience and overall emotional well-being.

The primary aim of this study is to examine the predictors of psychological resilience among
adolescents who have been exposed to earthquakes and those who have not. Specifically, the study
focuses on two key psychological constructs—anxiety sensitivity and emotion regulation—and seeks to
understand their respective roles in shaping resilience in the aftermath of traumatic life events such as
natural disasters. Anxiety sensitivity, defined as the fear of anxiety-related sensations due to beliefs that
these sensations have harmful physical, psychological, or social consequences, has been identified in
the literature as a significant risk factor for emotional disorders. Adolescents with high anxiety
sensitivity may perceive physiological symptoms of stress more intensely, potentially reducing their
capacity to adapt to adversity. Investigating anxiety sensitivity in the context of trauma exposure is
crucial for identifying individuals who may be more vulnerable to stress-related psychopathology.
Emotion regulation, on the other hand, is regarded as a protective factor that enhances psychological
resilience. It refers to the ability to monitor, evaluate, and modulate emotional reactions in adaptive
ways. Adolescents who develop functional emotion regulation strategies are often better equipped to
manage negative emotions triggered by traumatic experiences, thereby supporting their mental health
and overall resilience. Understanding the role of emotion regulation in the post-disaster context is
essential for informing intervention strategies aimed at strengthening emotional coping mechanisms in
youth. Given the psychological risks posed by large-scale traumatic events such as earthquakes, this
research holds particular significance. The findings may contribute to the design of targeted
psychological support and intervention programs that aim to psychological resilience among
adolescents, especially those affected by disasters.
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The primary aim of this study is to examine the relationship between adolescents’ psychological
resilience and their levels of anxiety sensitivity and emotion regulation skills. In line with this general
aim, the following specific objectives are presented:

1. Is there a significant relationship between adolescents’ psychological resilience levels and
their emotion regulation skills, and do these skills predict psychological resilience?

2. [Is there a significant relationship between adolescents’ psychological resilience levels and
their anxiety sensitivity?

3. Is there a significant difference in psychological resilience levels between adolescents who
have experienced an earthquake and those who have not?

Method
Model of the Research

To obtain the data needed within the scope of this research, a quantitative research method and
correlational research design were used. The main purpose of correlational research designs is to
examine the relationships between one or more variables without considering cause-and-effect
relationships (Biiylikoztiirk et al., 2021).

Sample

The sample consists of 9th- and 10th-grade high school students studying in provinces affected
by the February 6, 2023, Kahramanmarag earthquake, namely, Hatay, Adana, Malatya, Elazig,
Osmaniye, Diyarbakir, Gaziantep, and Sanliurfa, as well as in provinces not affected by the earthquake,
including Diizce, Sakarya, and Kirgehir. Of the 785 students who voluntarily participated in the study,
434 were girls and 351 were boys. While 356 participants had direct experience of the earthquake, 429
did not.

The inclusion of Diizce, Sakarya, and Kirsehir as part of the non-affected group was based on
their geographical and seismic distance from the epicenter and primary impact zones of the February 6
earthquake. Although Diizce and Sakarya have historically experienced major earthquakes, they were
not significantly impacted, neither physically nor psychologically, by this particular seismic event.
Kirgehir, on the other hand, is located outside the active seismic zones affected by the earthquake and
did not report any substantial effects. For these reasons, these provinces were considered appropriate
representatives of the group not exposed to the February 6 disaster in the context of this study.

Data Collection Process

Data collection for the study started in April 2023, approximately two months after the February
6, 2023, Kahramanmaras earthquake, and was completed in June 2023. The data were gathered through
a paper-and-pencil method in collaboration with teachers working in both earthquake-affected and non-
affected provinces. The measurement tools were sent to these teachers via postal mail, who then
administered them to volunteer students and returned the completed forms to the researcher. Prior to
data collection, the necessary permissions were obtained from school administrations, and participants
were informed about the purpose of the study. Informed consent was obtained in accordance with ethical
research principles and voluntary participation. Ethical approval for this study was obtained from the
Ethics Committee of Sakarya University (Approval No: E-61923333-050.99-255126). The two-month
interval following the earthquake allowed participants to partially move beyond the acute trauma phase,
thereby enabling more stable and reflective responses regarding psychological resilience and the
associated variables.
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Data Collection Tools
Child and Youth Resilience Measure (CYRM-12)

Liebenberg, Ungar and LeBlanc in 2012 evaluated the psychological resilience of children and
young people; a short-form study was conducted in 2013 and was adapted into Turkish by Arslan (2015).
The research was conducted on a sample group between the ages of 11 and 16. The Child and Youth
Resilience Measure (CYRM-12) consists of 12 items and a single dimension. The items are rated on a
5-point Likert scale ranging from “It completely describes me” (5) to “It does not describe me at all”
(1). The lowest score that can be obtained from the scale is 12, and the highest score is 60. There are no
reverse items in the scale. The factor loading value of the scale varies between .54 and .81. This shows
that the scale items have high representative power. The results of the factor analysis revealed that the
scale consisted of a single factor that explained 51.28% of the total variance. According to the
confirmatory factor analysis results, the y2 value was found to be significant at the .01 level. The
RMSEA value has a fit index of .060. Statistical analysis revealed that the NFI was .94, the GFI was
.94, the IF1 was .97 and the CFI was .97, and when the RMR value was examined, the fit index was 039.
The calculated Cronbach’s reliability alpha was found to be .91. This information shows that the Child
and Youth Psychological Resilience Measure is a valid and reliable measurement tool.

Childhood Anxiety Sensitivity Index (CASI)

This scale, developed by Silverman et al. (1991) to assess concerns and fears related to anxiety-
related bodily sensations, was adapted into Turkish by Arslan and Zinnur Kilig (2015) following validity
and reliability studies. The scale consists of 18 items with 3 subdimensions (physical, social, and
cognitive) and is rated on a 3-point Likert scale (1 =not at all - 3 = very much) to facilitate understanding.
The lowest score that can be obtained from the scale is 18, and the highest score is 54. In the
confirmatory factor analysis, the fit indices were 2/ sd <2 p < 0.0, the GFI and CFI values were greater
than 0.90, and the RMSA was smaller than 0.05. The factor loadings vary between 0.30 and 0.32. As a
result of the statistical analysis performed to determine the reliability level, the Cronbach’s alpha value
was found to be 0.74, and the test-retest reliability was found to be » = 0.77, p < 0.001. These results
indicate that the scale is valid and reliable.

Regulation of Emotions Questionnaire (REQ) for Adolescents

Phillips and Power (2007) aimed to reveal the ways in which adolescents manage emotional
reactions. This scale was adapted into Turkish following validity and reliability studies conducted by
Duy and Yildiz (2014). The scale consists of 18 items and four subdimensions (internal functional
emotion regulation, internal dysfunctional emotion regulation, external functional emotion regulation,
and external dysfunctional emotion regulation). Scores obtained from each subdimension provide
information about the emotion regulation strategies most frequently used by adolescents. The scale is
rated on a 5-point Likert scale, and total scores obtained from the scale range from 18 to 90. As a result
of the exploratory factor analysis performed to determine the fit of the four-dimensional model of the
scale, the fit index values calculated were found to be at an acceptable level (y2 =517.94, df =129, y2/df
= 4.01, p = 0.00). While the factor loadings of the items in the scale vary between .50 and .85, the
internal consistency coefficient of the scale varies between .59 and .76.

Data analysis

In this study, the relationships among psychological resilience, anxiety sensitivity, and emotion
regulation skills were examined using Pearson correlation coefficients and multiple regression analyses.
Furthermore, an independent samples t-test was conducted to determine whether adolescents’
psychological resilience levels differed based on earthquake exposure. Prior to the analyses, normality
and linearity assumptions were tested. Mahalanobis distance values were calculated, and 20 multivariate
outliers (p <.01) were excluded from the dataset to ensure these assumptions.

Descriptive statistics, including arithmetic means, standard deviations, skewness, and kurtosis values
for participants’ scores on the psychological resilience, emotion regulation, and anxiety sensitivity
scales, are presented in Table 1. Findings related to the assumptions of normality and regression analyses
are provided in Figure 1. All statistical analyses were conducted using the IBM SPSS Statistics 26
software.
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Table 1. Results of descriptive statistics

x~ SD Skewness Kurtosis Min. Max.

Psychological resilience 42.53 7.773  -.098 -476 21 60
Physical anxiety sensitivity 21.17 5.193 313 -554 12 35
Cognitive anxiety sensitivity 471 1.600  .733 -.231 3 9
Social anxiety sensitivity 6.66 1518 -.161 -.626 3 10
Internal functional emotion regulation 14.81 3.288  -.461 -.134 5 20
Internal dysfunctional emotion regulation 14.55 4405  .057 -.640 5 25
External functional emotion regulation 10.92 3.650  .106 -.613 4 20
External dysfunctional emotion regulation 10.62 4.042  .554 -441 5 22
N=785

As presented in Table 1 and supported by Figure 1, the skewness values range between -.461
and .733, while kurtosis values fall between -0.640 and -0.134. According to George and Mallery (2010),
values within the =1 range for both skewness and kurtosis indicate that the data approximate a normal
distribution. Therefore, it can be stated that the dataset meets the assumptions for parametric analyses.

The mean score for psychological resilience was 42.53 (SD = 7.77), with a range between 21
and 60. Given the scale's possible score range, participants’ resilience levels appear to be moderate to
relatively high. However, definitive interpretation should rely on standardized norms or cut-off values,
if available.

Regarding emotion regulation, scores were assessed across four subdimensions. The highest
mean was observed in the internal dysfunctional regulation subdimension (X = 14.55, SD= 4.41),
suggesting that adolescents may more frequently resort to maladaptive internal emotion regulation
strategies (e.g., self-blame, rumination). The internal functional regulation subdimension (X = 14.81,
SD=3.29) also yielded a relatively high average, indicating that adolescents tend to use both adaptive
and maladaptive internal strategies.

In terms of anxiety sensitivity, participants scored highest in the physical dimension (X =21.17,
SD = 5.19), indicating moderate concern regarding physical symptoms associated with anxiety (e.g.,
heart palpitations, dizziness). The cognitive anxiety sensitivity mean (x = 4.71, SD = 1.60) was lower,
suggesting that adolescents were less likely to fear cognitive aspects of anxiety, such as losing control
or going crazy. Similarly, the mean score for social anxiety sensitivity (X = 6.66, SD = 1.52) reflected a
moderate level of concern about being judged or embarrassed in social settings.

Dependent variable: Psychological Resilience
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Figure 1. Normal distribution curve
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Findings

In this study, the relationships between psychological resilience and anxiety sensitivity
(physical, cognitive, social) and emotion regulation skills (internal functional, internal dysfunctional,
external functional, external dysfunctional) were examined via Pearson correlation analysis, and the
findings are presented in Table 2.

Table 2. Results of the pearson correlation analysis

1 2 3 4 5 6 7 8
Psychological resilience 1
Physical anxiety sensitivity -.030 1
Cognitive anxiety sensitivity -103™ 431" 1
Social anxiety sensitivity -.029 .062 .053 1
Internal functional emotion regulation 303 123" .095™ .163™ 1
Internal dysfunctional emotion regulation =353 347" 338" 2447 119" 1
External functional emotion regulation 208" 229" 1657 -1477 179 025 1
External dysfunctional emotion regulation -364™ 056 .121™ -003  -.087" .277" .090" 1

#p< 01, *p<.05 N=785

Upon examining Table 2, a statistically significant but weak negative correlation was found
between psychological resilience and the cognitive dimension of anxiety sensitivity (r =—.10, p <.01).
No significant correlations were observed between psychological resilience and the physical or social
dimensions of anxiety sensitivity.

In terms of emotion regulation, psychological resilience was found to be positively and
significantly correlated with both internal functional (» = .30, p <.01) and external functional (» = .20,
p < .01) regulation strategies. Conversely, internal dysfunctional (» = —.35, p < .01) and external
dysfunctional (r = —36, p < .01) emotion regulation strategies were negatively and significantly
associated with psychological resilience.

Based on these findings, a multiple regression analysis was conducted including only the
subdimensions of emotion regulation and anxiety sensitivity that showed significant correlations with
psychological resilience. The results of the regression analysis are presented in the following section.

Table 3. Regression analysis results regarding the level of prediction of the psychological resilience variable in
adolescents to emotion regulation and cognitive anxiety sensitivity subdimensions

Predictive Variables B DF S t p

Still 40.23 1.736 23.463 .000
Cognitive anxiety sensitivity -172 162 -.035 -1.058 290
Internal functional emotion regulation .658 072 278 9.082 .000
Internal dysfunctional emotion regulation =572 .061 -.324 -9.450 .000
External functional emotion regulation 413 .067 .194 6.203 .000
External dysfunctional emotion regulation -.510 .059 -.265 -8.569 .000

R= 581 R*=.338 Adjusted R*=332

A multiple regression analysis was conducted to examine the effects of emotion regulation
subdimensions and the cognitive dimension of anxiety sensitivity on adolescents’ psychological
resilience. The physical and social anxiety sensitivity subdimensions were excluded from the model, as
correlation analyses revealed no significant relationship between these dimensions and psychological
resilience.

The results showed that internal functional emotion regulation (f = .278, p <.001) and external
functional emotion regulation (f = .194, p < .001) were positive and significant predictors of
psychological resilience. In contrast, internal dysfunctional emotion regulation (f =-.324, p <.001) and
external dysfunctional emotion regulation (5 =-.265, p <.001) were negative and significant predictors.
The variable of cognitive anxiety sensitivity did not significantly predict psychological resilience (8 =—
.035, p =.290).
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These findings indicate that adolescents’ ability to employ both internal and external functional
emotion regulation strategies is associated with higher levels of psychological resilience, whereas the
use of dysfunctional strategies is associated with lower resilience levels. The inclusion of emotion
regulation subdimensions in the analysis allows for a more detailed examination of how different
strategies influence resilience and helps identify which strategies function as protective or risk factors.

Finally, an independent samples t-test was conducted to determine whether adolescents’
psychological resilience levels differed significantly according to earthquake exposure. The results are
presented in Table 4.

Table 4. Independent samples t-test results examining the psychological resilience variable in adolescents in terms
of whether or not they experienced an earthquake

Levene’s Test t-Test
Variables Category x SD F P t DF p
. Experiencing an
4296 17.89
f:syﬂci};glcoeglcal earthquake 379 538 1424 783 .155
No earthquake 42.17 7.66

Table 4 presents the results of the independent samples t-test examining differences in
psychological resilience according to earthquake exposure. The analysis revealed no statistically
significant difference between adolescents who experienced the earthquake ( x = 42.96, SD= 7.89) and
those who did not (¥ =42.17, SD=17.66), ¢t (783) = 1.42, p = .155. These findings indicate that earthquake
exposure did not have a measurable impact on adolescents’ psychological resilience levels.

Discussion, Conclusion and Suggestions

This study examined the relationships among psychological resilience, anxiety sensitivity, and
emotion regulation skills in adolescents. It also investigated whether psychological resilience levels
differed according to earthquake exposure. The findings demonstrated that psychological resilience was
significantly predicted by the subdimensions of emotion regulation: internal functional, internal
dysfunctional, external functional, and external dysfunctional regulation. This result aligns with the
existing literature, which indicates that emotion regulation has a predictive effect on psychological
resilience (Aldao et al., 2010; Kir et al., 2021; Oztiirk, 2019; Se¢im, 2020). Particularly during
adolescence, adaptive emotion regulation strategies have been reported to enhance psychological
resilience, whereas maladaptive strategies tend to undermine it. Accordingly, the findings support the
notion that both functional and dysfunctional dimensions of emotion regulation exert differential effects
on psychological resilience.

Significant positive correlations were found between psychological resilience and both internal
and external functional emotion regulation, while internal and external dysfunctional emotion regulation
were negatively correlated with psychological resilience. In a study by Isézen and Kolay (2022),
functional emotion regulation skills were identified as playing a protective role against life difficulties,
especially during the vulnerable adolescent period, whereas maladaptive emotion regulation strategies
were linked to increased risks of addiction, violence tendencies, hopelessness, and risky behaviors.
Similarly, Gross and John (2003) reported that the use of functional strategies such as cognitive
reappraisal supports psychological adjustment, whereas maladaptive strategies like emotional
suppression are negatively associated with psychological resilience. In light of these findings,
strengthening adaptive emotion regulation strategies can be considered critical for the development of
psychological resilience in adolescents.

Individuals with high psychological resilience are capable of generating positive emotions even
under stress, and individuals who adopt functional emotion regulation strategies tend to have
strengthened psychological resilience (Southwick et al., 2011; Tugade & Fredrickson, 2007). Consistent
with this perspective, the results of the present study indicate that internal and external functional
emotion regulation strategies positively contribute to psychological resilience, whereas internal and
external dysfunctional strategies have a diminishing effect. This suggests a mutual and dynamic
interaction between emotion regulation and psychological resilience. Therefore, interventions aimed at
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enhancing psychological resilience, particularly during adolescence, should prioritize the development
of functional emotion regulation skills.

Although the correlation analysis revealed a negative relationship between psychological
resilience and only the cognitive subdimension of anxiety sensitivity, the regression analysis indicated
that none of the subdimensions of anxiety sensitivity predicted psychological resilience. The literature
shows that as a person's capacity to show flexibility when faced with stress, trauma, or difficulties
increases, the tendency for intense anxiety in their intellectual processes decreases (Demirsu, 2018;
Onel, 2021). However, in this study, the effects of adolescents' egocentric mentality may be attributed
to the fact that psychological resilience does not predict anxiety sensitivity. Elkind (1967) stated that the
idea of indestructibility, which is one of the dimensions of the adolescent self-centered mindset,
indicates that individuals perceive themselves as strong and able to overcome all kinds of difficulties.
This may be a developmental process, or it may be a defense mechanism used by the adolescent to
combat intense anxiety.

In this study, psychological resilience levels did not differ significantly according to earthquake
experience. The literature indicates that psychological resilience is not merely a characteristic that
emerges after trauma, but rather a capacity that develops throughout life and serves as a protective factor
that reduces the degree of impact from traumatic events (Wang et al., 2022; Yule et al., 2018).
Individuals with high resilience tend to experience fewer negative emotional consequences following
trauma and recover more quickly. Moreover, some studies have shown that low resilience is a strong
predictor of post-traumatic stress symptoms (Lee et al., 2016). In this context, the absence of differences
between adolescents who had and had not experienced an earthquake in our study may be explained by
the protective effects of resilience levels that existed prior to the traumatic event. Additionally, the
degree of earthquake exposure (such as witnessing destruction, experiencing the loss of a loved one, or
sustaining direct physical harm) can have varying effects on psychological resilience. Due to the lack of
precise data on exposure levels, the absence of significant differences between groups appears plausible.
Furthermore, social support plays an important role in psychological recovery after trauma. Stein et al.
(2003) emphasized the restorative effects of social support networks and the type of support provided
on adolescents’ emotional well-being and coping strategies following trauma. In the Turkish context,
the prevalence of a collectivist lifestyle, strong kinship ties, and peer support, particularly among
adolescents, may serve as protective factors that help stabilize resilience levels after an earthquake.
Therefore, the findings suggest that psychological resilience is a multidimensional construct supported
by both individual and environmental resources.

This study has several limitations that should be acknowledged. First, the sample consisted
exclusively of adolescents aged 15—16, which restricts the generalizability of the findings to other age
groups. In addition, the cross-sectional design of the study prevents the establishment of causal
relationships among the variables. Data collection began approximately two months after the
earthquake, suggesting that participants’ psychological reactions might have been either at an early stage
or still evolving during the assessment period. Therefore, the results should be interpreted with caution.
Another important limitation concerns the nonsignificant relationship observed between anxiety
sensitivity and psychological resilience, which warrants further investigation. Possible explanations for
this result may include characteristics of the measurement instruments, sample-specific factors, or
complex interactions among the variables examined.

Future studies should explore the relationship between anxiety sensitivity and psychological
resilience using more diverse samples and advanced analytical approaches. It is also recommended that
future research include broader age groups (children, adolescents, and adults) and assess the severity of
earthquake exposure. Longitudinal and mixed-method designs incorporating both quantitative and
qualitative data could provide a more comprehensive understanding of resilience development and
dynamic responses to trauma. Such approaches would allow for a deeper exploration of how resilience
and related variables influence mental health in the aftermath of disasters. In conclusion, while this study
offers valuable insights into adolescents’ levels of psychological resilience, addressing its limitations
and conducting more comprehensive investigations will significantly contribute to the advancement of
knowledge in this field.
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The aim of this study is to examine the relationships between occupational
burnout, occupational stress, and self-efficacy among teachers. Accordingly,
data were collected from a total of 773 teachers (485 female, 288 male)
working in Arnavutkdy district during the 2024-2025 academic year.
Participants were selected using a random sampling method. This sampling
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< .001), while a significant positive relationship was found between self-
efficacy and recovery (r = 0.399, p < .001). A positive relationship was
observed between occupational stress and chronic fatigue (r = 0.697, p <.001)
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Introduction

Burnout and occupational stress have turned into significant problems not only for employers
but also for employees in contemporary work environments. These problems especially affect certain
occupations with high emotional demands and workloads such as healthcare and education industries
(Schwarzer & Hallum, 2008). Long working hours and excessive workload lead to occupational
burnout and this phenomenon is considered a major concern in modern societies nowadays.
Particularly, many define chronic occupational burnout as ineffectual work activities along with
apathy in work, adverse emotions, low levels of devotion, care and motivation (Windwood et al.,
2005). Additionally, chronic occupational burnout is defined as a condition characterized by
symptoms such as sadness, skepticism and paranoia regarding the influence of coworkers on one's
personal career goals, disappointment, high wrath, and stringent occupational practices (Springer et al.,
2023).

People going through occupational burnout experience a psychological process characterized
by desensitization towards work, emotional exhaustion and a low sense of personal accomplishment
(Bridgeman et al., 2018). Occupational burnout is defined by Maslach and Jackson (1981) in three
dimensions: depersonalization as a cold, indifferent behavior towards others, emotional exhaustion as
the depletion of emotional resources and a low sense of personal accomplishment as a sense of
questioning one’s own work accomplishments.

Schaufeli and Bakker (2004) defines fatigue as the consequence of high workload, long-term
stress and elevated demands. Occupational burnout can reduce employees' commitment to their work,
lower motivation, and negatively impact overall workplace performance (Maslach & Leiter, 2008).
Occupational burnout is also positively correlated with stress levels and may lead to decreased social
and professional functionality (Yal¢in, 2013). Occupational stress refers to the psychological,
physical, and emotional responses that employees experience while trying to cope with workplace
challenges (Balci, 2014). Lazarus and Folkman (1984) defined occupational stress as the imbalance
between the demands encountered at work and employees' ability to cope with these demands.
Occupational stress can negatively impact individuals' performance and lead to serious long-term
consequences such as burnout (Sonnentag, 2018). Occupational stress can stem from a lack of social
support, excessive workload, role ambiguity, or management style. These stress factors can hinder
employees' ability to be productive and reduce overall job satisfaction (Kahn & Byosiere, 1992).
Individuals' perception of stressful situations influences their coping processes. The belief and
perception of one's ability to handle stressful situations constitute the concept of self-efficacy, which
can be categorized into different dimensions such as general, academic, social, and emotional self-
efficacy (Luszczynska et al., 2005).

According to Albert Bandura’s social cognitive theory, self-efficacy is an essential concept.
Self-efficacy was described as an individual’s belief in their ability to succeed in a certain task. This
term plays a pivotal part in how individuals manage challenges. Individuals with high self-efficacy
endeavour more when they face difficulties, increasing their possibility of success (Bandura, 1997). It
has been suggested that self-efficacy is a key factor influencing how individuals handle stressful
situations and maintain psychological health. Self-efficacy not only enhances personal achievement
perception but also increases resilience to occupational stress (Bandura, 2006). Studies inquiring into
the relationship between self-efficacy and occupational stress demonstrate that individuals with high
self-efficacy show lower burnout symptoms even in stressful work conditions (Cohen, 2020; Dogan &
Yeloglu, 2021; Karayaman, 2024; Yurdasever & Fidan, 2020). Schaufeli and Bakker (2004) found
that factors such as workload and time pressure increase burnout risk in individuals with low self-
efficacy perceptions, highlighting the value of interventions which are intended to enhance self-
efficacy in stressful work environments.

Occupational burnout, occupational stress, and self-efficacy are critical concepts that directly
impact employees’ psychological well-being and workplace performance. Understanding the
interactions between these concepts can help create healthier work environments (Kahn & Byosiere,
1992). In this context, the main intention of this research is to question the relationship between
occupational burnout, occupational stress, and self-efficacy levels among teachers working in
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Istanbul’s Arnavutkdy district. Additionally, the study explores teachers' satisfaction with their city of
residence and career choice in relation to other variables. Although there are studies in the literature in
which variables are found together with different variables and in pairs, no study was found in which
three variables were examined together. Additionally, no study was found comparing the subscales of

the occupational burnout scale, "chronic fatigue", "acute fatigue" and "recovery" with other variables.
Accordingly, this research aims to give an answer to the subsequent questions:

1. Is there a significant relationship between teachers' occupational stress and self-efficacy
levels?

2. Is there a significant relationship between teachers' self-efficacy and occupational burnout
levels?

3. Is there a significant relationship between teachers' occupational stress and occupational
burnout levels?

4. Do occupational burnout, occupational stress, and self-efficacy levels differ according
to teachers' demographic and professional characteristics?

Method

This study was conducted within a quantitative paradigm and intended to investigate the
relationships between occupational burnout, occupational stress, and self-efficacy among teachers.
Accordingly, the study was carried out within the framework of the correlational study model. This
model is a sub-type of the general survey model. General survey models aim to analyze either the
entire population or a selected sample group within a large universe to make generalizable inferences
about the population. These models allow for the examination of both individual and inter-variable
relationships (Karasar, 2015). Relational survey models, on the other hand, are research approaches
that seek to detect the existence and level of co-variation between at least two variables (Bekman,
2022).

Participants

The participants consisted of volunteer teachers from various disciplines working in public
and private institutions in Arnavutkdy during the 2024-2025 academic year. Participants were selected
using a random sampling method. This sampling method involves the researcher selecting a portion of
the population based on a predetermined sample size. Since Arnavutkdy has a generally low
socioeconomic structure and is less developed in terms of social opportunities than other districts of
Istanbul, the situation in this district was sought to be examined.

Table 1. Demographic information of the participants

Gender N % Marital status N %
Male 288 37.3  Single 308 39.8
Female 485 62.7  Married 465 60.2
Institution (Public) Age
Primary school 122 158  22-29 280 36.2
Middle school 171 22.1  30-39 361 46.7
High school 211 273 40-49 104 13.5
50+ 28 3.6
Institution (Private) Education level
Primary school 74 9.6 Bachelor’s Degree 664 85.9
Middle school 86 11.1 Postgraduate 109 14.1
High school 109 14.1

The demographic characteristics of the participants, such as gender, age, type of institution,
marital status, and education level, are presented in the demographic information table (Table 1). A
total of 773 teachers took part in the study. Of the participants, 62.7% (485 individuals) were female,
and 37.3% (288 individuals) were male. In terms of the type of institution, 25.4% of the teachers
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worked in primary schools, 33.2% in middle schools, and 41.4% in high schools. Regarding age
distribution, the largest group consisted of teachers aged 30-39 (46.7%), followed by those aged 22-29
(36.2%), 40-49 (13.5%), and 50 and above (3.6%). In terms of marital status, 60.2% of the participants
were married, while 39.8% were single. Examining educational levels, 85.9% of the teachers held a
bachelor's degree, and 14.1% had a postgraduate degree (Table 1).

Data Collection Tool
Demographic and Professional Information Form

The form, prepared by the researchers, includes information on gender, age, marital status,
education level, type of institution, satisfaction with the city of residence, and whether the participant
would choose the teaching profession again (measured on a 4-point Likert scale).

Occupational Fatigue, Burnout, and Recovery Scale

The Occupational Fatigue, Burnout, and Recovery Scale (OFER), developed by Winwood et
al. (2005) to assess occupational burnout, was adapted into Turkish and validated for reliability by
Havlioglu et al. (2019). For the chronic fatigue subscale, the Cronbach’s alpha coefficient was
observed as 0.93 while acute fatigue and recovery were calculated as 0.82 and 0.75 respectively. The
scale includes 15 items which are categorized into three subscales: chronic fatigue subscale covers
items between 1-5 while acute fatigue covers items between 6-10 and recovery subscale covers items
between 11-15. Items 9, 10, 11, 13, and 15 comprise negative statements so they are reverse-scored.
Participants are required to rate each statement on a 7-point Likert scale, ranging from "Strongly
Disagree (0)" to "Strongly Agree (6)." Instead of calculating a total score, each subscale is evaluated
separately. The subscale scores are calculated by dividing the total score of relevant items by 30 and
multiplying by 100. While higher scores in the recovery subscale show advanced recovery between
shifts, higher scores in chronic and acute fatigue refer to enhanced occupational fatigue.

Teacher Self-Efficacy Scale

The original German scale which was formulated by Schmitz and Schwarzer (2000) and
adapted into Turkish by Yilmaz et al. (2004) had reliability alpha values of .81 and .76 at different
times. Factor analysis of the Turkish adaptation revealed a two-dimensional structure, with the item
count reduced from 10 to 8. The overall reliability of the adapted scale was calculated as .79 using
Cronbach's alpha. The scale comprised statements rated on a 4-point Likert scale (Not suitable for me,
Rarely suitable, Mostly suitable, Completely suitable).

Perceived Occupational Stress Scale

Developed by Yildirim et al. (2024) based on a study involving 510 participants from Italy and
Tiirkiye, the Perceived Occupational Stress Scale (POS) is employed to measure participants’
occupational stress levels in the past six months using four items. By using a 5-point Likert scale,
which ranges from "Strongly Disagree (1)" to "Strongly Agree (5)", participants report their perceived
workplace stress. Each participant's score is calculated as the average of the four items, with POS
scores ranging from 1 (lowest level of perceived stress) to 5 (highest level of perceived stress). The
Cronbach's alpha coefficient was observed as 0.85 for the Turkish sample and 0.82 for the Italian
sample.

Data analysis

The data collected in the study were analyzed using SPSS Statistics 23 software. Descriptive statistics,
independent sample t-test, one-way analysis of variance (one-way ANOVA), and Pearson correlation
analysis were applied accordingly. Descriptive statistics were used for demographic information;
independent samples t-test analysis was used to find out whether self-efficacy, occupational stress and
occupational fatigue differed according to gender, marital status, and level of education; one-way
Anova analysis was used to see whether self-efficacy, occupational stress and occupational fatigue
differed according to age group, stage of education, satisfaction with the city of residence and
satisfaction with career choice; and Pearson Correlation analysis was used to find out the level and
direction of the relationship between variables.
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Findings

1. Differences in Self-Efficacy, Occupational Stress, and Occupational Burnout by
Gender

Table 2. Differences in self-efficacy, occupational stress, and occupational burnout by gender
Gender N X f SEM t df

p

Occupational Stress Female 485 3.1227 .065 .799 3.860 771 *.000
Male 288 2.8733 3.868

Self Efficacy Female 485 2.9856 2487 .115 -1.562 771 119
Male 288 3.0430 -1.518

Chronic Fatigue Female 485 42.7423 5202  .023 2.607 771 *.008
Male 288 38.1829 2.675

Acute Fatigue Female 485 56.4055 2.901  .089 3.579 771 *.000
Male 288 50.2778 3.516

Recovery Female 485 55.8488 2.307  .129 -2.573 771 *.010
Male 288 59.4444 -2.625

Note. * p < .01

An independent samples t-test was applied to determine whether there were significant
differences in teachers' perceived self-efficacy, occupational burnout, and occupational stress based on
gender. The findings showed no significant difference in self-efficacy perceptions between female and
male teachers (p > .05). However, occupational stress levels were found to be significantly higher
among female teachers (X = 3.12) compared to male teachers (X = 2.87) (p <.001). Similarly, female
teachers reported significantly higher levels of chronic fatigue (X = 42.74) than male teachers (X =
38.18) (p <. 01). Female teachers also exhibited significantly higher levels of acute fatigue (X =
56.40) compared to male teachers (X = 50.27) (p < .001). Conversely, male teachers reported
significantly higher recovery levels (X = 59.44) than female teachers (X = 55.84) (p <. 01) (Table 2).

2. Differences in Self-Efficacy, Occupational Stress, and Occupational Burnout by
Marital Status

Table 3. Differences in self-efficacy, occupational stress, and occupational burnout by marital status

Marital Status N X f SEM t Sd p

Occupational Stress Married 308 2.9878 .923 .337 -1.083 771 .279
Single 465 3.0575 -1.087

Self Efficacy Married 308 3.0057 .706 .401 -.058 771 .954
Single 465 3.0078 -.059

Chronic Fatigue Married 308 42.1861 .181 .670 1.096 771 .273
Single 465 40.2867 1.087

Acute Fatigue Married 308 53.5714 989 320 -.537 771 .591
Single 465 54.4875 -.532

Recovery Married 308 56.8290 .248 .619 -431 771 .666
Single 465 57.4265 -433

Note. p > .05

In order to detect if there were significant differences in teachers' perceived self-efficacy,
occupational burnout, and occupational stress based on marital status, an independent samples t-test
was carried out. The results indicated no significant differences between single and married teachers in
terms of self-efficacy (p = .954), occupational stress (p = .279), chronic fatigue (p = .273), acute
fatigue (p =.591), and recovery (p = .666) (p > .05) (Table 3).
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3. Differences in Self-Efficacy, Occupational Stress, and Occupational Fatigue by
Education Level

Table 4. Differences in self-efficacy, occupational stress, and occupational fatigue by education level

Education Level N X f SEM t Sd p

Occupational Stress Bachelor’s Degree 664  3.0444 .209 .648 1.149 771 251
Postgraduate 109 2.9404 1.149

Self-Efficacy Bachelor’s Degree 664  3.0072 .480 .488 .028 771 978
Postgraduate 109 3.0057 .028

Chronic Fatigue Bachelor’s Degree 664  40.9488 .966 .326 -.275 771 783
Postgraduate 109 41.6208 -.287

Acute Fatigue Bachelor’s Degree 664  54.3524 520 .471 .680 771 497
Postgraduate 109 52.7217 .666

Recovery Bachelor’s Degree 664  57.2038 .088 .767 .056 771 955
Postgraduate 109 57.0948 .055

Note. p > .05

So as to determine whether the teachers' occupational fatigue, perceived self-efficacy, and
occupational stress significantly vary according to their education level, an independent samples t-test
was applied. According to the findings, there is no significant difference between teachers with
undergraduate and graduate degrees in terms of self-efficacy (p = .978), occupational stress (p =.251),
chronic fatigue (p = .783), acute fatigue (p = .497), and recovery (p = .955) (Table 4).

4. Self-Efficacy, Occupational Stress, and Occupational Fatigue Levels by Age Groups
(ANOVA)

Table 5. Self-efficacy, occupational stress, and occupational fatigue levels by age groups
Sum of Squares df Mean Square f p

Chronic Between Groups 1044311 3 348.104 .624 599

Fatigue Within Groups 428780.556 769 557.582
Total 429824.867 772

Acute Fatigue = Between Groups 1972.181 3 657.394 1.223 300
Within Groups 413246.448 769 537.382
Total 415218.629 772

Recovery Between Groups 1081.840 3 360.613 1.015 .386
Within Groups 273318.821 769 355.421
Total 274400.661 772

Self-Efficacy =~ Between Groups .600 3 .200 817 485
Within Groups 188.129 769 245
Total 188.728 772

Stress Between Groups 1.458 3 486 632 .594
Within Groups 591.357 769 769
Total 592.816 772

Note. p > .05

An ANOVA test was carried out to figure out whether there were significant variations in
teachers' perceived self-efficacy, occupational stress, and occupational fatigue based on age groups.
The results showed no significant differences in the levels of occupational stress, self self-efficacy,
acute fatigue, chronic fatigue, and recovery (p > .05) across the different age groups (Table 5).
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5. Self-Efficacy, Occupational Stress, and Occupational Fatigue by Type of Institution
(ANOVA)

Table 6. Self-efficacy, occupational stress, and occupational fatigue by type of institution
Sum of Squares df Mean Square f p

Chronic Fatigue = Between Groups 15199.773 2 7599.887 14.114 *.000
Within Groups 414625.094 770  538.474
Total 429824.867 772
Acure Fatigue Between Groups 17146.324 2 8573.162 16.583 *.000
Within Groups 398072.304 770  516.977
Total 415218.629 772
Recovery Between Groups 3535.003 2 1767.502 5.025 *.007
Within Groups 270865.658 770 351.774
Total 274400.661 772
Self-Efficacy Between Groups 1.907 2 953 3.929 *.020
Within Groups 186.822 770 243
Total 188.728 772
Occupational Between Groups 21.625 2 10.812 14.576 *.000
Stress Within Groups 571.191 770 142
Total 592.816 772
Note. * p <.05

In order to determine whether the teachers’ perceived self-efficacy, occupational stress, and
occupational fatigue significantly vary according to the type of institution they work in, an ANOVA
test was conducted. The findings indicated that there were significant differences in self-efficacy (p =
.020), occupational stress (p < .001), acute fatigue (p < .001), chronic fatigue (p < .001), and recovery
(p = .007) levels among teachers working at primary, middle, and high school levels (p < .05) (Table
6).

6. Self-Efficacy, Occupational Stress, and Occupational Fatigue by Satisfaction with the
City of Residence (ANOVA)

Table 7. Self-efficacy, occupational stress, and occupational fatigue by satisfaction with the city of residence
Sum of Squares df Mean Square f p

Chronic Fatigue Between Groups 12302.481 2 6151.241  11.344 ".000
Within Groups 417522386 770  542.237
Total 429824.867 772

Acute Fatigue Between Groups 13756.743 2 6878.372  13.193 ".000
Within Groups 401461.886 770  521.379
Total 415218.629 772

Recovery Between Groups 4994.050 2 2497.025 7.137 *.001
Within Groups 269406.611 770  349.879
Total 274400.661 772

Self-Efficacy Between Groups 1.873 2 .936 3.859 *.021
Within Groups 186.855 770 243
Total 188.728 772

Occupational Stress ~ Between Groups 28.372 2 14.186 19.352 *.000
Within Groups 564.444 770 733
Total 592.816 772

Note. * p < .05

An ANOVA test was conducted to determine whether teachers’ perceived self-efficacy,
occupational stress, and occupational fatigue significantly differ based on their satisfaction with the
city they live in. The findings showed that there were significant differences in self-efficacy (p =
.021), occupational stress (p < .001), chronic fatigue (p <.001), acute fatigue (p < .001), and recovery
(p =.001) levels according to satisfaction with the city of residence (p <.05) (Table 7).
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7. Self-Efficacy, Occupational Stress, and Occupational Fatigue by Satisfaction with
Career Choice (ANOVA)

Table 8. Self-efficacy, occupational stress, and occupational fatigue by satisfaction with career choice
Sum of Squares df Mean Square f p

Chronic Fatigue Between Groups 108567.528 4 27141.882 64.886 *.000
WithinGroups 321257339 768  418.304
Total 429824.867 772

Acute Fatigue BetweenGroups 53171.127 4 13292.782 28.198 ".000
WithinGroups 362047.502 768  471.416
Total 415218.629 772

Recovery BetweenGroups 45270.450 4 11317.612  37.934 *.000
WithinGroups 229130.211 768  298.347
Total 274400.661 772

Self-Efficacy BetweenGroups 17.470 4 4.368 19.586 *.000
WithinGroups 171.258 768 223
Total 188.728 772

Occupational Stress  BetweenGroups 101.774 4 25.443 39.794 *.000
WithinGroups 491.042 768 .639
Total 592.816 772

Note. * p <.05

So as to determine whether teachers’ perceived self-efficacy, occupational stress, and
occupational fatigue significantly vary based on their satisfaction with choosing the teaching
profession, an ANOVA test was conducted. According to the findings, there were significant
differences in self-efficacy (p < .001), occupational stress (p < .001), chronic fatigue (p < .001), acute
fatigue (p < .001), and recovery (p < .001) levels based on career choice satisfaction (p < .05) (Table
8).

8. Correlation Analysis Results

Table 9. Correlation analysis of self-efficacy, occupational stress, and occupational fatigue

Occupational ~ Chronic Recovery
Self-efficacy stress fatigue Acute fatigue
Self-efficacy 1
Occupational stress -326"" 1
Chronic fatigue -.398™ 6977 1
Acute fatigue =327 564" 670" 1
Recovery 399" -517 -.629™ 621" 1

Note. ***p < .001

Significant negative correlations were found between self-efficacy and occupational stress (r =
—0.326, p <.001), self-efficacy and chronic fatigue (r = —0.398, p < .001), and self-efficacy and acute
fatigue (r = —0.327, p <.001). A significant positive correlation was found between self-efficacy and
recovery (r = 0.399, p < .001). Significant positive correlations were found between occupational
stress and chronic fatigue (r = 0.697, p < .001) and between occupational stress and acute fatigue (r =
0.564, p <.001), whereas a significant negative correlation was found between occupational stress and
recovery (r = —0.517, p < .001). In addition, a significant positive correlation was found between
chronic fatigue and acute fatigue (r = 0.670, p < .001), while significant negative correlations were
found between chronic fatigue and recovery (r = —0.629, p < .001) and between acute fatigue and
recovery (r =—0.621, p <.001) (Table 9).
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Discussion, Conclusion and Suggestion

In this study, the relationships between teachers' self-efficacy levels, occupational stress, and
occupational burnout were examined, along with whether there were significant differences according
to demographic and professional variables.

Regarding demographic variables, no significant difference was found in teachers' self-
efficacy perceptions between male and female teachers. Similarly, studies conducted by Altungekig et
al. (2005), Denizoglu (2008), Oguz (2012), and Bayrakdar et al. (2016) also found no significant
difference in teacher candidates' self-efficacy levels based on gender. Joseph and Lijo (2021) also
concluded that teachers' self-efficacy did not differ significantly by gender or age. However, another
study conducted among 558 primary and secondary school teachers found significant differences in
self-efficacy levels between male and female teachers. According to this study, female teachers had
lower average self-efficacy perceptions compared to male teachers (Zhao et al., 2022).

The findings obtained from this research indicate that the level of occupational stress was
significantly higher among female teachers compared to male teachers. Similarly, many other studies
have indicated that female teachers are more likely to sustain significantly higher levels of
occupational stress than their male counterparts (Chaplain, 2008; Polychroni & Vlachakis, 2006;
Unsal & Aktas, 2012; Zhao et al., 2022). However, there are also studies in the literature that did not
report any significant difference in perceived occupational stress levels between male and female
teachers (Joseph, 2021; Karaca et al., 2024; Ringer, 2017). Likewise, the perceived level of
occupational burnout among female teachers was observed to be significantly higher than that of their
male counterparts. There are similar findings in the literature (Cimen, 2007; Kazu & Yildirim, 2021;
Maslach & Jackson, 1981; Rui et al., 2010; Yilmaz et al., 2014). On the other hand, some research has
found no significant difference in occupational burnout levels between male and female teachers
(Zhao et al., 2022).

Regarding marital status, no significant difference was detected in self-efficacy, occupational
stress, or occupational burnout perceptions between single and married teachers. While some studies
have reached similar conclusions (Karaca et al., 2024), others suggest that teachers who are married
experience significantly higher levels of occupational stress and burnout than single teachers (Lavanya
et al., 2024).

With respect to education level, no significant difference was observed between teachers with
undergraduate and graduate degrees in terms of self-efficacy, occupational stress, or occupational
burnout. Many studies examining the relationship between education level and occupational burnout
argue that as education increases, the ability to cope with burnout also improves, indicating an inverse
relationship between education level and burnout (Basim & Sesen, 2006). However, one study found
that teachers with an undergraduate degree are likely to experience lower levels of occupational stress
than their colleagues with a graduate degree (Karaca et al., 2024).

This research suggests that teachers’ self-efficacy, occupational stress, and occupational
burnout levels do not significantly differ across age groups. Some studies support this finding (Giingdr
Seyhan, 2015; Joseph, 2021; Xhelilaj et al., 2021), while others have found that occupational stress
and occupational burnout levels significantly increase with age (Boyar, 2011; Kazu & Yildirim, 2021;
Lavanya et al., 2010). However, some studies have also reported that younger teachers experience
significantly higher levels of occupational burnout (Giindiiz, 2004; Lee & Ashforth, 1990; Seker,
2019). Regarding self-efficacy, some studies suggest that it increases significantly with age
(Maghfirah & Harahao, 2023).

A significant difference was observed in teachers' self-efficacy, occupational stress, and
occupational burnout levels based on the type of institution they work in. Lavanya et al. (2024) found
that high school teachers experience higher occupational stress, whereas Polychroni and Vlachakis
(2006) reported that primary school teachers experience higher levels of occupational burnout.

Regarding the relational findings of the study, a significant negative correlation was found
between self-efficacy and occupational stress. Many studies have also come to the conclusion that as
teachers' self-efficacy levels increase, they experience lower levels of occupational stress (Betoret,
2006; Blevins, 2021; Cui & Yee, 2023; Gaire, 2024; Maghfirah & Harahap, 2023; Skaalvik &
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Skaalvik, 2017; Vaezi & Fallah, 2011). However, some studies have found no significant relationship
between teachers' occupational stress and self-efficacy (Glingor-Seyhan, 2015; Ringer, 2017).

Another finding of the study revealed a significant negative correlation between self-efficacy
and the subscales of occupational burnout, namely chronic and acute fatigue, while a positive
correlation was found with the recovery subscale. Various studies have shown that the level of
occupational burnout teachers experience is negatively and significantly related to their self-efficacy
perceptions (Savas et al., 2014; Smetackova, 2017; Qiang, 2022; Yurt, 2022; Zhao et al., 2022).

In addition to these findings, another significant result was the positive correlation between
occupational stress and the subscales of occupational burnout, namely chronic and acute fatigue, while
a negative correlation was found with the recovery subscale. Other studies have also demonstrated that
the level of occupational burnout teachers experience is positively and significantly associated with
their level of occupational stress (Chan, 2002; Dilekgi et al., 2025; Manikandan & Raveendran, 2012;
Mearns & Cain, 2003; Mehta et al., 2023; Zhao et al., 2022).

Teachers' satisfaction with their city of residence, the type of institution they work in, and their
career choices have not previously been examined in terms of their occupational stress and burnout.
Our study is expected to contribute to the literature in this regard.

The following recommendations were developed in line with the findings of the study.

1. Improved living conditions that enhance teachers’ satisfaction with their city of residence may
contribute to reducing levels of occupational burnout.

2. A significant difference was found between teachers’ occupational burnout and self-efficacy
based on the school level at which they work. Therefore, institutions with lower levels of
occupational burnout may serve as models for other institutions in developing intervention
programs.

3. This study is limited to teachers working in the Arnavutkdy district during the 2024-2025
academic year. Future research may be conducted in other cities or regions.
Future studies may also examine differences based on teachers' subject areas or fields.

5. Our research found that female teachers have significantly higher levels of occupational stress

and occupational burnout compared to male teachers. Future studies may investigate the
underlying reasons for this difference.

6. Our study revealed significant differences in teachers' self-efficacy, occupational stress, and
Occupational burnout levels based on the type of institution they work in. Future research may
explore the causes of these differences.

References
Altungekic, A., Yaman, S., & Koray, O. (2005). Ogretmen adaylarinin z-yeterlik inang diizeyleri ve problem

¢dzme becerileri lizerine bir arastirma. Kastamonu Egitim Dergisi, 13(1), 93-102.

Antonious, A. S., Polychroni, F., &Vlachakis, A. N. (2006). Genderandagedifferences in
occupationalstressandprofessionalburnoutbetweenprimaryandhigh-schoolteachers in Greece. Journal of
Managerial Psychology, 21, 682-690.

Balci, A. (2014). Calisanlarda stres kaynaklari, Stresle"basa ¢ctkma yontemleri ve saglk Sektdrﬁ
(Yaymmlanmamis Yiiksek Lisans Tezi). Beykent Universitesi, Sosyal Bilimler Enstitiisti, Istanbul.

Bandura, A. (1977). Self-efficacy: toward a unifying theory of behavioral change. Psychological Review, 84(2),
191-215.

Bandura, A. (1997). Self-efficacy: The exercise of control. W. H. Freemanand Company.

Bandura, A. (2006). Guide forconstructing self-efficacyscales. In F. Pajares& T. Urdan (Eds.), Self-efficacy
beliefs of adolescents (Vol. 5, pp. 307-337). Information Age Publishing.

Basim, H. N., & Sesen, H. (2006). Mesleki tiikenmislikte baz1 demografik degiskenlerin etkisi: Kamuda bir
arastirma. Ege Akademik Bakis Dergisi, 6(2), 15-23.

Bekman, M. (2022). Halkla iliskiler uygulamalarinda nicel arastirma ydntemi: {liskisel tarama modeli. Meri¢
Uluslararasi Sosyal ve Stratejik Arastirmalar Dergisi, 6(16), 238-258.

Betoret, F. D. (2006). Stressors, self-efficacy, copingresources, and burnout among secondary school teachers in
Spain. Educational Psychology, 26(4), 519-539.

280



Journal of Educational Theory and Practice Research 2025, Vol 11, Issue 3, 271-282 Serif KURBUNAR et al.

Blevins, K. J. (2021). Alleviating teacher burnout: The relationship between job stress, teacher efficacy, and
emotional exhaustion among middle school teachers (Doctoral dissertation, Liberty University). Digital
Commons. https://digitalcommons.liberty.edu/doctoral/3215

Boyar, E. (2011). Tiirkiye 'de muhasebe meslek mensuplarinin mesleki tiikenmislik durumlarimin arastirilmas
(Yayimmlanmamis Doktora Tezi), Sakarya Universitesi Sosyal Bilimler Enstitiisii, Sakarya.

Chan, D. W. (2002). Hardiness and its role in the stress-burn out relationship among prospective Chinese
teachers in Hong Kong. Teaching and Teacher Education, 19, 381-395.

Chaplain, R. P. (2008). Stress and psychological distress among trainee secondary teachers in England.
Educational Psychology, 28(2), 195-209.

Cimen, S. (2007). llkogretim ogretmenlerinin tiikenmislik yasantilar: ve yeterlik algilar: (Yayimlanmamig
Yiiksek Lisans Tezi). Kocaeli Universitesi, Sosyal Bilimler Enstitiisii, Kocaeli.

Cohen, A. (2020). The role of self-efficacy in coping with job stress: A review of the literature. Journal of
Organizational Behavior, 41(4), 387-406.

Cui, W., &Yee, C. M. (2023). The impact of job stress and self-efficacy on teachers’ occupational well-being of
higher vocational colleges. Advances in Educational Technology and Psychology, 7(18), 31-36.

Dilekgi, U., Kaya, A., & Cigek, 1. (2025). Occupational stress, burnout, and change fatigue as predictors of quiet
quitting among teachers. Acta Psychologica, 254, 1-7. https://doi.org/10.1016/].actpsy.2025.104812

Denizoglu, P. (2008). Fen bilgisi 6gretmen adaylarinin fen bilgisi 6gretimi oz-yeterlik inang diizeyleri, ogrenme
stilleri ve fen bilgisi 6gretimine yonelik tutumlari arasindaki iliskinin degerlendirilmesi (Y ayimlanmamus
Yiiksek Lisans Tezi). Cukurova Universitesi, Sosyal Bilimler Enstitiisii, Adana.

Dogan, A., & Yeloglu, H. O. (2021). Oz-yeterliligin ig stresine olan etkisinde algilanan orgiitsel destegin aracilik
roliiniin incelenmesine yonelik model onerileri. Isletme Arastirmalar: Dergisi, 13(4), 3668-3680.

Freudenberger, H. J. (1974). Staff burnout. Journal of Social Issues, 30(1), 159-165.
Gaire, B. R. (2024). Sources of teachers’ occupational stress and effects on their self-efficacy. Vox Batauli, 9(1),
11-23. https://doi.org/10.3126/vb.v9i01.70396

Gilingor-Seyhan, H. (2015). Kimya 6gretmenlerinin is doyumlari, 6z-yeterlik algilari, 6rgiitsel bagliliklar ve is
streslerinin ¢esitli degiskenler agisindan incelenmesi. Turkish Journal of Education, 4(2), 41-60.
https://doi.org/10.19128/turje.181114

Giindiiz, B. (2004). Ogretmenlerde tikenmigligin akilci olmayan inanglar ve mesleki bazi degiskenlere gore
yordanmast (Yayimmlanmamis doktora tezi). Cukurova Universitesi, Sosyal Bilimler Enstitiisii, Adana.

Joseph, K. L., &Jose, J. M. (2021). Stress tolerance and occupational self-efficacy among teachers. International
Journal of Social Science, 10(3), 241-246. https://doi.org/10.46852/2249-6637.03.2021.6

Karaca, E., Akea, S., Catikkas, K. T., Ozge, S., Ergiil, M., Ergiil, M., Yakit, H., Unsal, L., Elagéz, H., Taymur,
Z. A., &Dabagcilar, H. Y. (2024). Ogretmenlerin is stresi diizeylerinin belirlenmesi ve iliskili faktorlerin
belirlenmesi. Sosyal Gelisim Dergisi, 2(1), 1-9.

Karayaman, S. (2024). Banka ¢aligsanlariin 6z yeterlik, is ve yasam doyumu ile tilkenmislik diizeylerinin
incelenmesi. Akademik Hassasiyetler, 11(24), 752-777.

Kazu, 1. Y., & Yildirim, D. (2021). Mesleki tiikenmislik: Etki eden faktérler, belirtileri ve sonuglari. Egitim ve
Toplum Arastirmalar: Dergisi, 8(2), 462-473. https://doi.org/10.51725/etad. 1003628

Kahn, R. L., &Byosiere, P. (1992). Stress in organizations. In M. D. Dunnette & L. M. Hough (Eds.), Handbook
of industrialandorganizationalpsychology (Vol. 3, pp. 571-650). Consulting Psychologists Press.

Lazarus, R. S., &Folkman, S. (1984). Stress, appraisal, and coping. Springer.

Lavanya, M., Pradeep, M. V. M., Anantharaman, V. V., &Logaraj, M. (2024).
Perceivedstressamongprivateschoolteachers in Chengalpattudistrict, Tamil Nadu, India: A cross-
sectionalstudy. Cureus, 16(10), ¢71848. https://doi.org/10.7759/cureus.71848

Lee, R., &Ashforth, B. (1990). On the meaning of Maslach’s three dimensions of burnout. Journal of Applied
Psychology, 75, 743-74.

Luszczynska, A., Gutierrez-Dona, B., & Schwarzer, R. (2005). General self-efficacy in variousdomains of
humanfunctioning: Evidence from five countries. International Journal of Psychology, 40(2), 80—89.

Maghfirah, D. R., &Harahap, T. Y. (2023). Self-efficacy and workstress: The correlation studies on SLB
teachers. International Research Journal of Advanced Engineering and Science, 8(2), 22-26.

Maslach, C., & Jackson, S. E. (1981). The measurement of experienced burnout. Journal of Occupational
Behavior, 2(2), 99-113.

281


https://digitalcommons.liberty.edu/doctoral/3215
https://doi.org/10.1016/j.actpsy.2025.104812
https://doi.org/10.3126/vb.v9i01.70396
https://doi.org/10.19128/turje.181114
https://doi.org/10.46852/2249-6637.03.2021.6
https://doi.org/10.51725/etad.1003628
https://doi.org/10.7759/cureus.71848

Journal of Educational Theory and Practice Research 2025, Vol 11, Issue 3, 271-282 Serif KURBUNAR et al.

Maslach, C., & Leiter, M. P. (2008). Early predictors of job burnout and engagement. Journal of Applied
Psychology, 93(3), 498-512.

Mearns, J. E., &Cain, J. (2003). Relationships between teachers' occupational stress and their burnout and
distress: Roles of coping and negative mood regulation expectancies. Anxiety, Stress, and Coping, 16, 71-
82.

Mehta, E., Tatipamul, A., Dhameliya, M., &Bodarya, M. (2023). Prevalence of occupational stress, perceived

stress, and fatigue among private school teachers in Surat City: A cross-sectional study. International
Journal of Science and Research (IJSR), 12(5), 507-512. https://doi.org/10.21275/SR23502103058

Oguz, A. (2012). Smif 6gretmeni adaylarinin akademik 6z yeterlik inanglari. Anadolu Journal of Educational
Sciences International, 2(2), 15-28.

Qiang, Y. (2022). A correlationstudy of self-efficacy and occupational burnout among university foreign
language teachers. Proceedings of the 2022 4th International Conference on Educationand E-Learning, 31,
234-240. https://doi.org/10.2991/978-94-6463-044-2 31

Ringer, J. L. (2017). An analysis of stressand self-efficacy experienced by general and special educators
(Publication No. 3028) [Master’sthesis, University of Nevada, Las Vegas]. UNLV Theses, Dissertations,
Professional Papers, and Capstones. https://digitalscholarship.unlv.edu/thesesdissertations/3028

Rui, O. A., Nuno, M., Costa, P., & Costa, P. (2010). Occupationalstress in teaching: A study with high school
teachers. Psicologia & Sociedade, 22, 587-597.

Savas, A. C., Bozgeyik, Y., & Eser, 1. (2014). A study on the relationship between teacher self-efficacy and
burnout. European Journal of Educational Research, 3(4), 159-166.

Schaufeli, W. B., &Bakker, A. B. (2004). Jobdemands, jobresources, and their relationship with burnout and
engagement: A multi-samplestudy. Journal of Organizational Behavior, 25(3), 293-315.

Schwarzer, R., &Hallum, S. (2008). Perceived teacher self-efficacy as a predictor of job stress and burnout:
Mediation analysis. Applied Psychology: An International Review, 57(1), 152—-171

Skaalvik, E. M., & Skaalvik, S. (2017). Teacher stress and teacher self-efficacy: Relations and consequences. In
T. Mclntyre, S. Mclntyre, & D. Francis (Eds.), Educator stress: Aligning perspectives on health, safety and
well-being (pp. 89—105). Springer. https://doi.org/10.1007/978-3-319-53053-6_5

Smetackova, 1. (2017). Self-efficacy and burnout syndrome among teachers. The European Journal of Social &
Behavioural Sciences, 20(3), 228-241. https://doi.org/10.15405/ejsbs.219

Sonnentag, S. (2018). Thepsychology of working life. Routledge.

Springer, A., Oleksa-Marewska, K., Basinska-Zych, A., Werner, 1., & Biatowas, S. (2023). Occupational
burnout and chronic fatigue in the work of academic teachers—moderating role of selected health
behaviours. Plos one, 18(1), ¢0280080.

Unsal, P., & Aktas, G. (2012). Tlkokul 6gretmenleri tarafindan algilanan is stresi alanlarimin cinsiyete gére
incelenmesi. Studies in Psychology, 21, 139-154.

Yalgm, S. (2013). flkégretim okulu 6gretmenlerinin mesleki yorgunluk diizeyleri ile stres, psikolojik dayaniklilik
ve akademik iyimserlik arasindaki iligki (Yayimlanmamis Yikseklisans Tezi). Gazi Universitesi, Egitim
Bilimleri Enstitiisti, Ankara.

Yurt, E. (2022). Collective teacher self-efficacyandburnout: The mediator role of jobsatisfaction. International
Journal of Modern Education Studies, 6(1), 51-69.

Yurdasever, E., & Fidan, Y. (2020). Yoneticilerde yeni liderlik becerileri ile stres iliskisi: KOMB (VUCA) ve 6z
yeterlilik etkilesimi. Anemon Mus Alparslan Universitesi Sosyal Bilimler Dergisi, 8, 119-130.

Zhao, W, Liao, X., Li, Q., Jiang, W., & Ding, W. (2022). The relationship between teacher job stress and
burnout: A moderated mediation model. Frontiers in Psychology, 12, 784243.
https://doi.org/10.3389/fpsyg.2021.784243

This work is licensed under a Creative Commons Attribution 4.0 International License

282


https://doi.org/10.21275/SR23502103058
https://doi.org/10.2991/978-94-6463-044-2_31
https://digitalscholarship.unlv.edu/thesesdissertations/3028
https://doi.org/10.1007/978-3-319-53053-6_5
https://doi.org/10.15405/ejsbs.219
https://creativecommons.org/licenses/by/4.0/

ISSN 2149-7702
e-ISSN 2587-0718 DOI: 10.38089/ekuad.2025.243

Cilt 11 (2025) Say1 3, 283-298

Primary School Teachers’ Views on the Use of Multiple Representations in
Mathematics Lessons During the Distance Education Process

Yasemin KAPLAN KiRTENOGLU', Mehmet Koray SERIN2, Adem YILMAZ3

Abstract

Keywords

The primary aim of this study is to examine primary school teachers’ views on
the use of multiple representations in mathematics lessons during the distance
education process by evaluating these views in relation to their practices in
face-to-face instruction. Designed within the interpretative phenomenological
research approach, the study involved 15 primary school teachers working in
the province of Kastamonu, who were selected through convenience sampling.
Data were collected through semi-structured interviews and analyzed using
content analysis. The findings revealed that teachers had limited awareness of
multiple representations, found it challenging to diversify representations on
digital platforms, and expressed a need for supportive professional
development in this area. It was also determined that teachers predominantly
used representations for the purpose of concretization, while experiencing
difficulties in processes involving the coordination and transformation
between representations. Additionally, teachers perceived their use of multiple
representations as more effective in face-to-face instruction. The study offers
recommendations for the effective use of multiple representations in distance
education and contributes to teacher education. In this context, it is
recommended that teachers be supported through in-service training focused
on both technology use and multiple representations, particularly to enable the
pedagogically effective integration of digital representations.
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Introduction

One of the fundamental challenges in mathematics education is identifying how mathematics
can be taught more effectively. National and international framework documents (CCSSI, 2010; MoNE,
2018; 2024; NCTM, 2000) emphasize that meaningful learning should be placed at the center of
mathematics instruction. Meaningful learning occurs when individuals relate newly encountered
information to their existing cognitive structures. This process relies on a series of cognitive operations,
including the mental organization of information, comparison, and relational reasoning (Yanik, 2016;
Yavuz Mumcu, 2023). However, the abstract nature of mathematics often complicates this process for
students, which may limit the depth of their learning.

Skemp’s (1978) distinction between instrumental understanding and relational understanding
provides a foundational framework for explaining this issue. Instrumental understanding involves the
application of rules and algorithms, whereas relational understanding focuses on comprehending both
what is done and why it is done. Thus, to deepen students’ conceptual understanding, mathematical
knowledge needs to be presented through multiple forms of representation (Van de Walle et al., 2020).
In particular, incorporating multiple representations such as verbal, visual, symbolic, concrete, and
digital representations into the learning process supports students in constructing abstract mathematical
ideas in more meaningful ways (Cullen et al., 2020; Greno & Hall, 1997; Tiirer & Cantiirk Giinhan,
2022). In this regard, multiple representations are not merely alternative displays of information; rather,
they serve important functions such as regulating cognitive processes, reducing misconceptions, and
supporting concept construction (Ainsworth, 2006). Consequently, multiple representations can be
considered a key instructional tool for fostering both meaningful learning and relational understanding.

With the COVID-19 pandemic, the rapid transition of instruction to online environments
necessitated pedagogical adjustments related to the use of representations. During the distance education
process, teachers were required to utilize various types of representations to capture students’ attention,
maintain conceptual understanding, and reduce learning loss (Bozkurt & Sharma, 2020; Yilmaz &
Kostur, 2021). However, the effectiveness of representations used in this process is closely related to
teachers’ digital pedagogical competencies and their ability to manage transitions between different
representation types. In particular, high-level pedagogical decisions such as selecting, transforming, and
coordinating representations are strongly associated with teachers’ pedagogical content knowledge
(PCK) and technological pedagogical content knowledge (TPACK). In this context, examining how
representations are used in distance education environments through the experiences of primary school
teachers offers an original perspective for both representation pedagogy and digital instruction.

This study contributes to the understanding of how teachers utilized multiple representations
during pandemic conditions and how they experienced this process. In this respect, the study has the
potential to inform both the identification of teachers’ professional development needs and instructional
practices related to mathematics teaching in distance and blended learning environments. In the
literature, qualitative studies that specifically address primary school teachers’ experiences with
multiple representations in such contexts are limited. This situation indicates a significant research gap
concerning how representation pedagogy is experienced and enacted in online learning environments.
Therefore, the findings of the present study address an important gap in terms of both restructuring
teacher education programs and developing digital pedagogical strategies. Moreover, the study employs
the interpretative phenomenological approach and aims to examine teachers’ meaning-making processes
and pedagogical decisions regarding the use of multiple representations in depth. In this regard, the study
not only focuses on instructional practices but also reveals the nature of teachers’ cognitive and
pedagogical awareness related to representations.

Mathematical Representation

Representation can be defined as the expression of a concept or phenomenon in an alternative
form (Goldin & Kaput, 1996). In mathematics, representations enable abstract ideas to be expressed
through visual, symbolic, verbal, or physical forms (Delice & Sevimli, 2016). Through these
representations, students can make sense of mathematical relationships, solve problems, and establish
connections between concepts (Huinker, 2015; Karabey & Erdogan, 2023). Ainsworth (1996)
emphasizes that representations do not merely present information but also function to regulate cognitive
load during learning. Indeed, research indicates that well-structured representations reduce students’
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cognitive load, contribute to conceptual learning, and decrease errors (Alabdulaziz, 2021; Pape &
Tchoshanov, 2001; Satsangi & Sigmon, 2023). Ainsworth’s (2006) three-function taxonomy of multiple
representations in  instruction, which provides complementary information, constrains
misinterpretations, and supports concept construction, explains why the use of representations requires
pedagogical design rather than mere variety. This framework demonstrates that how teachers select
representations and establish relationships between them plays a decisive role in learning outcomes.

The concept of multiple representations refers to presenting a mathematical concept in different
forms and the ability to transition between these forms (Goldin & Shteingold, 2001; Heinze et al., 2009).
While Lesh et al. (1987) categorized representations into five types: real-life situations, manipulative
materials, pictures, symbols, and natural language, Lesh and Doerr (2003) expanded this classification
to include diagrams, graphs, and tables. The ability to transition between representation types deepens
students’ conceptual understanding, whereas students who are limited to a narrow range of
representations often experience difficulties in problem-solving processes (Baroroh & Mardiyana, 2021;
Prayitno et al., 2021). This clearly highlights the relationship between representational diversity and
relational understanding.

Some studies indicate that students tend to be more successful with visual and verbal
representations but experience difficulties when transitioning to symbolic representations (Prayitno et
al., 2021). Similarly, examining the contribution of virtual representation tools to conceptual learning,
Satsangi and Sigmon (2023) reported that representations used in virtual environments enhance
understanding and reduce cognitive load, particularly for students who struggle with mathematics. This
finding suggests that digital representation tools should be used more effectively, especially in distance
education contexts. On the other hand, the impact of representation use in instruction is not solely
determined by the characteristics of the representations themselves but is also directly related to
teachers’ representational awareness, their ability to manage representational transformations, and their
pedagogical content knowledge (Dreher & Kuntze, 2015; Friesen & Kuntze, 2020). Therefore, multiple
representations should be considered not only as an instructional tool but also as a pedagogical
component that reflects the quality of teachers’ knowledge bases.

Use of Multiple Representations During Distance Education

The COVID-19 pandemic forced education systems to transition abruptly to distance education,
requiring teachers to rapidly transform their instructional strategies and tools (Borba, 2021; Huang et
al., 2022; Sezgin & Firat, 2020). During this period, teachers were compelled to rely more heavily on
visual, auditory, and digital representations when explaining mathematical concepts to students (Bozi¢
et al., 2023). However, existing studies indicate that this transition did not always occur in a planned
manner grounded in sound pedagogical principles (Alabdulaziz, 2021; Yilmaz & Kostiir, 2021).

The effective use of multiple representations in distance education is related not only to the
mode of presentation but also to students’ ability to interpret, transform, and transition between
representations (Bozi¢ et al., 2023; Yuhasriati et al., 2022). Moreover, for teachers to use representations
effectively, they need to possess both pedagogical and technological competencies (Huang et al., 2022).
In this regard, the TPACK framework offers an important theoretical lens for understanding why the
use of multiple representations has remained limited in distance education environments. The interaction
among teachers’ technological knowledge, pedagogical knowledge, and content knowledge directly
determines how representations are adapted to digital environments (Mishra & Koehler, 2006). From
this perspective, it is crucial to examine the extent to which teachers utilize multiple representations
effectively in distance education, the types of challenges they encounter, and their perceptions of this
process. In particular, since integrating representations with digital tools requires pedagogical design
knowledge that supports representational transformation, investigating the experiences of primary
school teachers in this process becomes a critical necessity. Grounded in this need, the present study
aims to examine in depth the experiences of primary school teachers with the use of multiple
representations in the context of distance education.

Accordingly, the purpose of this study is to examine how primary school teachers utilized
multiple representations in mathematics lessons during the distance education implemented during the
COVID-19 period and to explore their views on this approach. Within this scope, teachers’ experiences,
the challenges they encountered, the types of representations they employed, and their views on the
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impact of these representations on students’ understanding are examined. In this way, the study aims to
reveal both the quality of representation use and insights into teachers’ professional development needs.

Method
Research Design

This study employed a qualitative research approach to examine primary school teachers' in-
depth views on the use of multiple representations in mathematics lessons during the distance education
process. Qualitative research aims to reveal individuals’ meanings and interpretations of their lived
experiences (Merriam, 2009). In line with this purpose, the study employed a phenomenological
approach as its qualitative research design. Phenomenology is an approach that seeks to understand
individuals’ subjective perceptions and experiences related to a particular phenomenon (Smith et al.,
2009; van Manen, 2023). In the present study, an interpretative phenomenological approach was
specifically employed. This approach goes beyond merely describing participants’ experiences and
requires the researcher to engage in an in-depth interpretative process through continuous interaction
with the data. Accordingly, the researcher did not limit the analysis to descriptive accounts but remained
critically aware of personal assumptions and continuously reflected on the potential influence of these
preconceptions throughout the analytical process (Creswell, 2013; Smith et al., 2009; van Manen, 2023).
In this sense, the researcher assumed not only the role of a data collector but also that of an interpreter.
The primary rationale for adopting a phenomenological approach was its capacity to provide a rich and
contextualized understanding of teachers’ experiences with the use of multiple representations in
distance education. This approach allowed the researchers to explore how teachers made sense of their
experiences within their specific instructional and contextual conditions.

Study Group

The study group consisted of 15 primary school teachers, 8 female and 7 male, who were
working in public schools in the city center of Kastamonu during the 2020-2021 academic year.
Convenience sampling was employed in the selection of participants in order to ensure efficiency and
practicality in the research process. This sampling method allows researchers to select individuals who
are easily accessible; however, it may introduce limitations in terms of the generalizability and
trustworthiness of the findings (Yildirim & Simsek, 2013). To mitigate this limitation, efforts were made
to ensure maximum variation by including teachers from different schools, teaching at various grade
levels, and varying in age and years of professional experience. In addition, all participants were
included in the study on a voluntary basis. This approach was considered appropriate for
phenomenological research, as participant diversity supports the visibility of different dimensions of
lived experiences. Table 1 presents the distribution of participating teachers according to gender, age,
years of teaching experience, and the grade levels they taught.

Table 1. Demographic information of the primary school teachers in the study group

Variable Sub-variable
Female
Male
20-30 years
Age 31-40 years
41-50 years
0-5 years

Gender

6-10 years

Teaching Experience 11-15 years
16-20 years
21 years and above

1% grade

2™ grade

Grade Level 3 grade

B N S I VS e i S U R a2 TR B e R Y

4" grade
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Table 1 presents the distribution of participating teachers by gender, age, teaching experience,
and the grade levels they teach. According to the data, the majority of the teachers have more than 11
years of professional experience and are predominantly in the 31-40 age range.

Data Collection Tool

In this study, data were collected using a semi-structured interview form developed by the
researchers. The interview form consisted of open-ended questions designed to elicit primary school
teachers’ views on their use of multiple representations in mathematics lessons during the distance
education process. Examples of the questions included in the interview form are as follows:

e What do you think are the purpose(s) of using multiple representations in the mathematics
teaching process?

e What types of activities do you implement in mathematics lessons related to the use of
multiple representations during face-to-face instruction?

o What types of activities did you implement related to the use of multiple representations in
the mathematics lessons you conducted through distance education?

During the development of the interview form, a draft version was initially prepared based on a
review of the literature on the use of multiple representations and distance education. This draft was
then presented to two academics, one specializing in mathematics education and the other in educational
sciences, as well as two primary school teachers. The experts were asked to provide feedback regarding
the form’s content validity, clarity of question wording, and potential content overlap. Based on the
feedback received, some questions were restructured, and similar items were merged. The final version
of the interview form consisted of nine open-ended questions. Subsequently, pilot interviews were
conducted with two teachers who were not included in the main study to test the clarity and
comprehensibility of the questions. The pilot results indicated that no further revisions were necessary.
This process was structured in line with the fundamental steps recommended to enhance the validity of
qualitative data collection instruments (Patton, 2014).

Semi-structured in-depth interviews are among the most commonly used data collection
methods in education and the social sciences (Uslu & Demir, 2023). They are considered a primary data
source in phenomenological research, as they allow participants to articulate their experiences in their
own words (Creswell, 2009). In the present study, data were collected through individual interviews
conducted with primary school teachers. Prior to the interviews, the purpose of the study was explained
again, and participants’ verbal consent was obtained after they were informed that the interviews would
be audio-recorded. All interviews were conducted online between June 1 and September 1, 2021, and
each interview lasted approximately 35 minutes. During the interviews, a trust-based and flexible
interview atmosphere was established to enable participants to share their experiences comfortably.

Data Analysis

The data obtained in the study were analyzed using content analysis method. First, the interviews
conducted with the teachers were audio-recorded and subsequently transcribed verbatim. The
transcribed data were then examined systematically in accordance with the principles of qualitative data
analysis. Content analysis is an analytical method that enables the production of context-sensitive,
replicable, and valid inferences from textual data (Krippendorff, 2018).

In this study, the content analysis process was carried out based on the four-stage framework
proposed by Yildirim and Simsek (2013): (1) coding the data, (2) identifying themes from the codes, (3)
organizing the data according to themes, and (4) describing and interpreting the findings. During this
process, the interview transcripts were read line by line, and meaningful units were identified from
teachers’ statements to generate initial codes. Codes with similar content were then grouped, and themes
were derived accordingly. Each theme was presented separately in the findings section using tables.

The interview data were organized under the identified themes and interpreted by including
direct quotations from participants. This analytical approach was based on a structured process that
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prioritizes reliability and transparency in content analysis (Bengtsson, 2016). The coding process was
conducted by the researchers, who developed a shared analytical approach based on meaning units, and
intercoder consistency was taken into consideration throughout the analysis process.

Validity and Reliability Procedures

In qualitative research, the concept of credibility is generally preferred over traditional notions
of validity (Riizgar et al., 2023). In the present study, several strategies were employed to ensure the
credibility of the results. First, the semi-structured interview form developed for the study was reviewed
and revised prior to data collection based on feedback from two academics, one specializing in primary
mathematics education and the other in educational sciences, as well as two experienced primary school
teachers. In addition, the interview form was pilot-tested with two teachers who were not included in
the main study.

During the data collection process, beyond selecting participants on a voluntary basis, attention
was paid to ensuring diversity in terms of the schools where teachers worked, their years of professional
experience, and the grade levels they taught. In this way, it was aimed to enrich the data by collecting it
from different contextual backgrounds. To further enhance credibility, the findings were presented in
tabular form, and each table was supported with direct quotations from participants that substantiated
the reported themes.

All researchers were actively involved in the data analysis process. Coding and theme
development were carried out in a comparative manner, and consensus was reached through discussion.
To ensure reliability, intercoder agreement analysis was conducted. The level of agreement between
coders was calculated using Cohen’s Kappa coefficient, yielding an agreement rate of approximately
90%. This approach is among the recommended methods for enhancing reliability in qualitative research
(Miles & Huberman, 1994).

Ethical Principles and Participant Consent

Ethical principles were strictly adhered to throughout the research process. Prior to data
collection, the purpose and scope of the study were clearly explained to the participating teachers, and
they were informed that the interviews would be audio-recorded and that all collected data would be
used solely for scientific purposes in accordance with confidentiality principles. Verbal informed
consent was obtained from all participants on a voluntary basis. All interview recordings and written
documents were anonymized by removing personally identifiable information, and participant identities
were protected throughout the study.

Findings

In the first stage of the study, the teachers in the study group were asked which subject(s) they
felt required the greatest use of multiple representations and the reasons for this need. The findings
obtained are presented in Table 2.

Table 2. Subjects with the greatest need for multiple representations and the reasons for this need

Subjects f Reasons for the need f
Mathematics 15 Concretizing abstract topics/concepts 12
Turkish 4 e . .

) Facilitating comprehension of the subject 3
Science 3
Social Studies 2

All subjects 5 Enhancing student readiness 2

*The reason why the frequency values exceed the number of participants in the study group is that
participants were allowed to provide more than one response.

An examination of Table 2 reveals that the majority of primary school teachers identified
mathematics (f = 15) as the subject in which the use of multiple representations is most needed.
Mathematics was followed by Turkish (f = 4), Science (f = 3), and Social Studies (f = 2). Additionally,
in response to the question “Why do you feel the need to use multiple representations?”, the most
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commonly cited reason was to concretize abstract topics or concepts (f'= 12). Other reasons mentioned
by the teachers included facilitating the comprehension of the subject by using various examples and
materials (f = 3) and supporting students’ readiness for learning new topics (f = 2). The teachers’
statements further support these findings. For instance, Teacher 15 (T15) emphasized the importance of
mathematics and justification for concretization by stating, “In mathematics, the concept of number is
abstract in itself, so we need to concretize mathematics lessons.” Similarly, Teacher 1 (T1) remarked,
“We use [multiple representations] in Social Studies and Turkish lessons—we use them in all subjects—
but mostly in Mathematics and Science because these subjects need to be concretized.” This statement
highlights both the broad application of multiple representations and their particular importance in
mathematics and science. Emphasizing the issue of student readiness, Teacher 4 (T4) explained, “In my
school, the children lack any prior preparation. Except for Life Science, I try to include more of these
kinds of activities in Turkish and Mathematics, especially in mathematics, because the students don’t
have the foundational background.” These findings indicate that teachers predominantly associate the
use of multiple representations with the function of concretization, suggesting that their awareness of
the diverse pedagogical purposes that representations can serve may be limited.

In the next stage of the study, the teachers were asked, “In your opinion, what are the purposes of using
multiple representations in mathematics lessons?” The findings related to this question are presented in
Table 3.

Table 3. Purposes of using multiple representations in mathematics teaching and learning processes

Purposes f

Relating to real life, concretization 11
Enhancing the comprehensibility of the subject

Providing opportunities to use different methods 3
Addressing different types of intelligence

According to the findings presented in Table 3, primary school teachers mostly justified the use
of multiple representations in teaching mathematics topics by emphasizing concretization or relating
concepts to real-life contexts (f = 11). Additional purposes highlighted by the teachers included
enhancing the comprehensibility of the subject (f = 7), providing opportunities to employ different
instructional methods (f = 3), and addressing various types of intelligences (f = 2). Teacher 4 (T4)
stated, “Mathematics seems abstract to children. The more we concretize it, the more examples we give
from their daily lives, and the more we relate it to real-life situations, the easier it becomes for them to
understand.” emphasizing the roles of concretization and real-life connections. Similarly, Teacher 2
(T2) explained, “We do this to help children grasp the topic and understand the concept. A teacher can
normally teach the topic, but we use multiple representations in mathematics lessons to move from
abstract to concrete.” thereby underlining both the concretization of mathematical concepts and the
increased comprehensibility of mathematical content. These explanations suggest that teachers tend to
view representations primarily as tools for facilitating understanding; however, their awareness of
higher-level pedagogical functions of representations, such as supporting conceptual construction,
enabling generalization, or facilitating transitions between different representations, may be limited.

Another question posed to the primary school teachers within the scope of the study focused on
the types of activities they implemented in mathematics lessons using multiple representations during
face-to-face instruction prior to the pandemic and during the distance education period that followed.
The findings obtained in this context are presented in Table 4.

Table 4. Activities conducted by primary school teachers for the use of multiple representations in mathematics
lessons during both face-to-face and distance learning

During face-to-face education f During distance education

Use of visuals/models Watching videos

Use of supplementary materials Use of visuals/models

Conducting activities/playing games Use of graphs/shapes

A 0 9 O

Use of students’ manual skills Use of students’ manual skills

— W W N O~

Conducting activities/playing games
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An examination of the findings in Table 4 shows that, prior to the pandemic, when face-to-face
instruction was still in place, the most frequently reported activity implemented by participating primary
school teachers in the context of using multiple representations in mathematics lessons was the use of
visuals/models appropriate to the subject matter (f=9). In addition, teachers stated that they integrated
multiple representations into mathematics teaching by using supplementary materials (f' = 7), engaging
students through hands-on activities and games (f = 5), and implementing practices that utilized
students’ manual skills (f = 4). For example, Teacher 6 (T6) stated, “I used visual representations
through the smart board. We played games involving student participation in class. In age-related
problems, I draw pictures, ” referring to activity-based and game-like practices. Teacher 12 (T12), who
aimed to actively involve students in the lesson by having them design and create, explained: “In all
mathematics topics and concepts, we always carried out an activity. We brought tens and ones and laid
them in front of the children. We had them build geometric solids and examine their corners and edges
from all sides. For fractions, I made sure each student brought fruit. In measurement topics like meters,
1 had them use strings to measure their steps and hand spans, and then compare their results with one
another. They realized how different they were. In every topic, I tried to ensure they could hold
something, touch it, and see it. We asked them to design clocks and set them to 'quarter past three', and
they did. I believe they need to enjoy the process in order to learn.” This statement highlights not only
the use of ready-made concrete materials but also the emphasis on student-created representations and
real-life applications.

The other set of findings presented in Table 4 pertains to the activities carried out during the
distance education period following the pandemic. Within this context, the participating primary school
teachers reported that they employed multiple representations in mathematics lessons primarily through
video watching (f=9), using visuals/models appropriate to the topic (f= 6), incorporating graphs/shapes
(f = 3), designing activities that engaged students’ manual skills (= 3), and conducting activities or
games (f = 1). For instance, Teacher 8 (T8) stated, “During distance education, the children could not
physically interact, but I used signs and blocks available at home. I glued pasta together to visually
represent tens and ones. In the unit on wholes, halves, and quarters, the children cut up fruits themselves
to learn the topic. They also made clocks.” This statement indicates that while some materials could
only be presented visually due to the limitations of distance education, others could still be used
physically by students at home. Teacher 4 (T4) explained, “Since they couldn’t make them themselves,
I had them watch videos. I used videos more often.” highlighting the increased reliance on videos due
to students’ limited access to materials at home. Teacher 14 (T14) remarked, “We applied
representations using videos, visuals, or visual stimuli shared on the virtual whiteboard. When
explaining geometric shapes, we used visuals of shapes drawn in different colors and sizes.”
demonstrating the use of technological tools for visual representation in instruction. Likewise, Teacher
10 (T10) shared, “Since we didn’t have many materials, we mostly used concept maps. Last year, we
carried out an eTwinning project. As part of the project, we prepared weekly activities for each main
subject and created concrete materials. They made more materials. We used materials that children
could make themselves. We had the children create things.” illustrating the use of visual tools such as
shapes and graphs as multiple representations during distance education. These findings suggest that a
greater diversity of representation types is employed in face-to-face instruction, whereas representation
use in distance education remains more limited and is primarily confined to visual and passive forms of
reception. This situation suggests that teachers may experience difficulties in planning representational
transformations and implementing interactive uses of representations in digital environments.

In the study, primary school teachers were asked about the impact of the distance education
process on their use of multiple representations in mathematics lessons, and the findings obtained from
their responses are presented in Table 5.
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Table S. The effects of distance education on the use of multiple representations in mathematics lessons
Effects f
Positive effect Increased use of technology

Limitation in the types of representations used
Decrease in students’ active participation
Negative effects Inability to use concrete materials

Inability to conduct in-class activities

N N L 0 0N

Insufficient lesson time

According to the findings presented in Table 5, the primary school teachers participating in the
study stated that the distance education process had mostly negative effects on the use of multiple
representations in mathematics lessons. However, two teachers noted that despite the adverse impact of
this mandatory and abrupt transition, they approached the process positively as it enabled them to
incorporate more technology-supported practices in their teaching. Teachers who emphasized the
negative effects particularly expressed that distance education limited their ability to use diverse types
of representations (f' = 8) and that they could not implement multiple representations as effectively as
they did in face-to-face settings due to a decrease in students’ active participation (f = 8). Additionally,
some teachers underlined that they were unable to benefit sufficiently from the use of concrete models
or objects (f=5) during the distance education period. For example, Teacher 7 (T7) stated, “It caused
restrictions. For example, we didn’t have the opportunity to go out and do shopping activities. We could
only support it with visuals.” This statement indicates that they mostly relied on visuals and could not
adequately use real-life representations. Similarly, Teacher 10 (T10) remarked, “In mathematics, we
couldn’t use concrete classroom materials at all. I couldn’t get direct feedback from students.
Mathematics is a subject that we teach through hands-on learning, and we were negatively affected in
terms of multiple representations during distance education.” emphasizing their limited use of both
real-life and concrete representations. On the other hand, Teacher 13 (T13) pointed out a positive aspect
of the process by stating, “Using technology in multiple representations is more advantageous. The only
drawback is the inability to concretize. Most modeling was done more easily and quickly in
technological environments.”

Another question posed to the participants was: “During distance education, which
applications, websites, or technology-based tools do you think supported the use of multiple
representations in your mathematics lessons? ” The responses provided by the teachers are presented in
Table 6. These findings indicate that, during the distance education process, representations largely
remained at the level of presentation, while pedagogical dimensions of representation use, such as
transformation, interaction, and student-centeredness, were not sufficiently supported. This suggests that
teachers experienced difficulties in adapting their use of representations to digital learning
environments.

Table 6. Web-based platforms and tools used by primary school teachers for multiple representations in
mathematics lessons during distance education

Educational e-content platforms f Web 2.0 tools/applications f
EBA 11 Wordwall 5
Okulistik 8 Kahoot 3
Morpa kampiis 6 Educandi 1
Sharing/websites f Mentimeter 1
Egitimhane 4 Quizizz 1
YouTube 3 Canva 1
[lkokull 2 Carpanga 1
Mebders 2
Odevmatik 1
Pinterest 1
Web’de 6gren |
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An examination of Table 6 reveals that primary school teachers prefer to use educational e-
content platforms, such as EBA, Okulistik, and Morpa Kampiis, more frequently to enrich mathematics
lessons with different types of representations during the distance education process. In addition to
educational content platforms, teachers also reported benefiting from various educational sharing
websites, general-purpose web platforms, and Web 2.0 tools and applications. Among the educational
e-content platforms, EBA stood out as the most preferred (f = 11), while Egitimhane (f = 4) was the
most frequently mentioned educational sharing site. YouTube (f'= 3) was the leading general content
site, and Wordwall (f'= 5) and Kahoot (= 3) were the most commonly used Web 2.0 tools. Regarding
this topic, Teacher 14 (T14) stated, “I mostly worked with graphs and a tablet. Additionally, I utilized
the Fatih Pen application on EBA. I also used educational videos on YouTube.” Similarly, Teacher 10
(T10) noted, “There is an application called Carpanga. I used it even during face-to-face instruction. 1
used EBA. We used Educandy. Okulistik was definitely very useful.” Teacher 1 (T1) added, “As for
websites, I used EBA, Morpa Kampiis, Kahoot, and Quizizz. Besides these, I prepared activities using
Canva and also used Wordwall for content creation.” These findings indicate that teachers
predominantly use digital tools to present visual representations; however, they remain more limited in
pedagogically integrating interactive, relational, or constructive types of representations.

Lastly, within the scope of the research, teachers were asked the following question: “How do
you evaluate the effect of using multiple representations in mathematics instruction on students, both in
face-to-face and distance education settings?”’ The findings derived from their responses are presented
in Table 7.

Table 7. Evaluation of the use of multiple representations in mathematics instruction within the scope of both
face-to-face and distance education

Use of multiple representations f
More effective in face-to-face education 10
Useful in both instructional settings 4

More effective in distance education

An analysis of the findings in Table 7 indicates that the majority of primary school teachers
preferred face-to-face education (f = 10) for benefiting from different types of representations and
achieving efficiency in the use of multiple representations in mathematics lessons. Some teachers (n =
4) stated that whether the teaching process takes place face-to-face or remotely does not significantly
affect the use of multiple representations, asserting that they can effectively use various representation
types in both modes of instruction. One teacher, however, emphasized that mathematics teaching and
learning processes supported by technological tools were more conducive to the use of multiple
representations in distance education settings. Teacher 15 (T15) stated, “There’s this saying that people
remember 20% of what they see, 50% of what they hear, and 80% of what they both see and hear. Every
piece of technology or material used, whether visual, auditory, or tactile, makes learning more
permanent. Before distance education, we were using these, but the materials were only visual or
auditory. However, during distance education, lessons were delivered in a way that appealed to the
visual, auditory, and tactile senses, making it easier for students to learn. I believe they were more
positively affected in terms of learning.” This statement highlights that distance education can be more
beneficial because it engages multiple senses. These findings suggest that teachers tend to perceive the
use of multiple representations as a teaching strategy more suited to face-to-face instruction, while
experiencing difficulties in sustaining representational diversity and fostering student interaction in
digital environments.

Discussion, Conclusion and Recommendations

In this study, which examined primary school teachers’ views and experiences regarding the use
of multiple representations in mathematics lessons during the distance education process, the first focus
was on identifying the courses in which multiple representations were perceived as most necessary and
the reasons underlying this need. The findings revealed that the use of multiple representations was
considered most necessary in mathematics lessons. Similarly, Eroglu and Tanigli (2021) reported that
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mathematics is the subject in which multiple representation practices are most frequently used.
Participants stated that not only mathematics but also all primary school subjects involving abstract
concepts require concretization through multiple representations to support meaningful learning. Indeed,
the literature emphasizes that the use of multiple representations plays a particularly important role in
understanding abstract mathematical concepts (Ayyildiz & Cansiz Aktas, 2022; Prain & Waldrip, 2006;
Sezgin, 2019). The findings of the present study indicate that teachers predominantly evaluated multiple
representations within the framework of their concretization function, suggesting that their awareness
of higher-level pedagogical functions of representations, such as conceptual structuring, generalization,
or transformation between representations, may be limited. This finding suggests that the constructive
and constraining roles of representations, as defined in Ainsworth’s (2006) framework, are not
sufficiently enacted by teachers.

Teachers frequently explained the need for multiple representations in mathematics using
concepts such as concretization, connection to real life, and comprehensibility. In this context, relating
mathematical concepts to daily life through word problems can be considered to contribute to conceptual
learning and to integrate with the modeling process (Gainsburg, 2008). These explanations indicate that
representation use is not limited to visual or physical tools but also provides a cognitive framework that
supports the structuring of learning. However, the strong emphasis on the complementary function of
representations in teachers’ statements suggests that the constraining and constructive roles identified
in Ainsworth’s (2006) framework are not sufficiently recognized. Consistent with this finding,
Ainsworth et al. (2002) demonstrated that representational diversity alone is insufficient and that the
design and coordination of representation systems are decisive factors in learning.

The abrupt transition to distance education during the pandemic necessitated the reorganization
of teachers’ instructional routines. The findings show that teachers used concrete materials more
intensively in face-to-face instruction but were unable to sustain such representational practices in
distance education. Learning processes supported by concrete tools in classroom settings were largely
replaced by videos, presentations, or digital platforms in online environments. This shift limited
teachers’ use of multiple representations in distance education. As suggested by Heddens and Speer
(1997), structuring representations from concrete to abstract is critical for students’ conceptual
development; however, teachers’ views indicate that this progression was often not achieved in distance
education. This finding suggests that teachers may lack sufficient pedagogical support and design
knowledge to establish representational connections and present representations in a cognitively
integrated manner in digital environments. Similarly, Ryken (2009) emphasizes that teachers’ limited
ability to recognize students’ thinking through representations can reduce learning opportunities.

Another notable finding concerns teachers’ pedagogical content knowledge related to multiple
representations. Interviews revealed that representation types were often perceived as being limited to
concrete objects, visuals, or game-based activities, while verbal, symbolic, graphical, or algebraic
representations were largely neglected. This suggests that teachers’ conceptual knowledge of multiple
representations is limited, and the depth of this knowledge is not sufficiently reflected in their practice
(Bicer, 2021; Hidayat et al., 2024). Prayitno et al. (2021) similarly reported that preservice teachers’
ability to transform representations is directly related to conceptual understanding. In this regard,
primary school teachers’ shortcomings in using multiple representations can be attributed to limitations
in pedagogical content knowledge (Shulman, 1986). Teachers’ limited ability to recognize relationships
among representation types and reflect these relationships in instructional design indicates weaknesses
in PCK components. These results are consistent with Dreher and Kuntze’s (2015) findings, which show
that teachers struggle to notice and pedagogically interpret representational connections. Friesen and
Kuntze (2020) also emphasize that limited professional knowledge related to representation use directly
affects teachers’ classroom decisions. Similarly, Sengiil and Mancoglu Kaplan’s (2024) video-based
study demonstrated that teachers experience difficulties in establishing representational transitions and
analyzing problem situations from a representational perspective, aligning with the findings of the
present study.

According to the findings, video watching emerged as the most prominent form of
representation in distance education. However, teachers did not clearly articulate which types of
representations were embedded in these videos or how they contributed to the learning process.
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Although representations such as graphs, tables, and figures were used to a limited extent, their use was
largely shaped by teachers’ technological competence and access. Huang et al. (2022) similarly reported
that teachers in the Chinese context were unable to effectively integrate representations with digital tools
during the sudden shift to online teaching, a finding that aligns with the present study. Teachers’
tendency to view videos primarily as tools for consuming ready-made content indicates limited cognitive
awareness regarding the planning of representation pedagogy. Atasoy and Yigitcan Nayir (2019) also
found that students tended to watch EBA videos passively, which constrained mathematical
understanding. These results suggest that video-based representations do not sufficiently support
conceptual understanding without pedagogical guidance in distance education.

Teachers were found to use several technology-supported platforms during distance education,
including EBA, Okulistik, Morpa Kampiis, Wordwall, and Kahoot. However, these tools were generally
used to support the learning process in a general sense rather than to explicitly present multiple
representations. That is, teachers appeared to use these tools primarily for content access or interaction
rather than in alignment with the pedagogical functions of multiple representations (Baroroh et al.,
2021). This finding suggests a limited understanding of how technology can be effectively integrated
with representation-based instruction (Bozi¢ et al., 2023). Yet, technology has the potential not only to
present content but also to visualize and make interactive the representational connections that support
conceptual transitions (Ainsworth & VanLabeke, 2004; Rau et al., 2009). Mishra and Koehler’s (2006)
TPACK framework clearly demonstrates that representations remain superficial when technology is not
integrated with pedagogical and content knowledge. The present study similarly indicates that teachers
have limited experience in planning and implementing the integration of technology and representation.

The fact that teachers rarely mentioned mathematics-specific digital tools such as Matific,
Mathigon, Polypad, or GeoGebra is also noteworthy. These tools enable abstract concepts to be
presented holistically through visual, symbolic, and algebraic representations (Debrenti, 2015; Hwang
et al., 2009; Pierce et al., 2011). Teachers’ lack of knowledge regarding the integration of technology
with representation types limits the depth of instructional activities. Therefore, not only access to digital
tools but also knowledge and skills related to their pedagogical use are critical. This finding highlights
the importance of simultaneously developing PCK and TPACK components at the intersection of
representation pedagogy and technology.

Although some teachers believed that distance education offered greater opportunities for using
multiple representations, the dominant view was that face-to-face instruction is more advantageous in
terms of representational diversity and instructional depth. This perception can be explained by teachers’
limited capacity to integrate technology with representation-based instruction. Hidayat et al. (2024)
emphasized a significant relationship between teachers’ technological pedagogical content knowledge
and their competencies in using multiple representations. Similarly, Giiciin and Geng (2022) found that
technology use influences representational preferences. Thus, teachers’ difficulties in effectively using
representations in distance education stem not only from technical constraints but also from limitations
in representation knowledge, pedagogical content knowledge, and the integration of technology

pedagogy.

This study revealed the views and experiences of primary school teachers regarding the use of
multiple representations in mathematics lessons during the distance education process, yielding
important insights into the role of representations in instruction. Teachers perceived the use of multiple
representations as particularly necessary for concretizing mathematical topics and relating them to daily
life. However, their awareness of representational diversity, inter-representational relationships, and
cognitively constructive representations was found to be limited. This result is consistent with studies
indicating the need for development in teachers’ representational awareness and PCK components
(Dreher & Kuntze, 2015; Friesen & Kuntze, 2020; Ryken, 2009). In distance education, representation
use was largely confined to videos, presentations, and ready-made digital content, while interactive and
transformable representation types were insufficiently utilized. Findings reported by Atasoy and
Yigitcan Nayir (2019) and Sengiil and Mancoglu Kaplan (2024) similarly indicate that video-based and
digital content have a limited impact on conceptual learning without pedagogical guidance. In this
context, developing teachers’ competencies in integrating technology with representations in a holistic
manner within the TPACK framework is crucial.
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Based on the findings of this study, the following Teacher Competency Framework for the Use
of Multiple Representations in Distance Education is proposed:

1. Representation Knowledge: Knowledge of representation types, the ability to distinguish
representational functions, and an understanding of relationships among representations.

2. Pedagogical Representation Knowledge: The ability to select, sequence, and transform
representations to support conceptual learning.

3. Digital Representation Integration: The ability to pedagogically integrate technological
tools to support transitions between representations.

4. Contextual Application Skills: The ability to sustain representational diversity and design
strategies that enhance student interaction in distance education contexts.

In terms of practical implications, in-service training programs should be provided to teachers
focusing on multiple representation types, representational functions, and inter-representational
transformations. In particular, applied training should be offered on integrating tools such as GeoGebra,
Polypad, Desmos, and Matific with representation pedagogy. Increasing the availability of interactive,
representation-based content on platforms such as EBA is also recommended. Regarding teacher
education, preservice teachers should be supported through practice-oriented courses that emphasize the
pedagogical use of representations. Representation-based digital design activities aligned with the
TPACK framework should be integrated into teacher education programs. For future research, studies
with larger samples may yield more generalizable findings regarding teachers’ use of representations
across different contexts and levels. Research involving classroom observations could reveal
discrepancies between reported views and actual practices. Finally, experimental and mixed-method
studies examining the impact of representation-based instruction on student learning would make
valuable contributions to the literature.
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Oz

Anahtar Kelimeler

Bu calismanin temel amaci, siif 0gretmenlerinin uzaktan egitim siirecinde
matematik derslerindeki ¢oklu temsil kullanimlarina yonelik gériislerini, yiiz yiize
egitimdeki uygulamalariyla birlikte degerlendirerek ortaya koymaktir. Nitel
aragtirma desenlerinden yorumlayici fenomenoloji yaklagimina gore tasarlanan
calismaya, Kastamonu ilinde gorev yapan ve kolay ulasilabilir durum 6rneklemesi
ile belirlenen 15 smf Ogretmeni katilmigtir. Veriler, yar1 yapilandirilmis
gorligmeler araciligryla toplanmis ve igerik analizi yontemiyle ¢oziimlenmistir.
Bulgular, 6gretmenlerin ¢oklu temsile yonelik farkindaliklarinin sinirli oldugunu,
dijital platformlarda temsilleri ¢esitlendirmenin zorlayici bulundugunu ve bu
konuda destekleyici egitimlere ihtiya¢ duyduklarini ortaya koymustur.
Ogretmenlerin temsilleri daha cok somutlastirma amaciyla kullandiklari, temsiller
arasi iligkilendirme ve doniisiim siireglerinde ise giicliik yagadiklari belirlenmistir.
Ayrica dgretmenlerin yiiz yiize egitimde ¢oklu temsil uygulamalarini daha etkin
bulduklar1 belirlenmistir. Calisma, g¢oklu temsillerin uzaktan egitimde etkili
kullanimina iliskin 6neriler sunmakta ve 6gretmen egitimine katki saglamaktadir.
Bu baglamda, 6gretmenlerin 6zellikle dijital temsilleri pedagojik olarak etkili
bi¢imde biitiinlestirebilmeleri igin hem teknoloji hem de ¢oklu temsil temelli
hizmet i¢i egitimlerle desteklenmeleri 6nerilmektedir.
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Giris

Matematik egitiminin temel sorunlarindan biri, matematigin nasil daha etkili dgretilebilecegi
sorusuna yanit aramaktir. Ulusal ve uluslararasi ¢erceve belgeler (CCSSI, 2010; MEB, 2018; 2024;
NCTM, 2000) anlamli 6grenmenin matematik Ogretiminin merkezinde yer almasi gerektigini
vurgulamaktadir. Anlamli 6grenme, bireyin yeni karsilagtigi bilgiyi mevcut bilgi yapilariyla
iligkilendirmesiyle olusur. Bu siireg, bilgilerin zihinde yapilandirilmasi, karsilastirma ve iliskilendirme
gibi bir dizi biligsel isleme dayanir (Yanik, 2016; Yavuz Mumcu, 2023). Ancak matematigin soyut
dogasi, bu yapilandirma siirecini 6grenciler igin gii¢lestirmekte, bu da 6grenmenin derinligini
simirlayabilmektedir.

Skemp’in (1978) “iliskisel anlama” ve “iglemsel anlama” ayrimi bu durumu agiklamada temel
bir gerceve sunar. Islemsel anlama, kurallarin ve algoritmalarin uygulanmasmm icerirken; iliskisel
anlama, ne yapildigin1 ve neden yapildigin1 kavramaya odaklanir. Dolayisiyla, 6grencilerin kavramsal
anlayiglarimi derinlestirmek amaciyla matematiksel bilgilerin ¢ok yonlii temsillerle sunulmasi
gerekmektedir (Van de Walle vd., 2020). Ozellikle ¢oklu temsillerin (s6zel, gorsel, sembolik, somut,
dijital vb.) 6grenme siirecine dahil edilmesi, 6grencilerin soyut matematiksel fikirleri daha anlamli
sekilde yapilandirmalarini destekler (Cullen vd., 2020; Greno ve Hall, 1997; Tirer & Cantiirk Gilinhan,
2022). Bu noktada ¢oklu temsillerin yalnizca farkli gosterimler sunmakla kalmayip, bilissel siiregleri
diizenleme, yanlis anlamalari azaltma ve kavram ingasmni destekleme gibi iglevleri bulundugu
belirtilmektedir (Ainsworth, 2006). Bu nedenle, ¢oklu temsiller hem anlamli 6grenmenin hem de
iligkisel anlamanin gelistirilmesinde anahtar bir arag olarak goriilebilir.

Covid-19 pandemisiyle birlikte 6gretimin hizla ¢evrim i¢i ortamlara taginmasi, temsillerin
kullanimiyla ilgili pedagojik diizenlemeleri zorunlu kilmistir. Uzaktan egitim siirecinde 6gretmenler,
ogrencilerin dikkatini ¢ekmek, kavramsal anlamayi silirdirmek ve Ogrenme kayiplarmi azaltmak
amaciyla farkli temsil tiirlerine yonelmek durumunda kalmislardir (Bozkurt ve Sharma, 2020; Yilmaz
ve Kostur, 2021). Ancak bu siire¢te kullanilan temsillerin etkinligi, 6gretmenlerin dijital pedagojik
yeterlikleri ve temsil tiirleri arasindaki gecisi yonetme becerileriyle dogrudan iliskilidir. Ozellikle
temsillerin se¢imi, doniistiiriilmesi ve iligkilendirilmesi gibi iist diizey pedagojik kararlar, 6gretmenlerin
pedagojik alan bilgisi (PAB) ve teknolojik pedagojik alan bilgisi (TPAB) bilesenleriyle yakindan
baglantilidir. Bu baglamda, temsillerin uzaktan egitim ortamlarinda nasil kullanildigimi sif
Ogretmenlerinin deneyimleri {izerinden incelemek, hem temsil pedagojisi hem de dijital 6gretim
acisindan 0zgiin bir bakis acis1 sunmaktadir.

Bu ¢alisma, pandemi kosullarinda 6gretmenlerin ¢oklu temsilleri nasil kullandiklar1 ve bu
siirece iligkin deneyimlerinin anlagilmasma katki saglamaktadir. Bu baglamda c¢alisma, hem
Ogretmenlerin mesleki gelisim ihtiyaglarinin belirlenmesine hem de uzaktan ve harmanlanmig 6grenme
ortamlarinda matematik 6gretimine iliskin uygulamalara 151k tutabilecek niteliktedir. Literatiirde,
ozellikle sinif 6gretmenlerinin bu tiir baglamlardaki ¢oklu temsil kullanimina y6nelik deneyimlerini ele
alan nitel arastirmalar siirlidir. Bu durum, temsil pedagojisini ¢evrim i¢i ortamlarda uygulama
siirecinin nasil deneyimlendigine dair onemli bir arastirma boslugu oldugunu gostermektedir. Bu
nedenle elde edilen bulgular, gerek 6gretmen egitimi programlarinin yeniden yapilandirilmasi gerekse
dijital pedagojik stratejilerin gelistirilmesi acisindan onemli bir boslugu doldurmaktadir. Ayrica
arastirma, yorumlayici fenomenoloji yaklagimiyla yiiriitiilmiis olup, Ogretmenlerin ¢oklu temsil
kullanimina iliskin anlam diinyalarin1 ve pedagojik kararlarin1 derinlemesine incelemeyi
amaglamaktadir. Bu yoniiyle ¢alisma, yalnizca uygulama diizeyinde degil, 6gretmenlerin temsillere dair
biligsel ve pedagojik farkindaliklarinin niteligini de acgiga ¢ikaran bir yapiya sahiptir.

Matematiksel Temsil

Temsil, bir kavramin veya olgunun bagka bir bigimde gdsterimi olarak tanimlanabilir (Goldin
ve Kaput, 1996). Matematikte temsil, soyut diigiincelerin gorsel, sembolik, s6zel ya da fiziksel
bigimlerde ifade edilmesini saglar (Delice ve Sevimli, 2016). Bu temsiller araciligiyla 6grenciler,
matematiksel iliskileri anlamlandirabilir, problemleri ¢6zebilir ve kavramlar arasinda baglantilar
kurabilirler (Huinker, 2015; Karabey ve Erdogan, 2023). Ainsworth (1996), temsillerin sadece bilgiyi
sunmakla kalmayip ayn1 zamanda 6grenme iizerindeki biligsel yiikii diizenleyici bir islevi oldugunu da
vurgular. Nitekim arastirmalar, iyi yapilandirilmis temsillerin 6grencilerin biligsel yiikiinli azalttigini,
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kavramsal 6grenmeye katki sagladigini ve hatalar1 azalttigini1 gostermektedir (Alabdulaziz, 2021; Pape
ve Tchoshanov, 2001; Satsangi ve Sigmon, 2023). Ainsworth (2006) ¢oklu temsiller i¢in gelistirdigi ii¢
islevli taksonomi 6gretiminde (tamamlayici bilgi sunma, yanlis anlamalari sinirlama ve kavram insasini
destekleme) temsil kullaniminin neden yalnizca ¢esitlilik degil, pedagojik tasarim gerektirdigini agiklar.
Bu cergeve, O6gretmenlerin temsilleri nasil sectiginin ve temsiller arasi iliskileri nasil kurdugunun
ogrenme ¢iktilar iizerinde belirleyici oldugunu gostermektedir.

Coklu temsiller kavrami, bir matematiksel kavramin farkli bicimlerde sunulmasi ve bu bigimler
arasinda gecis yapabilme becerisini ifade eder (Goldin ve Shteingold, 2001; Heinze vd., 2009). Lesh vd.
(1987) temsilleri bes kategoriye ayirirken (gergek yasam durumlari, manipiilatif materyaller, resimler,
semboller ve dogal dil), Lesh ve Doerr (2003) bu smiflamay1 diyagramlar, grafikler ve tablolarla
genisletmistir. Temsil tiirleri arasinda geg¢is yapabilmek, O6grencilerin kavramsal anlamalarin
derinlestirirken, temsil tiirlerinde sinirli kalan Ogrenciler problem ¢6zme siireglerinde zorluk
yasayabilmektedir (Baroroh ve Mardiyana, 2021; Prayitno vd., 2021). Bu da temsil ¢esitliligi ile iliskisel
anlama arasindaki bagi acike¢a ortaya koymaktadir.

Bazi aragtirmalar, 6grencilerin 6zellikle gorsel ve sozel temsillerde daha basarili oldugunu,
ancak sembolik temsillere gegiste zorlandiklarini gostermektedir (Prayitno vd., 2021). Benzer sekilde,
sanal temsil araclarmin kavramsal 6grenmeye katkisini inceleyen Satsangi ve Sigmon (2023), sanal
ortamda kullanilan temsillerin 6zellikle matematikte giicliik yasayan dgrencilerde kavrayist artirdigini
ve biligsel yiikii azalttigini belirtmiglerdir. Bu da dijital temsil araglarinin 6zellikle uzaktan egitim
ortamlarinda daha etkili bigimde kullanilmas1 gerektigine isaret eder. Ote yandan, temsil kullaniminin
Ogretim siirecine etkisi yalnizca temsillerin 6zellikleriyle degil, 6gretmenlerin temsil farkindaligi, temsil
doniistimlerini yonetebilme becerisi ve pedagojik alan bilgisi ile dogrudan iligkilidir (Dreher ve Kuntze,
2015; Friesen ve Kuntze, 2020). Bu nedenle ¢oklu temsil, yalnizca bir 6gretim araci degil; 6gretmen
bilgi temellerinin niteligini yansitan bir pedagojik bilesendir.

Uzaktan Egitim Siirecinde Coklu Temsil Kullanin

Covid-19 pandemisi, egitim sistemlerini ani bir sekilde uzaktan egitime gegmeye zorlamis; bu
da dgretmenlerin 6gretim stratejilerini ve araglarini hizla doniistiirmesini gerektirmistir (Borba, 2021;
Huang vd., 2022; Sezgin ve Firat, 2020). Bu donemde 6gretmenler, 6grencilere matematiksel kavramlari
aciklarken gorsel, isitsel ve dijital temsillere daha fazla bagvurmak zorunda kalmislardir (Bozi¢ vd.,
2023). Ancak yapilan ¢aligmalar, bu gegisin her zaman planl ve pedagojik ilkelere dayali bigimde
gerceklesmedigini ortaya koymaktadir (Alabdulaziz, 2021; Yilmaz ve Késtiir, 2021; ).

Uzaktan egitimde ¢oklu temsillerin etkili kullanimi, sadece sunum bigimiyle degil; aym
zamanda 6grencinin temsiller arasinda gegis yapabilme, yorumlama ve doniistiirebilme becerisiyle de
ilgilidir (Bozi¢ vd., 2023; Yuhasriati vd., 2022). Bununla birlikte, dgretmenlerin temsilleri etkili
kullanabilmesi i¢in hem pedagojik hem de teknolojik becerilere sahip olmasi gereklidir (Huang vd.,
2022). Bu baglamda TPAB ¢ergevesi, ¢coklu temsil kullaniminin uzaktan egitim ortamlarinda neden
sinirl kaldigini anlamada 6nemli bir teorik arag sunmaktadir. Ogretmenlerin teknoloji bilgisi, pedagojik
bilgisi ve icerik bilgisi arasindaki etkilesim, temsillerin dijital ortama nasil uyarlandigint dogrudan
belirlemektedir (Mishra ve Koehler, 2006). Bu acidan bakildiginda, uzaktan egitimde 6gretmenlerin
coklu temsilleri ne derece islevsel kullandiklari, ne tiir zorluklar yasadiklar ve bu siirece yonelik algilar
onem arz etmektedir. Ozellikle temsillerin dijital araglarla biitiinlestirilmesi, temsil tiirlerinin
doniisiimiinii destekleyecek pedagojik tasarim bilgisi gerektirdiginden, simif Ogretmenlerinin bu
stirecteki deneyimlerinin incelenmesi kritik bir gereklilik haline gelmektedir. Bu ¢alisma, tam da bu
gereklilikten hareketle, uzaktan egitim baglaminda smif 6gretmenlerinin ¢oklu temsil kullanimina
iliskin deneyimlerini derinlemesine incelemeyi amaglamaktadir.

Bu dogrultuda, bu aragtirmanin amaci smif ¢gretmenlerinin Covid-19 siirecinde yiiriitiilen
uzaktan egitimde matematik derslerinde ¢oklu temsilleri nasil kullandiklarina ve bu kullanima iligkin
goriiglerine odaklanmaktir. Bu kapsamda ogretmenlerin deneyimleri, karsilastiklar1 zorluklar,
kullandiklar1 temsil tiirleri ve bu temsillerin 6grencilerin anlamasina etkisine iligkin goriisleri ele
alinmistir. Boylelikle hem temsil kullaniminin niteligi hem de Ogretmenlerin mesleki gelisim
gereksinimlerine dair ipuglar elde edilmesi hedeflenmistir.
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Yontem
Arastirmanin Deseni

Bu arastirma, sinif 6gretmenlerinin uzaktan egitim siirecinde matematik derslerinde ¢coklu temsil
kullanimina iligkin goriislerini derinlemesine incelemek amaciyla nitel arastirma yaklagimiyla
ylritilmiistiir. Nitel arastirmalar, bireylerin yasantilarina iliskin anlam ve yorumlarini ortaya koymayi
hedefler (Merriam, 2009). Bu dogrultuda arastirmada, nitel desenlerden biri olan fenomenoloji
benimsenmistir. Fenomenoloji, bireylerin belirli bir yagantiya iliskin 6znel algilarin1 ve deneyimlerini
anlamay1 amaglayan bir yaklasimdir (Smith vd., 2009; van Manen, 2023). Calismada ozellikle
yorumlayict (interpretatif) fenomenoloji yaklagimi tercih edilmistir. Bu yaklasim, katilimecilarin
deneyimlerine iligkin anlamlarin yalnizca betimlenmesiyle simirli kalmayip, aragtirmacinin verilerle
etkilesim hélinde derinlemesine yorum iiretmesini gerektirir. Arastirmaci, analiz siirecinde yalnizca
betimleme ile yetinmemis; katilime1 ifadelerini anlamlandirirken kendi 6nyargilarinin farkinda olmus
ve bu Onyargilarin analiz lizerindeki olasi etkilerini siirekli olarak sorgulamistir (Creswell, 2013; Smith
vd., 2009; van Manen, 2023). Bu baglamda arastirmaci, siirece yalnizca veri toplayic1 degil, ayni
zamanda yorumlayici bir rol iistlenerek katilmistir. Fenomenolojinin tercih edilmesinin temel nedeni,
ogretmenlerin ¢oklu temsil kullanimina iliskin uzaktan egitim deneyimlerini kendi baglamsal kosullar:
icinde derinlemesine anlamaya ve yorumlamaya olanak saglamasidir.

Calisma Grubu

Bu arasgtirmanin ¢alisma grubunu, 2020-2021 egitim-6gretim yilinda Kastamonu il
merkezindeki devlet okullarinda gorev yapan 8’i kadin, 7’si erkek olmak {izere toplam 15 sinif
Ogretmeni olusturmaktadir. Katilimcilarin belirlenmesinde, arastirmaya hiz ve pratiklik kazandirmasi
amaciyla kolay ulasilabilir durum 6rneklemesi tercih edilmistir. Bu 6rnekleme yontemi, aragtirmacinin
erisiminin kolay oldugu bireyleri se¢mesine imkan tanir. Ancak bu durum, elde edilen verilerin
genellenebilirligi ve giivenirligi agisindan sinirliliklar dogurabilir (Yildinm ve Simsek, 2013). Bu
sinirlilig1 azaltmak amaciyla, 6gretmenlerin farkli okullarda gérev yapmalari, farkli yas gruplari ve sinif
diizeylerinde 6gretim yapmalari ve mesleki kidem agisindan ¢esitlilik gostermeleri dikkate alinarak
maksimum ¢esitlilik saglanmaya calisilmistir. Ayrica, tim katilimcilar goniilliliik esasma gore
arastirmaya dahil edilmistir. Bu yaklagim, fenomenolojik aragtirmalarda katilimer ¢esitliligi yoluyla
deneyimlerin farkli boyutlarinin goriiniir kilinmasini destekleyen bir strateji olarak goriilmiistiir. Tablo
1’de, katilimc1 6gretmenlerin cinsiyet, yas, mesleki kidem ve gorev yaptiklari sinif diizeyine iligkin
dagilimlarina yer verilmistir.

Tablo 1. Calisma grubunu olusturan sinif 6gretmenlerine yonelik bazi bilgiler

Degisken Alt degisken
Kadin
Erkek
20-30 yas
Yas 31-40 yas
41-50 yas
0-5 yil
6-10 y1l
Mesleki kidem 11-15 y1l
16-20 y1l
21 yil ve tizeri

Cinsiyet

1.smmf
2.smif

Ogretmenlik yaptig1 sinif
3.smif

E N \S VS B N SN R B2 T B RN Be R Y

4.smf
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Tablo 1°de, katilimct O6gretmenlerin cinsiyet, yas, mesleki kidem ve gorev yaptiklart sinif
diizeyine iliskin dagilimlarina yer verilmistir. Verilere gore 6gretmenlerin ¢cogunlugu 11 yil ve iizeri
mesleki kideme sahip olup, 31-40 yas araliginda yogunlagmaktadir.

Veri Toplama Araci

Bu aragtirmada veriler, gelistirilen yar1 yapilandirilmis goériisme formu araciligiyla toplanmistir.
Form, smif 6gretmenlerinin uzaktan egitim siirecinde matematik derslerinde ¢coklu temsil kullanimlarina
iligkin goriislerini ortaya ¢ikarmayi amaglayan agik uglu sorulardan olusmaktadir. Gériisme formunda
yer alan 6rnek sorulardan bazilar1 sunlardir:

e “Matematik Ogretim siirecinde ¢oklu temsil kullaniminin amag¢ ya da amaclar1 size gore
nelerdir?”

¢ “Yiiz ylize egitim-0gretim siirecinde ¢oklu temsil kullanim1 kapsaminda matematik
derslerinde ne tiir ¢alismalar yapiyorsunuz?”’

o “Uzaktan egitimle yiiriittiigliniiz matematik dersinde ¢oklu temsil kullanimi kapsaminda ne tiir
caligmalar yaptiniz?”

Formun gelistirilme siirecinde ilk olarak, ¢coklu temsil kullanimi ve uzaktan egitim konularinda
literatiir taranarak taslak bir goriisme formu hazirlanmistir. Bu taslak, biri matematik egitimi, digeri
egitim bilimleri alaninda uzman iki akademisyen ile iki siif 6gretmenine sunulmustur. Uzmanlardan
formun kapsam gegcerliligi, soru ifadesi agiklig1 ve icerik tekrarlar1 konusunda goriis istenmistir. Gelen
doniitler dogrultusunda bazi sorular yeniden yapilandirilmis, benzer icerikte olanlar birlestirilmis ve
toplamda 9 agik uglu sorudan olugan son hali olusturulmustur. Ardindan, arastirma grubuna dahil
olmayan iki Ogretmenle pilot goriismeler gerceklestirilmis, sorularin anlasilirhigr test edilmis ve
revizyona ihtiya¢ duyulmadigi goriilmiistiir. Bu siireg, nitel veri toplama araglarinin gecerliligini
artirmak icin 6nerilen temel adimlara uygun sekilde yapilandirilmistir (Patton, 2014).

Yar1 yapilandirilmig derinlemesine goriismeler, egitim ve sosyal bilimlerde en sik kullanilan
veri toplama yontemlerinden biridir (Uslu ve Demir, 2023). Ozellikle fenomenolojik desenli
caligmalarda temel veri kaynagi olarak kabul edilir ve katilimcilarin deneyimlerini kendi kelimeleriyle
ifade etmelerine olanak tanir (Creswell, 2009). Bu arastirmada da veriler, sinif 6gretmenleriyle yapilan
bireysel goriismeler yoluyla elde edilmistir. Gorligmelere gegmeden Once arastirmanin amaci tekrar
aciklanmig, ses kaydi almacagi belirtilerek katilimcilarin sézIlii onayr alinmigtir. Tiim goriismeler
01.06.2021-01.09.2021 tarihleri arasinda ¢evrim igi ortamda gerceklestirilmis ve her biri ortalama 35
dakika slirmiistiir. Goriismeler sirasinda katilimcilarin kendi deneyimlerini rahatlikla aktarabilmeleri
amactyla giliven temelli ve esnek bir goriigme atmosferi olusturulmustur.

Verilerin Analizi

Aragtirmada elde edilen veriler, igerik analizi ydntemiyle ¢oziimlenmistir. Ilk olarak
Ogretmenlerle yapilan goriismeler ses kaydi araciligiyla kaydedilmis, ardindan bu kayitlar kelimesi
kelimesine yaziya aktarilmistir. Yazili hale getirilen veriler, nitel veri analizi ilkeleri dogrultusunda
sistematik bir bicimde incelenmistir. Icerik analizi, metinlerden baglama uygun, tekrarlanabilir ve
gecerli ¢ikarimlar yapmaya olanak saglayan bir analiz yontemidir (Krippendorff, 2018). Bu ¢aligmada,
icerik analizine dayali veri ¢ozlimlemesi siireci, Yildirim ve Simsek’in (2013) dnerdigi dort asamali
igerik analizi siireci esas alinarak gergeklestirilmistir: (1) verilerin kodlanmasi, (2) kodlardan temalarin
belirlenmesi, (3) verilerin temalara gore diizenlenmesi, (4) bulgularin tanimlanmasi ve yorumlanmast.
Bu siirecte goriisme metinleri satir satir okunmus, 6gretmen ifadelerinden anlamli birimler belirlenerek
kodlar olusturulmustur. Benzer icerikteki kodlar gruplanarak temalar tiiretilmis ve her tema, bulgular
boliimiinde ayri bir tablo araciligiyla sunulmustur. Goriisme verileri temalara gore diizenlenmis ve
katilimer ifadelerine dogrudan yer verilerek yorumlanmigtir. Bu analiz yaklasimi, igerik analizinde
giivenilirlik ve seffaflik ilkesini esas alan yapilandirilmis bir stirece dayanmaktadir (Bengtsson, 2016).
Kodlama siireci aragtirmacilar tarafindan yiiriitilmis, anlam birimleri lizerinden ortak analiz yaklagimi
gelistirilmis ve analiz siirecinde arastirmacilar arasi tutarlilik gozetilmistir.
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Gecerlik-Giivenirlik Calismalar:

Nitel aragtirmalarda gegerlik kavrami yerine genellikle “inanilirlik” kavrami tercih edilmektedir
(Riizgar vd., 2023). Bu aragtirmada inanilirligin saglanmasi amaciyla gelistirilen yar1 yapilandirilmig
goriisgme formu, uygulama oncesinde biri temel egitim matematik egitimi, digeri egitim bilimleri
alaninda uzman iki akademisyenin ve iki deneyimli simif Ogretmeninin gdriisleri alinarak
degerlendirilmis ve revize edilmistir. Gorlisme formu ayrica calisma grubunda yer almayan iki
Ogretmenle pilot uygulamaya tabi tutulmustur. Veri toplama siirecinde katilimcilarin goniilliiliik esasina
gore belirlenmesine ek olarak, dgretmenlerin gorev yaptiklari okullar, mesleki kidemleri ve ders
verdikleri sinif diizeyleri gibi degiskenlerde cesitlilige dikkat edilmistir. Boylece verilerin farkl
baglamlardan elde edilerek zenginlestirilmesi hedeflenmistir. inanilirlig1 artirmak amaciyla elde edilen
veriler tablolar halinde okuyucuya sunulmus, her tablonun altinda ilgili bulgular destekleyen dogrudan
katilimer alintilarina yer verilmistir. Ayrica arastirmacilarin her biri analiz siirecine aktif bigimde
katilmig; kodlama ve tema olusturma siirecleri karsilastirmali olarak yiiriitiilmiis ve ortak goriis birligi
saglanmistir. Giivenirligin saglanmasi1 amaciyla kodlayicilar arasi uyum analizine bagvurulmustur.
Arastirmacilar arasinda elde edilen uyum diizeyi Cohen Kappa katsayisi ile hesaplanmis ve yaklasik
%90 oraninda goriis birligi tespit edilmistir. Bu yaklasim, nitel aragtirmalarda giivenirligi artirmak i¢in
Onerilen yontemler arasinda yer almaktadir (Miles ve Huberman, 1994).

Etik ilkeler ve Katilimet Onami

Arastirma siirecinde etik kurallara titizlikle uyulmustur. Veri toplama siirecine ge¢ilmeden once,
caligmanin amact ve kapsami katilime1 6gretmenlere agik bir sekilde ifade edilmis; goriismelerin ses
kaydma alinacagi ve elde edilen bilgilerin yalnizca bilimsel amagla, gizlilik ilkesi gozetilerek
kullanilacag: belirtilmistir. Katilimeilarin tamamindan goniilliiliik esasina dayali olarak sozlii onam
almmigstir. Goriisme kayitlart ve yazili dokiimanlar kisisel bilgilerden arindirilmig, tiim katilimei
kimlikleri anonimlestirilmistir.

Bulgular

Arastirmada ilk olarak ¢aligma grubunda yer alan 6gretmenlere ¢oklu temsil kullanimina en ¢ok
ihtiya¢ duyulan ders ya da derslerin neler oldugu ve bu ihtiyacin nedenleri sorulmus, elde edilen bulgular
tablo 2’de sunulmustur.

Tablo 2. Coklu temsil kullanimina en c¢ok ihtiya¢ duyulan dersler ve ihtiya¢ duyulma nedenleri

Dersler f Ihtiya¢ duyulma nedenleri f
Matematik 15 Soyut konu/kavramlarin somutlagtirilmasi 12
Tiirkce 4 .
. Dersin anlasilmasini kolaylagtirma 3

Fen Bilgisi 3
Sosyal Bilgiler 2 . .

. Hazirbulunuslugu saglayabilme 2
Tiim dersler 2

*Frekans degerlerinin ¢alisma grubunda yer alan 6gretmen sayisindan daha fazla olmasmm nedeni
katilimcilarin birden fazla yanit vermesinden kaynaklanmaktadir.

Tablo 2 incelendiginde smif 6gretmenleri, ¢coklu temsil kullanimina en fazla ihtiyag¢ duyduklar
dersin matematik (f=15) oldugunu ifade etmislerdir. Matematik dersini sirasiyla Tiirk¢e (f=4), Fen
Bilgisi (f=3) ve Sosyal Bilgiler (f=2) dersleri izlemistir. Buna ilaveten sinif 6gretmenleri “coklu temsil
kullanimina neden ihtiya¢ duyuyorsunuz?” sorusuna en fazla soyut konu ya da kavramlarin
somutlagtirilmasini saglama (f=12) durumunu gerekce gostermislerdir. Bunun yani sira dersin farkli
ornek ve materyaller kullanilarak anlagilmasinin kolaylastirilmas: (f=3) ve yeni konularin 6gretimi
noktasinda hazirbulunuslugun saglanmasina imkan vermesi (f=2) 6gretmenlerin 6ne sirdigi diger
gerekeeler olmustur. Ogretmenlerin aciklamalarina bakildiginda O15, “Matematik, say: kavrami basl
basina zaten soyut oldugundan dolayr matematik dersini somutlastirmamiz lazim.” ifadesiyle matematik
dersini Ozellikle 6n plana ¢ikarirken gerekge olarak da somutlagtirmay1 vurgulamistir. Benzer sekilde
O1 “Sosyal Bilgiler ve Tiirkce derslerinde kullaniyoruz, biitiin derslerde kullaniyoruz ama en ¢ok
Matematik ve Fen dersinde kullantyoruz. Ciinkii bu derslerin somutlastiriimasi gerekiyor.” ifadesiyle
tiim derslerde ¢oklu temsil kullanimina yer verdigini ancak 6zellikle matematik ve fen derslerinde daha

288



Yasemin KAPLAN KiIRTENOGLU,

Egitim K 1 A lar1 Dergisi 2025, Cilt 11 283-2 .
gitim Kuram ve Uygulama Arastirmalar:1 Dergisi 2025, Cilt 11, Say1 3, 283-298 Mehmet Koray SERIN, Adem YILMAZ

siklikla bagvurdugunu ifade etmis ve yine somutlastirma kavramimi o©n plana c¢ikarmistir.
Hazirbulunusluga vurgu yapan O4, “Benim okulumda cocuklarin én hazirligi yok. Hayat Bilgisi hari¢
Tiirkce ve Matematikte bu tarz etkinliklere daha ¢ok yer vermeye ¢alistyorum. Ozellikle matematikte,
¢linkii ¢ocuklarin alt yapist yok.” aciklamasini yapmistir. Bu bulgular, 6gretmenlerin ¢oklu temsil
kullanimin1 ¢ogunlukla “somutlastirma” isleviyle iliskilendirdiklerini gostermekte; temsillerin
pedagojik olarak farkli amaclara hizmet edebilecegine dair farkindaliklarinin sinirli olabilecegine isaret
etmektedir.

Arastirmanin sonraki asamasinda sinif 6gretmenlerine “Size gére matematik derslerinde ¢oklu temsil
kullaniminin amaglar1 nelerdir?”” sorusu yoneltilmis ve ulagilan bulgulara tablo 3’ te yer verilmistir.

Tablo 3. Matematik 6grenme-6gretme siireglerinde ¢oklu temsil kullaniminin amaglari

Amaglar f
Gergek hayatla iliskilendirme, somutlastirma 11
Dersin anlagilabilirligini artirma 7
Farkli yontem kullanim imkéni 3
Farkl1 zeka tiirlerine hitap etme 2

Tablo 3’te yer alan bulgulara gore sinif 6gretmenleri, matematik konularinin 6gretiminde ¢oklu
temsil kullaniminin gerekgesini ¢ogunlukla somutlagtirma ya da gercek hayatla iliskilendirme (f=11)
olarak aciklamislardir. Buna ilaveten sinif 6gretmenleri tarafindan 6zellikle vurgulanan diger amaglar
dersin anlagilabilirligini artirma (f=7), farkli yontemlerin ise kosulmasina imkén saglama (f=3) ve farkli
zeka tiirlerine hitap etme (f=2) olmustur. Arastirmaya katilan dgretmenlerden O4, “Matematik
cocuklara soyut geliyor. Ne kadar somutlastirirsak, giinliik hayatlarindan ne kadar 6rnek verir, giinliik
hayatla ne kadar iliskilendirebilirsek anlamalart o kadar kolay oluyor.” ifadesiyle somutlastirma ve
gercek hayatla iliskilendirmeye deginmistir. O2 ise “Cocuga konuyu kavratmak, konuyu kavramasini
saglamak igin yapiyoruz bunu. Yani normalde de bir 6gretmen konuyu verebilir ama soyuttan somuta
gegebilmek icin matematik derslerinde ¢oklu temsil kullaniyoruz.” agiklamasiyla hem matematiksel
kavramlarin somutlagtirilmasina hem de matematik konularmin anlagilabilirliginin artmasina vurgu
yapmistir. Bu agiklamalar, 6gretmenlerin temsilleri daha ¢ok “anlamayi kolaylastirma” araci olarak
gordiiklerini, ancak temsillerin kavramsal yapilandirma, genelleme veya farkli temsiller arasinda gecis
saglama gibi daha iist diizey pedagojik islevlerine iliskin farkindaliklarmin smirli olabilecegini
diistindiirmektedir.

Aragtirma kapsaminda sinif 6gretmenlerine yoneltilen bir diger soru ise salgin dncesi yliz yiize
egitim siirecinde ve salgin sonrasi uzaktan egitim siirecinde matematik derslerinde g¢oklu temsil
kullanim1 kapsaminda ne tiir etkinlikler/faaliyetler yiiriittiikklerine yoneliktir. Bu kapsamda elde edilen
bulgular tablo 4’te sunulmustur.

Tablo 4. Sinif 6gretmenlerinin hem yiiz yilize hem de uzaktan egitim siirecinde matematik derslerinde ¢oklu temsil
kullanimlarina yonelik gerceklestirdikleri faaliyetler

Yiiz ylize egitim siirecinde Uzaktan egitim siirecinde

Gorseller/modeller kullanma Video izleme

Grafikler/sekiller kullanma

f
9

Ek materyal kullanma 7  Gorseller/modeller kullanma
Etkinlik yapma/oyun oynama 5
4

Ogrencilerin el becerilerini kullanma Ogrencilerin el becerilerini kullanma

— W W N O |

Etkinlik yapma/oyun oynama

Tablo 4’teki bulgular incelendiginde arastirmaya katilan smif dgretmenlerinin, heniiz salgin
yasanmadan Once yliz yiize egitim faaliyetleri devam ederken matematik derslerinde ¢oklu temsil
kullanim1 kapsaminda en ¢ok, islenen konuya uygun gorseller/modeller kullanma (f=9) faaliyetleri
gerceklestirdikleri goriilmektedir. Bunun diginda dgretmenler ek materyal kullanarak (f=7), 6grencinin
stirece katilimini saglayan etkinlikler gerceklestirip oyunlar oynatarak (f=5) ve oOgrencilerin el
becerilerini ise kosabilecekleri uygulamalar (f=4) gerceklestirerek matematik derslerinde ¢oklu temsil
kullanimini  gerceklestirdiklerini ifade etmislerdir. Omegin 06, “Akilli tahta ile gorsel temsil
kullanwyordum. Swufin iginde c¢ocuklart siirece katip oyun oynuyoruz. Yas problemlerinde resim
cizerim.” ifadesiyle oyun seklinde etkinlik yaptirdigim ifade etmistir. Ogrencilere tasarim yaptirarak
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derse aktif katilimlarini saglamay1 amaclayan O12 ise “Biitiin matematik konularinda, kavramlarinda
mutlaka bir etkinlik yaptik. Birlikler onluklar getirip ¢ocuklarin oniine serdik. Geometrik cisimleri
cocuklarin yapmalarmm sagladik. Késelerini ayritlarini her yerinden incelemelerini soyledik. Kesirlerde
herkesin meyve getirmesini sagladim. Metrede uzunluk ol¢mede iplerle kendi karislarim, adimlarin
olciip birbirleriyle karsilastirmalarin sagladim. Birbirlerinin farkli olduklarini gordiiler. Tiim
konularda ellerine bir sey almalarmmi, gormelerini saglamaya c¢alistim. Saat yapmalarini
tasarlamalarmi sagladik, saat iigii ¢eyrek geciyor hadi herkes ayarlasin gibi uygulamalar yaptik.
Ogrenmesi icin de eglenmesi gerekiyor.” ifadesiyle hazir somut nesnelerin kullanimma vurgu yaptigi
gibi 6grenciler tarafindan olusturulan somut nesnelere ve uygulanan gergek yasam orneklerine de
onemle deginmistir.

Tablo 4’te yer alan diger bulgu ise salgin sonrasi uzaktan egitim siire¢lerinde gerceklestirilen
faaliyetlere yoneliktir. Bu kapsamda arastirmaya katilan sinif 6gretmenleri salgin sonrasinda matematik
derslerinde ¢oklu temsil kullanimini gergeklestirmeye yonelik video izleme (f=9), islenen konuya uygun
gorseller/modeller kullanma (f=6), grafikler/sekiller kullanma (f=3), 6grencilerin el becerilerini ige
kosabilecekleri uygulamalar tasarlama (f=3) ve etkinlikler gergeklestirip oyunlar oynatma (f=1) tarzinda
faaliyetler gerceklestirdiklerini ifade etmislerdir. Ornegin O8, “Uzaktan egitimde ¢ocuklar temas
edemediler ama evdeki levhalar ve bloklarla isledim. Makarnalar iist tiste yapistirdim onluk ve
birlikleri gérsel olarak kullandim. Biitiin yarim ¢eyrek konusunda ¢ocuklar kendileri meyveleri keserek
konuyu islediler. Saat yaptilar.” aciklamasiyla yiiz yiize egitim silirecinde somut olarak dokunup
kullanabildikleri bazi nesnelerin sadece gorselleri ile karsi karsiya kalirken bazilart ile ev ortaminda yine
somut olarak faydalandiklarini ifade etmistir. O4 “Kendileri yapamadigi i¢in video izletiyorum.
Videolar: daha fazla kullandim.” ifadesiyle 6grencilerin evlerinde materyal olmamasindan dolay1 video
izleterek coklu temsil uyguladigini belirtmistir. 014 “Video, gorselleri ya da paylasim yaptigimiz tahta
tizerinde gorsel uyaranlarla temsilleri uyguluyorduk. Geometrik sekilleri ifade ederken kullandigimiz
gorseller var. Bunlarin renklendirilmis sekillerde farklt boyutlarda ¢izimlerinden olusan gorselleri
kullandik.” ifadesiyle teknolojik araglar kullanarak sekiller ¢izip ders anlatimi yaptiklarini ifade etmistir.
010 ise “Materyalimiz ¢cok fazla olmadigi icin daha ¢ok kavram haritast kullandik. Gegen yil E-twinning
projesi yapmuistik. Proje kapsaminda da her ana dersten her hafta bir etkinlik yaptik, somut materyaller
yaptik. Daha ¢ok materyal yaptilar. Daha ¢ok ¢ocuklarin yapabilecegi materyalleri kullandik.
Cocuklara bir seyler yaptirdik. ” ifadeleriyle uzaktan egitimde ¢oklu temsil olarak sekilleri ve grafikleri
kullandigimi agiklamistir. Bu bulgular, yiiz yiize egitimde temsil tiirlerinin ¢esitliliginin yiliksek oldugunu
ancak uzaktan egitimde temsil kullanimimin daha sinirh, ¢ogunlukla gorsel ve pasif alimla smirh
kaldigin1 gostermektedir. Bu durum, 6gretmenlerin dijital ortamda temsil doniisiimlerini ve etkilesimli
temsil kullanimini planlama konusunda zorlanabildiklerine igaret etmektedir.

Aragtirmada siif 6gretmenlerine uzaktan egitim siirecinin, matematik derslerinde ¢oklu temsil
kullanimlaria nasil etki ettigi sorulmus ve yanitlar kapsaminda ulagilan bulgulara tablo 5’te yer
verilmigtir.

Tablo 5. Uzaktan egitimin matematik dersinde ¢oklu temsil kullanim siireglerine etkisi
Etki
Olumlu etki Derste teknoloji kullaniminin artmasi

Kullanilan temsil tiiriiniin sinirlanmast

Ogrencinin aktif katiliminin azalmasi
Olumsuz etki Somut nesnelerin kullanilamamasi

Ders i¢i etkinliklerin yapilamamasi

N DD WD 00 0[N | =

Ders siiresinin yetersiz hale gelmesi
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Tablo 5’te yer alan bulgulara gore, aragtirmaya katilan smif 6gretmenleri uzaktan egitim
siirecinin matematik derslerinde ¢oklu temsil kullanim siiregleri iizerinde ¢ogunlukla olumsuz etki
meydana getirdigini aciklamislardir. Iki 6gretmen ise hazirliksiz bir sekilde gecilen bu zorunlu siirecin
matematik derslerinde ¢oklu temsil kullanimina olumsuz etkileri olsa da derslerinde teknoloji destekli
uygulamalara daha fazla yer vermelerine vesile olmasindan dolayr olumlu yaklastiklarini ifade
etmislerdir. Olumsuz etkileri 6n plana cikaran siif 6gretmenlerinin 6zellikle farkli temsil tiirlerinin
kullanilmas1 noktasinda uzaktan egitimin kendilerini sinirlandirdigini (f=8) ve Ogrencilerin aktif
katilimlarinin yiiz yiize egitim siirecindeki gibi olmamasindan dolay1 (f=8) yine ¢oklu temsil kullanimini
yeterince verimli bir sekilde gergeklestiremediklerini ifade etmiglerdir. Bazi 6gretmenler ise uzaktan
egitim siirecinde ¢oklu temsil tilirlerinden somut model/nesne kullanimindan yeterince
faydalanamadiklarini (f=5) vurgulamislardir. Konu ile ilgili O7 “Kisitlamaya yol agti. Mesela gercekten
gidip de alisveris yapma sansimiz yoktu. Gorsellerle destekleyebildik sadece.” ifadesiyle temsil
kullanimini ¢ogunlukla gorseller tizerinden ele aldiklarini, 6zellikle gercek hayat temsillerini yeterince
kullanamadiklarini belirtirken, O10, “Matematikte sumf i¢i somut materyaller kullanamadik bir kere.
Bire bir ogrenciden geri doniit alamadim. Coklu temsil konusunda da matematik dersi yaparak
yvasayarak igledigimiz bir dersti. Uzaktan egitimde de bu konuda olumsuz etkilendik.” ifadesiyle hem
gercek hayat hem de somut nesne temsilleri agisindan yeterince verimli bir siire¢ gegiremediklerini
vurgulamislardir. O13 ise siirecin olumlu taraflar1 oldugunu belirterek “Coklu temsilde teknolojinin
kullamimi daha avantajli. Tek sikintisi somutlastiramamak. Modellemelerin ¢ogu teknolojik ortamda
daha kolay ve hizli yapildi.” agiklamasini yapmistir. Bu bulgular, uzaktan egitim siirecinde temsillerin
daha c¢ok gosterim diizeyinde kaldigini; doniisiim, etkilesim ve Ogrenci-merkezlilik gibi temsilin
pedagojik boyutlariin yeterince desteklenemedigini gostermektedir. Bu durum, dgretmenlerin temsil
kullanimin1 dijital ortama uyarlama siirecinde giigliik yasadiklarina isaret etmektedir.

Arastirma kapsaminda siif 0gretmenlerine yoneltilen bir diger soru ise “Uzaktan egitim
siirecinde, matematik derslerinizde ¢oklu temsil kullamimina olanak sagladigini diisiindiigiiniiz
uygulama, web sitesi ya da teknoloji temelli araglar nelerdir?” olmustur. S6z konusu soruya yonelik
Ogretmenlerin verdikleri cevaplar tablo 6’da sunulmustur.

Tablo 6. Sinif dgretmenlerinin uzaktan egitim siirecinde matematik derslerinde ¢oklu temsil kullanimi i¢in
faydalandiklar1 web temelli siteler ve araglar.

Egitsel e-igerik platformlari f Web 2.0 araglari/uygulamalar f
EBA 11 Wordwall 5
Okulistik 8 Kahoot 3
Morpa kampiis 6 Educandi 1
Paylasim/web siteleri f Mentimeter 1
Egitimhane 4 Quizizz 1
YouTube 3 Canva 1
Tlkokull 2 Carpanga 1
Mebders 2
Odevmatik 1
Pinterest 1
Web’de 6gren 1

Tablo 6 incelendiginde siif 6gretmenlerinin uzaktan egitim siirecindeki matematik derslerini
farkli temsil tiirleriyle zenginlestirebilme adina EBA, Okulistik ve Morpa kampiis gibi egitsel e-igerik
platformlari1 daha fazla tercih ettikleri goriilmektedir. Sinif Ogretmenleri egitsel e-igerik
platformlarinin yani sira 6gretmenlerin genel olarak paylasimlarda bulunduklar1 egitsel paylasim
sitelerinin yani sira genel igeri sahip web siteleri ile web 2.0 araglar1 ve uygulamalardan da
faydalandiklarini vurgulamiglardir. Egitsel e-igerik platformlar1 arasinda 6n plana ¢ikan platform EBA
(f=11) olurken, egitsel paylasim siteleri arasinda egitimhane (f=4), genel paylasim siteleri arasinda
youtube (f=3), web 2.0 araglar1 arasinda wordwall (f=5) ve kahoot (f=3) daha fazla tercih edilmistir.
Konuyla ilgili olarak O14, “Ben daha ¢ok grafik, tablet iizerinden ¢alismalarimi yaptim. Bunun yaninda
EBA iizerinde Fatih Kalem uygulamasi var. Youtube’'da da egitim videolarini kullandim.” agiklamasini
yaparken, O10 “Carpanga uygulamas: var. Ben bunu yiiz yiize egitimde de kullaniyordum. EBA’yi
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kullandim. Educandi kullandik. Okulistik kesinlikle ¢ok faydaliydi.”, O1 ise “Web sitesi olarak EBA,
Morpa kampiis, Kahoot, Quizizz. Bunlar haricinde Canva programindan etkinlikler hazirladim. Icerik
tretimi ile ilgili Wordwoall sitesine de kullaniyorum.” seklinde goriis belirtmislerdir. Bu bulgular,
Ogretmenlerin dijital araglar1 agirlikli olarak gorsel temsilleri sunmak i¢in kullandiklarimi; ancak
etkilesimli, iliskilendirici veya yapilandirici temsil tiirlerini pedagojik olarak biitiinlestirmede daha
sinirli kaldiklarint géstermektedir.

Aragtirma kapsaminda sinif 6gretmenlerine son olarak “Matematik égretim siireglerinde ¢oklu
temsil kullamminin ogrenciler iizerindeki etkisini hem yiiz yiize hem de uzaktan egitim siireci
kapsaminda nasil degerlendiriyorsunuz?” sorusu yoneltilmis ve yanitlar dogrultusunda ulasilan
bulgulara tablo 7°de yer verilmistir.

Tablo 7. Matematik O6gretiminde ¢oklu temsil kullaniminin hem yiiz ylize hem uzaktan egitim siiregleri
kapsaminda degerlendirilmesi

Coklu temsil kullanimi f
Yiiz ylize egitimde daha etkili 10
Her iki egitim seklinde de faydali kullanirim 4

Uzaktan egitimde daha etkili

Tablo 7° da yer alan bulgular incelendiginde arastirmaya katilan sinif 6gretmenlerinin
matematik derslerinde farkli temsil tiirlerinden yararlanma ve ¢oklu temsil kullanimindan verim saglama
noktasinda yiiz yiize egitimi (f=10) daha fazla tercih ettikleri goriilmektedir. Baz1 simif 6gretmenleri
(f=3) egitim-6gretim siireclerinin yliz ylize ya da uzaktan gerceklesmesinin ¢oklu temsil kullanim
durumlari iizerinde ¢ok fazla etkisinin olmayacagini belirterek her iki egitim siirecinde de farkli temsil
tiirlerini verimli bir sekilde kullanabileceklerini ifade etmislerdir. Bir sinif 6gretmeni ise ozellikle
teknolojik araglarla desteklenen matematik 6grenme-6gretme siireclerinin uzaktan egitim faaliyetleri
kapsaminda coklu temsil kullanimina daha uygun oldugunu belirtmistir. O15 “Sadece gérdiigiiniin
yiizde yirmisi, igittiginin yiizde ellisi hem igittigin hem gérdiigiiniin yiizde sekseni kalir diye bir sey var.
Kullanilan her teknoloji ya da gérsel isitsel dokunsal materyaller 6grenmeyi daha kalict hale getiriyor.
Uzaktan egitime gegmeden bunlart kullantyorduk ama materyaller sadece gorsel ya da isitsel olarak
kalyyordu. Ama uzaktan egitimde gorsel isitsel dokunsal duyulara hitap edecek sekilde dersler
anlatildig1 icin grencilerin  0grenmesi daha kolay oldu. Ogrenme agisindan daha olumlu
etkilendiklerini diigiiniiyorum.” ifadesiyle uzaktan egitimin daha fazla duyuya hitap ettigi icin daha
yararli oldugunu belirtmistir. Bu bulgular, 6gretmenlerin ¢oklu temsil kullanimin1 daha ¢ok yiiz yiize
ortama uygun bir Ogretim stratejisi olarak gordiiklerini; dijital ortamda ise temsil cesitliligini
siirdlirmede ve 6grenci etkilesimini saglamada giicliik yasadiklarini diistindiirmektedir.

Tartisma, Sonuc ve Oneriler

Siif Ggretmenlerinin  uzaktan egitim siirecinde matematik derslerinde c¢oklu temsil
kullanimlarma yonelik goriis ve deneyimlerinin incelendigi bu c¢alismada, ilk olarak ¢oklu temsil
kullanimina en ¢ok ihtiyag duyulan dersler ve bunun nedenleri aragtirilmistir. Arastirma sonuglarina
gore ¢oklu temsil kullaniminin en ¢ok matematik dersinde gerekli goriildiigii belirlenmistir. Benzer
sekilde, Eroglu ve Tanish (2021) ¢oklu temsil uygulamalarinin en sik kullanildig1 dersin matematik
oldugunu ortaya koymustur. Katilimecilar, yalnizca matematik degil; soyut kavramlarin yogun oldugu
tiim ilkokul derslerinde anlamli 6grenmenin ger¢eklesmesi icin ¢oklu temsillerle somutlagtirmanin
gerekli oldugunu ifade etmistir. Nitekim literatiirde, coklu temsil kullaniminin 6zellikle soyut
matematiksel kavramlarin anlasilmasinda 6nemli bir rol oynadig1 vurgulanmaktadir (Ayyildiz ve Cansiz
Aktas, 2022; Prain ve Waldrip, 2006; Sezgin, 2019). Bulgular, mevcut ¢aligmada 6gretmenlerin ¢oklu
temsilleri agirlikli olarak “somutlagtirma islevi” baglaminda degerlendirdiklerini gostermekte; temsilin
kavramsal yapilandirma, genelleme veya temsiller arasi doniisiim gibi daha iist diizey pedagojik
islevlerine iligskin farkindaliklarinin sinirlt olabilecegini diisiindiirmektedir. Bu durum, Ainsworth’un
(2006) temsil islevleri g¢ercevesinde tamimladigi yapilandirict ve kisitlayici rollerin dgretmenler
tarafindan yeterince isletilmedigini gdstermektedir.
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Ogretmenler, matematikte coklu temsil ihtiyacim siklikla “somutlastirma”, “gercek hayatla
iligkilendirme” ve “anlagilabilirlik” kavramlariyla agiklamislardir. Bu baglamda, matematiksel
kavramlarin s6zel problemler yoluyla giinliik yasamla iligkilendirilmesinin kavramsal 6grenmeye katki
sundugu ve modelleme siireciyle biitiinlestigi ifade edilebilir (Gainsburg, 2008). Bu acgiklamalar, temsil
kullaniminin yalnizca gorsel ya da fiziksel araglarla sinirli olmadigini, ayn1 zamanda bilissel olarak
O0grenme siirecini yapilandirmaya yardimci bir ¢ergeve sundugunu gdstermektedir. Ancak 6gretmen
ifadelerinin biyiik 6l¢iide temsillerin “tamamlayici” islevine odaklanmasi, Ainsworth’un (2006) temsil
islevleri cergevesinde tanimlanan “kisitlama” ve “yapilandirma” rollerinin 6gretmenler tarafindan
yeterince fark edilmedigini gostermektedir. Ainsworth vd.’nin (2002) farkli temsil sistemlerinin
ogrenmeye etkisini inceleyen calismasi da temsil ¢esitliliginin tek basina yeterli olmadigini; temsil
sistemlerinin nasil tasarlandiginin 6grenme tizerinde belirleyici oldugunu ortaya koymaktadir.

Pandemiyle birlikte ani sekilde gecilen uzaktan egitim siireci, 6gretmenlerin 6gretim rutinlerini
yeniden yapilandirmalarin1 zorunlu kilmistir. Arastirma bulgulari, 6gretmenlerin yiiz yiize egitimde
somut materyalleri daha yogun kullandiklarmi, ancak bu tiir temsilleri uzaktan egitimde yeterince
siirdiiremediklerini gostermektedir. Sinif ortaminda somut araglarla desteklenen 6grenme siirecleri,
uzaktan egitimde yerini daha ¢ok videolar, sunumlar veya dijital platformlara birakmistir. Bu durum,
Ogretmenlerin uzaktan egitimde coklu temsil kullanimmi smirli diizeyde siirdirmelerine neden
olmustur. Heddens ve Speer’in (1997) 6nerdigi gibi, temsil tiirlerinin somut olandan soyuta dogru
yapilandirilmasi, 6grencinin  kavramsal gelisimi ag¢isindan Onemlidir. Ancak Ogretmenlerin
goriislerinden, uzaktan egitimde bu gegisin cogu zaman saglanamadigi anlagilmaktadir. Bu sonug, dijital
ortamda temsiller arasi baglanti kurma ve temsilleri biligsel agidan biitiinciil bir yapida sunma
konusunda Ogretmenlerin yeterli pedagojik destek ve tasarim bilgisinden yoksun olabilecegini
gostermektedir. Ryken (2009) da 6gretmenlerin temsiller tizerinden 6grencinin diisiinme siireclerini fark
etme becerilerinin sinirlt olmasiin 6grenme firsatlarini azaltabilecegini vurgulamaktadir.

Ote yandan, gretmenlerin coklu temsil kavramina yénelik pedagojik alan bilgisi eksiklikleri de
dikkat ¢ekmektedir. Goriismelerde, temsil tiirlerinin yalnizca somut nesneler, gorseller veya oyun
temelli etkinliklerle sinirh olarak algilandigi; sozel, sembolik, grafiksel ya da cebirsel temsillerin
cogunlukla ihmal edildigi goriilmiistiir. Bu durum, 6gretmenlerin ¢coklu temsile iliskin kavram bilgisinin
sinirli  oldugunu ve uygulamalarda bu bilginin derinliginden yeterince faydalanilamadigini
gostermektedir (Bicer, 2021; Hidayat vd., 2024). Ozellikle Prayitno vd. (2021), 6gretmen adaylarinin
coklu temsilleri birbirine doniistiirme yeterliliklerinin, kavramsal anlama ile dogrudan iliskili oldugunu
ifade etmektedir. Sinif 6gretmenlerinin ¢oklu temsil kullanimindaki eksiklikleri, bu baglamda pedagojik
alan bilgisi (Shulman, 1986) yetersizligiyle iligskilendirilebilir. Bu baglamda, 6gretmenlerin temsil tiirleri
arasindaki iligkileri fark etme ve bu iliskileri 6gretim tasarimina yansitma becerilerinin siirli olmasi,
pedagojik alan bilgisi bilesenlerinin zayif gelistigine isaret etmektedir. Bu sonuglar, Dreher ve
Kuntze’nin (2015) 6gretmenlerin temsiller aras1 baglantilar1 fark etme ve pedagojik olarak yorumlama
stireclerinde zorlandiklarini gosteren bulgulariyla tutarlidir. Ayrica Friesen ve Kuntze (2020), temsil
kullanimina iliskin profesyonel bilgi temellerinin sinirli olmasinin dgretmenlerin smif i¢i kararlarini
dogrudan etkiledigini vurgulamaktadir. Sengiil ve Mancoglu Kaplan’in (2024) video temelli olaylar
tizerinden yiiriittiigli ¢aligma ise 6gretmenlerin temsiller arasi gegisleri kurmakta ve problem durumlarini
temsil perspektifinden analiz etmekte zorlandigmi gostermekte; bu da mevcut bulgularla uyum
gostermektedir.

Bulgulara gore uzaktan egitimde en ¢ok 6ne ¢ikan temsil bi¢cimi video izleme olmustur. Ancak
ogretmenler, izlenen videolar hangi temsil tiiriinii igerdigi ve bu temsillerin 6grenmeye nasil katki
sundugu konularinda net ifadeler kullanmamistir. Benzer sekilde, grafik, tablo ve sekil gibi temsillerin
uzaktan egitimde sinirl1 da olsa kullanildig1 goriilse de bu uygulamalar genellikle 6gretmenin teknolojik
yeterliligine ve erisimine bagli olarak sekillenmistir. Huang vd. (2022), Cin baglaminda yiiriittiikleri
caligmada, ani gegilen ¢evrim ici 6gretim siirecinde 6gretmenlerin dijital araglarla temsilleri yeterince
biitiinlestiremediklerini vurgulamaktadir. Bu, mevcut arastirma bulgulariyla da ortiismektedir.
Ogretmenlerin videolar1 cogunlukla “hazir igerik tiiketme” araci olarak gdrmeleri, temsil pedagojisinin
planlanmasina dair biligsel farkindaliklarimin sinirli olduguna isaret etmektedir. Atasoy ve Yigitcan
Nayir (2019) da 6grencilerin EBA videolarini ¢ogunlukla pasif bir bigimde izlediklerini ve bu durumun
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matematiksel kavrayisi sinirladigini belirtmektedir. Bu sonug, uzaktan egitimde video temelli
temsillerin 6gretmen rehberligi olmadan kavramsal anlamay1 desteklemedigini gostermektedir.

Ogretmenlerin uzaktan egitimde teknoloji destekli baz1 araglardan faydalandiklar gériilmiistiir:
EBA, Okulistik, Morpa Kampiis, Wordwall, Kahoot gibi platformlar sik¢a kullanilmistir. Ancak bu
araglarin cogu, dogrudan ¢oklu temsil sunmak yerine 6grenme siirecini genel olarak destekleyen yapilar
olarak kullanilmistir. Yani, 6gretmenlerin bu araglar1 ¢coklu temsillerin islevleri dogrultusunda degil,
daha ¢ok genel igerik erigimi veya etkilesim amaciyla kullandiklar1 anlagilmaktadir (Baroroh vd., 2021).
Bu durum, teknolojinin temsil temelli 6gretimle nasil biitiinlestirilecegine dair yeterli bilgi birikiminin
olmadigin1 da gostermektedir (Bozi¢ vd., 2023). Oysa teknoloji, yalnizca igerik sunumu degil;
kavramsal gecisi saglayacak temsil baglantilarini da gorsellestirme ve etkilesimli hale getirme giiciine
sahiptir (Ainsworth ve VanLabeke, 2004; Rau vd., 2009). Mishra ve Koehler’in (2006) TPAB ¢ercevesi,
teknolojinin pedagojik ve icerik bilgisiyle biitlinlesmedigi durumlarda temsillerin yiizeysel kaldigin
acikca ortaya koymaktadir. Bu ¢aligmada da 6gretmenlerin teknoloji-temsil entegrasyonunu planlama
ve uygulama konusunda sinirli deneyime sahip olduklar1 goriilmiistiir.

Ogretmenlerin matific, mathigon, polypad gibi matematik 6gretimi temelli web araglarindan
veya GeoGebra gibi yazilimlardan nadiren bahsetmis olmasi1 da dikkat ¢ekicidir. Bu araglar, ozellikle
soyut kavramlarin hem gorsel hem sembolik hem de cebirsel temsillerle biitlinciil sunulmasina imkan
tamimaktadir (Debrenti, 2015; Hwang vd. 2009; Pierce vd. 2011). Ogretmenlerin teknolojiyle temsil
Bu nedenle yalnizca dijital araglara erisim degil, aym1 zamanda bu araglarin pedagojik kullanim
bicimlerine yonelik bilgi ve beceri de kritik hale gelmektedir. Bu sonug, temsil pedagojisinin
teknolojiyle birlestigi noktada PAB ve TPAB bilesenlerinin birlikte gelismesi gerektigini
gostermektedir.

Bazi dgretmenler, uzaktan egitim siirecinde ¢oklu temsil kullanimi i¢in daha fazla olanak
sunuldugunu diisiinse de genel egilim, yliz yiize dgretimin temsil cesitliligi ve uygulama derinligi
acisindan daha avantajli oldugu yoniindedir. Bu durum, 6gretmenlerin 6zellikle teknolojiyi temsil
temelli 6gretimle biitiinlestirme konusundaki yetersizlikleri ile agiklanabilir. Hidayat vd. (2024),
teknolojik pedagojik alan bilgisi ile 6gretmenlerin ¢oklu temsil yeterlikleri arasinda anlamli bir iligki
oldugunu vurgulamaktadir. Benzer sekilde, Giiciin ve Geng¢’in (2022) bulgular1 da teknoloji
kullantminin temsil tercihlerini etkiledigini gostermektedir. Dolayisiyla 6gretmenlerin uzaktan egitim
kosullarinda temsilleri etkin sekilde kullanamamalari, yalnizca teknik simirhiliklardan degil, aym
zamanda temsil bilgisi, pedagojik alan bilgisi ve teknoloji pedagojisi entegrasyonundaki eksikliklerden
kaynaklanmaktadir.

Bu arastirma, sinif 6gretmenlerinin uzaktan egitim siirecinde matematik derslerinde ¢oklu temsil
kullanimina iliskin goriis ve deneyimlerini ortaya koymus; temsillerin 6gretim siirecindeki roliine dair
onemli sonuglar elde etmistir. Ogretmenler, ¢oklu temsil kullanimini 6zellikle matematik konularini
somutlastirma ve giinlik yasamla iliskilendirme baglaminda gerekli gdrmiislerdir. Ancak temsil
tirlerinin ¢esitliligi, temsiller arasi iligkiler ve biligsel olarak yapilandirici temsillerin kullanimi
acisindan farkindaliklariin sinirli oldugu belirlenmistir. Bu sonug, 6gretmenlerin temsil farkindaligi ve
PAB bilesenlerinde gelisime ihtiya¢ duydugunu gosteren ¢alismalarla (Dreher ve Kuntze, 2015; Friesen
ve Kuntze, 2020; Ryken, 2009) tutarlidir. Uzaktan egitim siirecinde temsil kullaniminin biiyiik 6lgiide
video, sunum ve hazir dijital igeriklerle sinirlt kaldig1; etkilesimli ve doniistiiriilebilir temsil tiirlerinin
yeterince kullanilamadigl goriilmiistiir. Atasoy ve Yigitcan Nayir (2019) ile Sengiil ve Mancoglu
Kaplan’in (2024) bulgulari da video temelli ve dijital i¢eriklerin pedagojik rehberlik olmadan kavramsal
o0grenmede sinirl etkiye sahip oldugunu ortaya koymaktadir. Bu baglamda 6gretmenlerin teknoloji ile
temsilleri biitiinlestirme becerilerinin, TPAB ¢ercevesinde biitiinciil bi¢imde gelistirilmesi 6nem
tagimaktadir.

Bu ¢alisma kapsaminda elde edilen bulgular 15181nda, asagida sunulan “Uzaktan Egitimde Coklu
Temsil Kullanimi1 Ogretmen Yeterlik Cercevesi” dnerilmektedir:

1. Temsil Bilgisi: Temsil tiirlerini bilme, temsillerin islevlerini ayirt edebilme ve temsiller arasi
iligkileri kavrama.
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2. Pedagojik Temsil Bilgisi: Temsilleri kavramsal 6grenmeyi destekleyecek sekilde segme,
siralama ve doniistiirme becerisi.

3. Dijital Temsil Entegrasyonu: Teknolojik araglart temsiller arasi gegisi destekleyecek
bi¢gimde pedagojik amaglarla biitiinlestirebilme.

4. Baglamsal Uygulama Becerisi: Uzaktan egitim kosullarinda temsil cesitliligini stirdiirme,
ogrenci etkilesimini artiracak yollar tasarlama.

Uygulamaya yonelik dneriler kapsaminda 6gretmenlere ¢oklu temsil tiirleri, temsil islevleri ve
temsiller aras1 doniisiimler iizerine odaklanan hizmet i¢i egitimler saglanmalidir. Ozellikle GeoGebra,
Polypad, Desmos ve Matific gibi araglarin temsil pedagojisiyle biitiinlestirilmesi konusunda uygulamali
egitimler verilmelidir. EBA ve benzeri platformlarda ¢oklu temsil temelli etkilesimli igeriklerin
artirilmasi dnerilmektedir. Ogretmen egitimine yonelik éneriler kapsaminda dgretmen adaylari, temsil
tiirlerini pedagojik amaglarla kullanmayi iceren uygulamali derslerle desteklenmelidir. TPAB cergevesi
dogrultusunda temsil-temelli dijital tasarim etkinlikleri 6gretmen egitimi programlarina entegre
edilmelidir. Arastirmacilara yonelik Oneriler kapsaminda ise daha genis Orneklemlerle yapilacak
caligmalar, 6gretmenlerin farkli baglam ve diizeylerde temsil kullanimina iliskin genellenebilir sonuglar
sunabilir. Ogretmen uygulamalarmnin sinif i¢i gdzlem yoluyla incelendigi ¢aligmalar, bildirilen goriisler
ile gergek uygulamalar arasindaki farklari agiga cikarabilir. Temsil temelli 6gretimin Ggrenci
Ogrenmesine etkisini inceleyen deneysel ve karma yontemli arastirmalar alanyazina 6nemli katkilar
saglayacaktir.
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Abstract
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This study investigates the Al literacy of pre-service EFL teachers and examines
whether Al literacy differs across demographic factors (age, gender, grade level),
training (informal/formal), and usage patterns (frequency and types of Al tools).
Employing a quantitative, cross-sectional survey design, the study was
conducted during the spring semester of the 2024-2025 academic year with 211
pre-service EFL teachers from a state university in Tiirkiye. Data were collected
via the Turkish adaptation of the Artificial Intelligence Literacy Scale (AILS),
developed by Laupichler et al. (2023) and translated by Deveci Topal et al.
(2025). The findings revealed that participants had moderate to high Al literacy,
with the highest scores in Critical Appraisal, moderate scores in Practical
Applications, and the lowest scores in Technical Understanding. No statistical
significant differences were found in Al literacy across demographic factors
(age, gender, grade level) and training (informal/formal). However, participants
who self-studied or engaged with YouTube videos/webinars showed
significantly higher Al literacy than their counterparts. Regarding the frequency
of using Al, no significant difference was found between the different groups.
Regarding Al tools, participants who used writing assistants had higher Al
literacy than their counterparts. The study indicates that certain informal training
and Al tool types are associated with higher Al literacy; therefore, future studies
should focus on these variables. Additionally, future studies with larger or more
balanced samples can find different results for demographic factors, formal
training, and frequency of Al use.
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Introduction

Artificial intelligence (Al) refers to technologies that simulate human abilities, such as learning,
reasoning, and problem-solving (Demir, 2025, slide 4). Al relies on four core principles: learning
(processing data and identifying patterns), reasoning (using logic for making decisions), perception
(interpreting sensory inputs, such as images and sounds), and language understanding (being able to
comprehend and generate human language (Demir, 2025, slide 5). The concept of Al has been
introduced to the world through a question by Turing: “Can machines think?”” (1950, as cited in Turing,
2009). This marked the foundation of the discussions surrounding intelligent machines. McCarthy et al.
coined the term Al in a workshop proposal titled "A Proposal for the Dartmouth Summer Research
Project on Artificial Intelligence" in 1955. Then, neural networks and chatbots were developed in the
1980s. In 1997, IBM’s Deep Blue beat Kasparov in chess and showed that computers can win against
humans. The 2000-2010 period laid the foundations for modern Al with developments, such as deep
learning algorithms and the use of graphics processing units (GPUs). From 2011 to the present,
generative Al has led to a new era in Al history by making Al accessible to the general public (Mucci,
2024).

Al has found its place in many areas, including education, at an incredible pace. Al is capable
of enhancing productivity by automating repetitive tasks, detecting patterns in large datasets, and
enabling collaboration across disciplines (Demir, 2025, slide 9). Al tools such as Grammarly and
ChatGPT are used to support students’ learning processes and provide them with personalized feedback
(Dai et al., 2020, as cited in Deveci Topal et al., 2025). Learners can rely on various Al tools to support
their self-directed learning as well, especially in informal settings (Li et al., 2024). Al tools have also
significantly affected English as a Foreign Language (EFL) teaching and learning (Hossain et al. 2025).
Both teachers and learners use various types of Al tools inside and outside the classroom. Self-directed
language learning apps, such as Duolingo or Busuu, have also gained popularity by allowing learners to
practice outside the class time (Jeon, 2022). The integration of Al in EFL raises concerns about ethical
and responsible use of Al (Deveci Topal et al., 2025; Hossain et al., 2025; Ng et al., 2021). For Al to be
used correctly, the user must be Al-literate. Soto-Sanfiel et al. (2024) argue that a lack of Al literacy
prevents the responsible use of Al. It could lead people to over-trust Al without understanding the
technical and ethical limitations of Al technologies, or to under-trust Al, preventing them from taking
advantage of its full potential.

UNESCO (2025) defines "literacy" as a lifelong process that involves more than reading and
writing. Literacy allows identifying, understanding, interpreting, creating, and communicating in this
rapidly growing digital age. Literacy skills are evolving to encompass various competencies, including
digital skills, media literacy, and global citizenship. The rise of Al brought the term "Al literacy" as one
of them. Al literacy is a relatively new notion; therefore, researchers have yet to reach a consensus on
the scope and definition of Al literacy. Deveci Topal et al. (2025) define Al literacy as the competence
required to understand Al concepts, apply them practically, and evaluate ethical concerns while
recognizing Al's biases (p. 58). Similarly, Celebi et al. (2023) describe Al literacy as skills to
comprehend and critically analyze Al principles, use them in real-life contexts, and ethically integrate
Al into daily life (p. 294). For students, Hossain et al. (2025) defined it as “students' familiarity,
knowledge, and ethical perceptions of AI” (p. 159).

The need to measure Al literacy in a way that reflects its multifaceted nature has necessitated
Al literacy scales. Al literacy scales offer a standardized framework for assessing literacy competencies,
such as knowledge and skills regarding Al (Deveci Topal et al., 2025; Ng et al., 2021; Soto-Sanfiel et
al., 2024). The standardization of measuring Al literacy will allow policymakers and researchers to
develop policies and programs to increase Al literacy (Deveci Topal et al., 2025; Soto-Sanfiel et al.,
2024). Today, there are a few psychometrically valid and thorough instruments to assess Al literacy.
Reasons for this may include the complexity of the definition of Al literacy and the limitations of
existing research in the literature (Soto-Sanfiel et al., 2024). Lintner (2024) identified 16 Al literacy
scales for various groups, such as the general population, higher education students, secondary school
pupils, and teachers. The majority of the scales were based on self-report (Laupichler et al., 2023; Pinski
& Benlian, 2023; Wang et al., 2023), but three measured participant performance (Hornberger et al.,
2025; Soto-Sanfiel et al., 2024; Zhang et al., 2025).
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Although the investigation of Al literacy in the context of education has gained momentum over
the past decade, measurements of pre-service EFL teachers' Al literacy are scarce (Hossain et al., 2025;
Xu, 2025). This study aims to measure the Al literacy of pre-service EFL teachers and examine whether
Al literacy differs across demographic factors (age, gender, grade level), training (informal/formal), and
usage patterns (frequency and types of Al tools). The findings of this study will provide information
regarding the Al literacy of future English teachers and shed light on how their pre-service training must
change in the context of Al In this regard, the study aims to respond to the following research questions:

e What is the Al literacy of the participants?

e Does Al literacy differ across demographics (gender, age, grade level) and training
(formal/informal)?

e Does Al literacy differ across usage patterns (frequency, types of tools)?
AI Literacy in Higher Education and Teacher Education

Al literacy is perceived as a backbone competency that higher education students should possess
to be included in the new Al-dominated professions (Hornberger et al., 2025; Ng et al., 2021; Toker
Gokge et al., 2024). The UNESCO report of 2023 advocates for Al skills to be incorporated into national
curricula to obtain the best results for the development of Al-related skills (Hossain et al., 2025).

Numerous universities have designed various Al courses and programs to enhance the Al
literacy skills of students (Hornberger et al., 2025). Tzirides et al. (2024) investigated how integrating
Generative Al tools and cyber-social teaching strategies can help increase Al literacy in higher education
students through a course. The results showed that graduate students showed higher Al literacy by
becoming more comfortable and critical of their Al tool usage. Hossain et al. (2025) argue that Turkish
universities should also prioritize developing Al literacy by integrating Al competencies into their
curricula.

Designing programs and courses to increase Al literacy requires understanding the current Al
literacy of the students (Hornberger et al., 2025). Recent research shows that university students across
different contexts generally have a moderate level of Al literacy (Brown et al., 2025; Hornberger et al.,
2025; Toker Gokge et al., 2024). Both Hornberger et al.'s (2025) participants from Germany, the UK,
and the US, and Toker Gokge et al.'s (2024) participants from Tiirkiye were found to have low technical
knowledge of Al technologies. Several studies have also investigated demographic (age, gender),
training, usage-related (frequency, attitudes toward Al) variables associated with Al literacy.
Participants who used Al more frequently (Toker Gokge et al., 2024), male participants (Brown et al.,
2025; Toker Gokge et al., 2024), and younger participants (Brown et al., 2025) demonstrated higher Al
literacy than their counterparts. These studies indicate that university students across contexts are
familiar with Al-related concepts but lack technical knowledge. They also suggest that variables, such
as the frequency of Al use, gender, and age, warrant more investigation for their association with Al
literacy.

Al learning extends beyond technical fields such as computer science and includes diverse
disciplines (Zhang et al., 2025). Teaching is one such area, yet many teachers have difficulty teaching
students how to use Al ethically and responsibly in line with their needs because they do not have
sufficient training and knowledge about Al themselves. This causes students' perception of Al to remain
at a very superficial level (Zhang et al., 2025). It is important to raise teachers who receive Al training
and are willing to continuously update themselves about Al; therefore, Al literacy has a vital role in
teacher education.

Recent studies with pre-service teachers across different contexts showed that pre-service
teachers possessed overall high literacy (Ayanwale et al., 2024; Ozden et al., 2025; Younis, 2024). They
examined demographic (gender, age, grade level) and usage-related (attitudes, Al ethics) variables.
While there was no significant difference between genders (Ozden et al., 2025; Younis, 2024) and age
groups (Ozden et al., 2025), 4th-year students had higher levels of Al literacy than their counterparts
(Ozden et al., 2025). These findings indicate that pre-service teachers have a deeper understanding of
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Al technologies, and grade level is also an important variable to consider in Al literacy research.
Additionally, Younis (2024) used an Al literacy professional development program (PDP) to increase
the Al literacy of Palestinian pre-service teachers, which proved to be effective. This suggests that it is
worth investigating whether similar programs would enhance Al literacy in different contexts.

As in many teaching programs, the potential of Al tools in EFL has quickly become a matter of
curiosity. Recent studies show that Al tools can be very useful in teaching the four language skills (Fathi
et al., 2024; Gayed et al., 2022; Kog, 2024; Sudin and Swanto, 2024; Yang et al., 2022). Chatbots can
help students improve vocabulary and speaking skills (Fathi et al., 2024; Yang et al., 2022), Al-based
applications can provide assistance to improve writing (Gayed et al., 2022), Al-generated personal texts
can increase reading comprehension (Sudin and Swanto, 2024), and Automatic Speech Recognition
(ASR) and Natural Language Processing (NLP) can assist in listening skills and communication as a
whole (Kog, 2024).

Given how quickly Al tools are being adopted in EFL, developing the Al literacy of teachers
and pre-service teachers is becoming an important issue. However, studies measuring the Al literacy of
EFL pre-service teachers are extremely scarce (Hossain et al., 2025; Xu, 2025). Both Hossain et al.
(2025) and Xu (2025) investigated EFL students' Al literacy in the context of Al in academic English
writing. Hossain et al. (2025) focused on Turkish EFL students' ethical perceptions, familiarity, and
knowledge, while Xu (2025) examined Al literacy’s effect on self-directed learning. Xu (2025) found a
positive relationship between Al literacy and self-directed learning. Their participants expressed that Al
tools were useful for tasks, such as summarization and translation; however, they had concerns about
potential academic misconduct and the limitations on creativity. Hossain et al.’s (2025) participants had
a moderate level of Al literacy. They examined demographic (gender), training (informal, formal), and
usage-related (type of Al tools) variables and found that male participants and participants who learned
about Al through formal university courses, social media, and peer discussion possessed higher Al
literacy than their counterparts. ChatGPT was the most used Al tool. The findings showed that these
variables warrant investigation within EFL contexts. Based on the available research, there appears to
be limited empirical work targeting this specific topic and the population; therefore, the current study
intends to fill a necessary gap in the literature.

Method

This section presents the research design, the sample of the study, the data collection tool, the
data collection process, and the data analysis.

Research Design

This research was conducted using a quantitative, cross-sectional survey design. A survey
design provides a quantitative account of trends, attitudes, and opinions of a population or examines
relationships among variables by analyzing data collected from a sample of that population (Creswell
& Creswell, 2018, p. 242). This design was employed to measure the Al literacy of pre-service EFL
teachers. Specifically, a cross-sectional approach was used to obtain an overview of participants’ Al
literacy levels at a single point in time, without any intervention or training.

Sample of the Study

The sample of this study consists of 211 pre-service EFL teachers studying at a state university
in Tiirkiye. The participants were chosen based on convenience sampling. Convenience sampling is “a
non-probability sampling technique, which refers to a way of choosing participants based on
accessibility” (Golzar et al., 2022, p. 72). Willingness to participate and ease of access were key factors
in selecting participants.Table 1 provides demographic information regarding the participants' gender,
age, and grade level.
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Table 1. Participants’ demographic characteristics (N =211)

Variable Category N %
Gender
Female 140 66.4
Male 71 33.6
Age
<19 years 35 16.6
20-22 years 135 64.0
>23 years 41 194
Grade level
First year 46 21.8
Second year 72 34.1
Third year 35 16.6
Fourth year 58 27.5
Total 211 100

Data Collection Tool

The data of the study were collected by using the Artificial Intelligence Literacy Scale (AILS),
a 7-point Likert scale with 31 items, developed by Laupichler et al. (2023) and translated into Turkish,
a 5-point Likert scale with 28 items, by Deveci Topal et al. (2025). The Turkish adaptation was used in
this study. It was chosen as the data collection tool for several reasons. The AILS measures critical
appraisal, technical understanding, and practical applications, which are important dimensions to be
measured in pre-service EFL teachers. Furthermore, it was an appropriate tool for measuring Turkish
higher education (Toker Gokge et al., 2024). The critical appraisal sub-scale contained 13 items, the
technical understanding sub-scale possessed 11 items, and the practical applications sub-scale had 4
items. The reliability of Cronbach's alpha coefficient for the overall scale was 0.96 (Technical
Understanding: 0.95, Critical Appraisal: 0.96, Practical Applications: 0.80). Additionally, questions
about demographic factors (gender, age, grade level), training (formal/informal), and usage patterns
(frequency of using Al tools, and type of Al tools) were added to gain insights into how these factors
are associated with the participants' Al literacy.

Data Collection Process

The data collection process took place over a month in the spring semester of the 2024-2025
academic year. The first author reached out to the participants and provided them with the Google Forms
link that took them to the data collection tool. The study's purpose was clearly explained to them, and
they were informed that they would participate anonymously and could withdraw from participation at
any time without penalty. The necessary ethics permission was obtained from the university’s ethics
committee (13.05.2025/E-29563864-050.99-842953).

Data Analysis

The data were analyzed using the IBM Statistical Package for the Social Sciences (SPSS),
version 25. Before conducting any analysis, the descriptive statistics were checked to determine whether
the dataset followed a normal distribution.

Table 2. Descriptive statistics for Al literacy total scores

Statistic Value
Mean (SD) 86.45 (19.51)
95% CI [83.80, 89.09]
Min-Max 30-140
Skewness (SE) 0.14 (0.17)
Kurtosis (SE) 0.48 (0.33)
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Note. The theoretical range of the scale is 28—140; the observed range in this study is
30-140.

Skewness (0.14) and kurtosis (0.48) values and their corresponding z-scores being in the +1.96
and -1.96 range indicated that the data could be considered approximately normally distributed.
Therefore, the dataset was considered suitable for parametric statistical analyses.

To answer the research questions, appropriate statistical analyses were applied, such as
independent samples t-tests and one-way ANOVA. Levene’s Test was conducted before group
comparisons to check the assumption of homogeneity. Descriptive statistics were used to determine the
Al literacy.

Findings

This section displays the findings derived from the data analysis. The findings are presented
according to the research questions. The results of the appropriate statistical analyses are demonstrated
and interpreted.

Research Question 1- What is the Al literacy of the participants?

To determine the overall Al literacy of the participants, the descriptive statistics of their total Al
literacy scores were checked. The mean Al literacy of the participants was 86.45 (SD = 19.51) on a 28—
140 scale, indicating moderate to high Al literacy (as shown in Table 3). Additionally, the descriptive
statistics of the Critical Appraisal, Technical Understanding, and Practical Applications subscales are
presented in Table 3.

Table 3. Descriptive statistics for the subscales

Subscale Score Range M SD

Overall Al literacy 28-140 86.45 19.51
Critical appraisal 13-65 47.45 10.04
Technical understanding ~ 11-55 26.84 10.34
Practical applications 4-20 12.16 4.00

Note. The observed range for the overall Al literacy score was 30—140.

The results show that the participants had high scores on the Critical Appraisal dimension (M =
47.45, SD = 10.04, score range = 13—65), meaning that they were confident in critically reflecting on
ethical concerns and safety issues regarding Al use, the implications of AI’s place in various subjects,
and the potential impact of Al on individuals and society.

On the other hand, they had low scores on the Technical Understanding dimension (M = 26.84,
SD = 10.34, score range = 11-55), indicating they had a limited understanding of how Al technologies
work.

They displayed moderate scores on the Practical Applications dimension (M =12.16, SD =4.00,
score range = 4-20), suggesting they are moderately comfortable recognizing and criticizing how Al
appears in everyday technologies and media. These interpretations were based on the midpoints of each
subscale, calculated by averaging the minimum and maximum possible scores.

Research Question 2- Does Al literacy differ across demographics (gender, age, grade
level) and training (formal/informal)?

To answer the research question, demographic factors, gender, age, grade level, and
participants’ formal and informal training were analyzed.

An independent samples t-test revealed that there was no significant difference in Al literacy
scores between genders (7209)=—1.92, p =.056); however, the result was close to the traditional threshold
of significance (p < .05), which suggests that this dynamic should be further explored in studies with
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larger or more balanced samples. Additionally, male participants (M = 90.04, SD = 19.84, n = 71)
showed higher scores than their female counterparts (M = 84.62, SD = 19.15, n = 140).

Table 4. Independent samples t-test results for gender differences in Al literacy scores

Groups N M SD T Df P
Gender Female 140 84.62 19.15
Male 71 90.04 19.84 -1.92 209 .056

One-way ANOVA results showed no significant differences between the age groups (F2, 208) =
0.656, p = .520). However, it should be mentioned that future studies with larger or more balanced
samples can find different results.

Table 5. One-way ANOVA results for Al literacy scores by age group

Age Source Sum of Df Mean F P Partial n?
Group Squares Square
Between 500.86 2 250.43 0.656 520 .006
Within 79441.26 208 381.93
Total 79942.12 210

Descriptive statistics showed that the youngest group (17-19 years) possessed the highest mean
score (M = 88.57, SD = 21.74), which is noteworthy even though no significant differences between the
age groups were found.

Table 6. Descriptive statistics for Al literacy scores by age group

Age Group N M SD
17-19 35 88.57 21.74
20-22 135 86.76 18.53

23+ 41 83.61 20.82
Total 211 86.45 19.51

A One-way ANOVA revealed no statistically significant differences between grade levels (F(3,207)
= 1.17, p = .324). Once again, future studies with larger or more balanced samples can yield different
results.

Table 7. One-way ANOVA results for Al literacy scores by grade level

Grade Source Sum of Df Mean F P Partial n?
Level Squares Square
Between 1328.40 3 442.80 1.17 324 .017
Within 78613.73 207 379.78
Total 1656708.00 211

Descriptive statistics revealed that the fourth-year participants had the highest score (M =90.52,
SD = 20.71), which is important to consider, even though there were no statistically significant
differences between the grade levels.

Table 8. Descriptive statistics for Al literacy scores by grade level

Grade Level N M SD

First year 46 84.78 19.14
Second year 72 84.88 19.42
Third year 35 85.11 17.89
Fourth year 58 90.52 20.71
Total 211 86.45 19.51

An independent samples t-test revealed no significant difference in Al literacy scores between
the participants who received formal training and those who had not (z209) = —1.91, p = .058). Once
again, the result was close to the traditional threshold of significance (p < .05), which suggests that
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formal Al training can be associated with Al literacy, but it should be further explored in studies with
larger or more balanced samples. Participants who have received formal Al training showed higher
scores (M = 104.75, SD = 25.06) than those who have not received any formal Al training (M = 86.09,
SD =19.29). It should also be noted that 98% of the respondents reported not having received any formal
training.

Table 9. Independent samples t-test results for Al literacy scores by formal training

Answer N M SD T Df p
Formal No 207 86.09 19.29
Training  Yes 4 104.75  25.06 -1.91 209 058

To understand whether the participants have received any type of informal training on Al and if
yes, which type(s), they were given these options and they could select multiple if they wanted to: self-
study (e.g., books, articles), online courses (e.g., Coursera, Udemy), YouTube videos/webinars,
workshops/conferences, peer discussions, never had any informal training.

Independent samples t-tests found that there was a statistically significant difference between
participants who self-studied and those who did not (#2090 = —3.27, p = .001) and between participants
who engaged with YouTube videos/webinars and those who did not (#09y=—-2.02, p =.044). Participants
who self-studied (M = 90.88, SD = 18.85) had higher scores than those who did not (M = 82.29, SD =
19.28), and participants who used YouTube videos/webinars (M = 89.86, SD = 17.83) had higher scores
than those who did not (M = 84.32, SD = 20.27).

There was no statistically significant difference between participants who took online courses
and those who did not (¢p09) = —0.75, p = .457), participants who attended workshops/conferences and
the ones who did not (#209)= —1.52, p = .129), participants who engaged in peer discussions and those
who did not (#2009 = —1.35, p = .179), and participants who had never received any sort of informal
training and the participants who did (¢(09) = 1.75, p = .081). Participants who took online courses (M =
89.63, SD = 13.46) showed higher scores than those who did not (M = 86.13, SD = 20.01), participants
who attended workshops/conferences (M = 96.11, SD = 26.77) had higher scores than those who did
not (M = 86.01, SD = 19.10), participants who engaged in peer discussions (M = 88.35, SD = 19.45)
had higher scores than those who did not (M = 84.73, SD = 19.49), and participants who did receive
some sort of informal training (M = 87.46, SD = 17.92) had higher scores than those who had not (M =
81.00, SD = 26.20); however, the differences were not statistically significant. It should be noted that
48% of the participants reported self-studying, 38% engaged with YouTube videos/webinars, 9% took
online courses, 4% attended workshops/conferences, 47% reported engaging in peer discussions, while
16% of the participants stated that they had not received any informal training.
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Table 10. Independent samples t-test results for Al literacy scores by informal training type

Informal Training Type Group N M SD T Df »p
Self-study Selected 102  90.88 18.85
Non- =159 §229 1928 327 209 001 **
Selected
Online Course Selected 19 89.63 13.46
Non- 195 8613 2001 -075 209 457
Selected
YouTube
Videos/Webinars Selected 81 89.86 17.83
Non-
130 84.32 2027 -2.02 209 .044*
Selected
Workshops/Conferences Selected 9 96.11 26.77
Non-
Selected 202  86.01 19.10 -1.52 209 .129
Peer Discussions Selected 100 88.35 19.45
Non-
Selected 111 84.73 1949 -135 209 .179
No Informal Training Selected 33 81.00 26.20
Non- 100 g746 1792 175 209 .08l
Selected

*p <.05; **p <.01

Research Question 3- Does Al literacy differ across usage patterns (frequency, types of
tools)?

To answer this question, the participants’ frequency of Al use and types of Al tools they used
were analyzed.

A one-way ANOVA showed no significant difference across the frequency groups (F4, 206) =
0.90, p = .463). However, it should be mentioned that future studies with larger or more balanced
samples can find different results.

Table 11. One-way ANOVA results for Al literacy scores by frequency of Al use

Frequency Sum of Mean

of Al Use Source Squares bf Square F P Partial
Between  1378.41 4 344.60 0.904 463 .017
Within 78563.71 206 381.38
Total 79942.12 210

Descriptive statistics revealed that daily users (45%) had the highest scores (M= 89.13, SD=
18.90) while the participant (1) who never used Al had the lowest score (M= 76.00), even though the
results were not statistically significant for this study.

Table 12. Descriptive statistics for Al literacy scores by frequency of Al use

Frequency of Aluse N M SD

Daily 96 89.13 18.90
Weekly 82 84.50 20.05
Monthly 13 84.92 20.81
Rarely 19 82.89 19.52
Never 1 76.00 —

Total 211 86.45 19.51
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To understand the association between Al literacy and the types of Al tools, participants were
given these options, and could select multiple if they wanted to: generative Al (e.g., ChatGPT/Gemini),
writing assistants (e.g., Grammarly, QuillBot), translation tools (e.g., Google Translate, DeepL),
adaptive learning apps (e.g., Duolingo, ELSA Speak), image/video generators (e.g., Canva Al, DALL-
E).

Independent t-tests found that there was a statistically significant difference between
participants who used writing assistants and those who did not (¢09)=—1.99, p = .047). Participants who
used writing assistants had considerably higher Al literacy scores (M = 91.04, SD = 20.36) than those
who did not (M = 84.91, SD = 19.04). There was no statistical difference between the participants who
used generative Al tools and those who did not (#209) =—0.52, p = .603), participants who used translation
tools and those who did not (#209) = —0.94, p = .346), participants who used adaptive learning apps and
those who did not (#209) =-0.91, p = .366), and participants who used image/video generators and those
who did not (#209) =—0.72, p = .473). Participants who used generative Al tools possessed slightly higher
Al literacy scores (M = 86.65, SD = 19.65) than those who did not (M = 84.00, SD = 18.11), participants
who used translation tools possessed only slightly higher Al literacy scores (M = 87.83, SD = 20.91)
than the participants who did not (M = 85.29, SD = 18.27), participants who used adaptive learning apps
had slightly higher Al literacy scores (M = 88.82, SD = 16.15) than the participants who did not (M =
85.82, SD = 20.30), and participants who used image/video generators possessed slightly higher Al
literacy scores (M = 88.16, SD = 20.21) than the participants who did not (M = 85.90, SD = 19.32);
however, the differences were not statistically significant. It should be mentioned that 25% of the
participants used writing assistants, 92% used generative Al, 45% used translation tools, 21% used
adaptive learning apps, 25% used image/video generators.

Table 13. Independent samples t-test results for Al literacy scores by Al tool type usage

Al Tool Type Group N M SD T Df p
Generative AI Selected 195 86.65 19.65

Non-Selected 16 84.00 18.11 -0.52 209 .603
Writing Selected 53 91.04 2036
Assistants

Non-Selected 158 84.91 19.04 -1.99 209 .047 *
Translation g 10 ted 9% 87.83 2091
Tools

Non-Selected 115 85.29 18.27 -0.94 209 346
Adaptive
Learning Selected 44 88.82 16.15
Apps

Non-Selected 167 85.82 20.30 -0.91 209 366
Image/Video g 1 1o 51 88.16 2021
Generators

Non-Selected 160 85.90 19.32 -0.72 209 473

*p<.05

Discussion, Conclusion, and Suggestions

The present study explored the Al literacy of pre-service EFL teachers and analyzed whether
Al literacy differed across demographic factors (age, gender, grade level), training (informal/formal),
and usage patterns (frequency and types of Al tools). The participants had moderate to high Al literacy,
which is broadly consistent with previous research. The samples in Ayanwale et al. (2024) and Brown
et al. (2025) also reported moderate to high Al literacy, which was in line with the current study. The
participants of Toker Gokge et al. (2024) and Hossain et al. (2025) showed moderate Al literacy, which
aligns closely with this study. Ozden et al. (2025) found a high level of Al literacy among their sample,
which may stem from student interest in Al, Al training, and exposure to Al tools. On the other hand,
Hornberger et al. (2025) found that the literacy of their participants was on the lower end of the spectrum,
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showing only a foundational understanding of Al concepts. Additionally, the respondents of the current
study showed a low level of technical literacy, which was in line with the results of Hossain et al. (2025)
and Toker Gokge et al. (2024).

This study investigated the association of gender, age, and grade level with Al literacy. No
significant difference was found between the Al literacy of female and male participants. This aligns
with the results of Ozden et al. (2025) and Younis (2024). On the contrary, Brown et al. (2025), Hossain
et al. (2025), and Toker Gokge et al. (2024) found that male participants showed higher Al literacy
compared to their female counterparts. Even though it was not statistically significant, the male
participants of the current study possessed higher Al literacy, which may signal a trend across studies.
There might be underlying gender-related differences when it comes to exposure to and curiosity about
Al These findings highlight the importance of providing training opportunities and tailored support for
female pre-service teachers and university students, so that they can engage with Al more actively and
comfortably.

The findings of the current study displayed no statistically significant difference between the
age groups. This aligned with the findings of Ozden et al. (2025). In contrast, Brown et al. (2025) found
that younger participants had higher Al literacy. While not statistically significant, the youngest group
of the present study possessed higher Al literacy than the others, which may also point towards a
potential trend. If younger groups are more Al literate than their older peers, once again, training
programs can be important to make sure pre-service teachers and university students from all age groups
are more exposed to Al. Additionally, peer collaboration between younger and older peers can be
encouraged.

This study found no statistically significant difference in Al literacy across the grade levels,
which contrasts with Ozden et al. (2025), who reported that higher-year students, especially 4th-year
students, had higher Al literacy. Interestingly, while not statistically significant, fourth-year participants
of the current study also demonstrated higher Al literacy, which may signal a potential trend. One
potential reason why higher-grade students may be more Al literate is that they may have had more
opportunities to educate themselves through formal and informal training. This highlights the
importance of integrating Al-related content in teacher education programs to make sure all students
can get educated and improve their Al literacy. Lower grades may start with foundational concepts of
Al, and their education can get more complex as the grades get higher.

The current study examined how formal and informal training are associated with Al literacy.
There was no statistically significant difference between the participants who received formal training
and those who did not. However, it is important to note that the participants who received formal training
had higher Al literacy. Considering the result was close to the traditional threshold of significance, it
can be suggested that formal training is important in Al literacy research. The vast majority of the
participants reported that they had not received any formal training on Al, which was in line with
Hossain et al.’s (2025) findings and highlights the need for formal training in teacher education
programs. The results of Tzirides et al. (2024) and Younis (2024) indicate that programs and courses
designed to increase Al literacy can yield successful results and are important to consider in increasing
Al literacy in higher education and teacher education.

The participants were given multiple options regarding informal training. The findings showed
no statistically significant difference between participants who had never received any sort of informal
training and those who reported having engaged in at least one type of informal training. However, those
who engaged with at least one type of informal training demonstrated higher Al literacy, which is in line
with the results of Hossain et al. (2025). This suggests that informal training can be associated with
higher Al literacy. Still, it is worth mentioning that a portion of the respondents reported having no
exposure to any informal training. That means a considerable group does not engage with Al training.
This indicates the need for promoting self-directed Al training, such as self-studying, taking online
courses, attending workshops, engaging with YouTube videos, and discussing Al with peers, in teacher
education programs. This approach aligns with Al-driven self-directed learning, which lets the learners
take responsibility for their own learning (Li et al., 2024).
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The results regarding the type of informal training revealed thought-provoking results. There
was a statistically significant difference between participants who self-studied and engaged with
YouTube videos/webinars and those who did not. Those who self-studied and engaged with YouTube
videos/webinars displayed higher scores. This suggests that self-directed and media-related learning are
positively related to Al literacy. The participants may rely on themselves and internet-related sources to
educate themselves on Al, where formal training seems to be lacking. This behavior is in line with
research that shows self-directed interactive apps (SIAs) provide psychological support and motivation
for informal EFL learning (Jeon, 2022). Instructors may support these types of informal training to
increase Al literacy.

In contrast to self-study and engaging with YouTube videos/webinars, there was no statistically
significant difference between participants who took online courses, attended workshops/conferences,
and engaged in peer discussions, and those who did not. Notably, the participants who reported doing
these informal training types tended to have higher Al literacy scores, meaning such experiences can
enhance Al literacy. It is worth mentioning that only a small portion of the participants chose the options
of taking online courses and attending workshops/conferences. This suggests that these potentially
valuable learning opportunities are underused. Almost half of the respondents reported engaging in peer
discussions, which shows that this was a common way of learning about Al; however, this did not result
in significantly higher scores. Limited technical literacy may potentially have a role in this. Peer
discussions remain superficial if they lack a solid foundation (Webb et al., 2014). The findings highlight
the importance of promoting online courses, workshops, and conferences to increase Al literacy in
teacher education programs.

The current study examined how the frequency of using Al influenced Al literacy. There was
no significant difference between the Al literacy scores of different frequency groups. However,
participants who reported using Al daily had higher Al literacy. This suggests that using Al tools more
frequently may lead to higher Al literacy, which is in line with the findings of Toker Gokge et al. (2024).
Almost half of the participants reported using Al daily, which means that a considerable group is
exposed to Al frequently. This makes the topic of Al literacy all the more important to ensure pre-service
teachers use Al ethically, responsibly, and thoroughly. The results also indicate that creating structured
and frequent opportunities for students to use Al can help increase Al literacy (Toker Gokge et al., 2024).

This study also examined how the types of Al tools impact Al literacy. There was only a
statistically significant difference between the participants who used writing assistants (e.g., Grammarly,
QuillBot) and those who did not. Participants who used writing assistants displayed higher Al literacy,
which suggests that these tools, which require revision, may have allowed the pre-service EFL teachers
to engage with Al technologies on a deeper level. There was no statistical difference between
participants who used generative Al (e.g., ChatGPT/Gemini), translation tools (e.g., Google Translate,
DeepL), adaptive learning apps (e.g., Duolingo, ELSA Speak), and image/video generators (e.g., Canva
Al, DALL-E) and those who did not. However, participants who used these types of Al tools had higher
Al literacy, which indicates that using Al tools may increase Al literacy. The findings demonstrate that
introducing Al tools may not be enough to gain literacy; the user needs to be intentional and reflective
while using Al tools (Xu, 2025). Generative Al was the most preferred type of Al tool. This aligns with
the findings of Hossain et al. (2025). The participants’ overwhelming use of generative Al tools
compared to other types of Al tools indicates that pre-service EFL teachers need to be more exposed to
different types of Al tools to increase their Al literacy (Hossain et al., 2025). Additionally, teacher
education programs can integrate writing assistants into the curriculum to help pre-service teachers take
full advantage of Al, while using it ethically and responsibly for their coursework (Hossain et al., 2025;
Xu, 2025).

In conclusion, the current study investigated pre-service EFL teachers' Al literacy and examined
whether Al literacy differed according to demographic factors (age, gender, grade level), education
(informal/formal), and usage patterns (frequency and types of Al tools). The participants demonstrated
moderate to high Al literacy, with high scores on the Critical Appraisal dimension, moderate scores on
the Practical Applications dimension, and low scores on the Technical Understanding dimension. The
results indicate that pre-service EFL teachers can greatly benefit from training to understand how Al
technologies function. It should also be mentioned that the Artificial Intelligence Literacy Scale (AILS)
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is based on self-report, so future studies can employ a performance-based measurement to reduce
participant bias.

When the demographic factors were investigated, it was seen that there was no statistical
difference between the participants based on demographic factors, gender, age, and grade level.
However, as mentioned before, the observed power was low, suggesting future studies with larger or
more balanced samples can find different results. It is recommended for future studies to examine these
demographic factors, especially gender, since the result for this study was close to the traditional
threshold of significance. While not statistically significant, male participants, the youngest group (17-
19 years), and fourth-year participants demonstrated higher Al literacy. As previously discussed, these
results show the importance of gender-based Al training, peer collaboration between younger and older
students, and integrating Al-related content in teacher education programs.

Examining formal training showed that almost all participants did not receive formal training
on Al, which suggests a gap in teacher education programs. There was no statistically significant
difference between the participants who received formal training and those who did not. However, once
again, the result was close to the traditional threshold of significance; therefore, it is recommended for
future studies to investigate formal training as an important variable in Al literacy. The results regarding
informal training revealed no statistically significant difference between participants who had never
received informal training and those who had. Future studies should pay attention to this group because
different studies can find different results. The results regarding the types of informal training displayed
that there was a statistically significant difference between participants who self-studied and engaged
with YouTube videos/webinars and those who did not. However, there was not a statistically significant
difference between participants who took online courses, attended workshops/conferences, and engaged
in peer discussions, and the participants who did not. As mentioned before, these results suggest that
self-directed and media-related informal training should be encouraged. Additionally, promoting online
courses, workshops, and conferences can help increase Al literacy. Future studies can observe how these
or potentially more types of informal training are associated with Al literacy.

When usage patterns were examined, the results demonstrated no significant difference between
the Al literacy scores of different frequency groups. Even though the result was not significant, the
participants who used Al daily showed the highest scores; therefore, future studies should examine the
frequency of Al use as an important variable for Al literacy. The findings regarding the type of Al tools
revealed that there was only a statistically significant difference between the participants who used
writing assistants and those who did not. There was no statistical difference between participants who
used generative Al, translation tools, adaptive learning apps, and image/video generators and those who
did not. These results indicate that pre-service EFL teachers should be exposed to a variety of Al tools,
and they can greatly benefit from learning how to meaningfully engage with writing assistants. Future
studies can also examine how these and potentially more types of Al tools are associated with Al
literacy.

Limitations

The study was limited to 211 pre-service EFL teachers, which may affect the generalizability of
the study. Larger samples can be used to achieve more comprehensive results. Additionally, the self-
report nature of the scale may have led to potential bias.
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Introduction

The steadily increasing global population has led to a significant rise in individual needs and
consumption levels. Coupled with the desire to enhance quality of life, this trend has resulted in the
unconscious degradation of the environment and the rapid depletion of natural resources. These
developments have disrupted ecological balance on a global scale, confronting humanity with a range
of environmental problems. In particular, technological advancements that gained momentum following
the Industrial Revolution have intensified humanity's dependence on raw materials, leading to a much
faster and more intensive exploitation of natural resources compared to earlier periods. With the
influence of globalization, basic needs have become increasingly uniform across societies, which has
further accelerated the worldwide consumption of natural resources. As a result, issues such as
environmental pollution, economic and social crises, resource scarcity, and global warming have
become more visible and pressing. In response to these growing concerns, the concept of sustainable
development has gained prominence on the international agenda, aiming to ensure the responsible use
of existing resources while safeguarding the rights and well-being of future generations.

The notion of sustainability was initially introduced into academic discourse in 1982 through
the World Charter for Nature, which was ratified by the World Conservation Union (United Nations,
1982). This document conceptualized sustainability as the responsible and enduring management of
ecosystems—specifically natural resources such as air, water, and soil—ensuring their continued
productivity while maintaining ecological balance (Yavuz, 2010). Building upon this foundation, the
term sustainable development gained formal recognition in the influential 1987 report Our Common
Future, issued by the World Commission on Environment and Development (WCED, 1987). In this
context, sustainable development was described as a model of progress that fulfills the needs of current
populations without diminishing the capacity of future generations to satisfy their own needs (Thirlwall,
2014).

Within this conceptual framework, sustainable development comprises three fundamental
dimensions: environmental, economic, and social (Ruggerio, 2021). Howarth (2012) asserts that
sustainable development lies at the intersection of these three components and can only be achieved if
all areas are developed in a balanced manner. The complementarity and holistic integration of these
dimensions are of critical importance for the effective implementation of sustainable development goals.
The concept of sustainability is evaluated within the framework of three core dimensions: social,
economic, and environmental (Purvis et al., 2019). The social dimension encompasses key elements
such as education, health, employment, security, equity, social participation, and cultural identity. The
primary goal of this dimension is to elevate societal well-being and establish a more just and balanced
social structure (Eizenberg & Jabareen, 2017). The economic dimension focuses on sustainable growth,
the efficient and effective use of resources, and the achievement of economic stability. This approach
aims to ensure both the sustainable use of current resources and the long-term viability of economic
development (Mensah, 2019). The third dimension, environmental sustainability, is grounded in the
principles of conserving the natural environment, using renewable resources in a balanced manner, and
managing non-renewable resources responsibly to minimize environmental damage and preserve
ecosystem equilibrium (Ruggerio, 2021).

In recent years, various global initiatives have been undertaken in the field of sustainable
development. Foremost among these efforts are the policies developed under the leadership of the
United Nations, aimed at building a more livable world. Within this context, in 2015, the United Nations
Development Programme identified 17 global goals to promote sustainable development. These goals
encompass key priorities that address the environmental, economic, and social dimensions of
sustainability (United Nations, 2015). Among these goals are the eradication of poverty and hunger, the
promotion of good health and well-being, the provision of quality education, the advancement of gender
equality, the improvement of clean water and sanitation, the use of affordable and clean energy, the
promotion of decent work and economic growth, the strengthening of industry, innovation, and
infrastructure, the reduction of inequalities, the development of sustainable cities and communities, the
adoption of responsible consumption and production patterns, the enhancement of climate action, the
protection of life below water and life on land, the establishment of peace and justice, and the
strengthening of global partnerships in support of these objectives (United Nations, 2015).
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For sustainable development efforts to achieve their intended impact and become a way of life
across society, the presence of individuals who have internalized this understanding is essential. In this
regard, it is of great importance that individuals act consciously in line with the principles of sustainable
development and place these principles at the core of their daily lives. According to Aydogan (2010),
embedding sustainable development awareness at the societal level can only be achieved through an
effective educational process. Similarly, former UNESCO Director-General Irina Bokova (2012)
emphasized that achieving sustainability is not solely a matter of technical or political solutions, but
rather requires a profound transformation in the ways individuals think and behave. In her words,
“Education is the most powerful path to sustainability. Neither economic and technological solutions
nor political regulations and financial incentives are sufficient on their own. What matters most is
bringing about a fundamental change in our systems of thought and behavior” (Buckler & Creech, 2014).
In this context, sustainable development should not remain confined to the level of projects or policies;
instead, it must be integrated into everyday life by cultivating individuals who genuinely believe in the
concept and adopt it as a guiding philosophy (Yapici, 2003).

In this regard, it is of great importance that teachers and pre-service teachers possess adequate
knowledge, values, and perceptions related to sustainable development. For future generations to adopt
a sustainable worldview, they must be guided by individuals—namely, teachers—who model conscious
and exemplary lifestyles (Demirbas, 2015). Especially in today’s world, where natural resources are
being consumed rapidly and irresponsibly and environmental problems are increasingly prevalent,
conveying the principles and goals of sustainable development to students has become a critical
educational responsibility. At the core of this responsibility lie primary school teachers. Aydin-Giirler
(2009) emphasizes that teachers play a guiding role by taking into account children's interests and
curiosities. Today’s pre-service teachers—tomorrow’s educators—hold a fundamental role in fostering
environmental awareness and sensitivity among students, encouraging participation in the resolution of
environmental problems, and promoting positive attitudes toward the environment. According to Aydin-
Girler (2009), teachers are the individuals who contribute to the internalization of a sustainable way of
life by equipping students with the knowledge, skills, awareness, and attitudes necessary for
sustainability. Similarly, Tamkan (2008) states that teachers’ awareness of sustainability is a prerequisite
for delivering effective education in this field.

A review of the existing literature reveals that awareness and perceptions of sustainable
development have predominantly been examined through studies conducted with pre-service teachers
from various subject areas (Er-Nas & Senel-Coruhlu, 2017; Atmaca, 2018; Faiz & Bozdemir
Yiizbasioglu, 2019; Dogru & Orzan, 2025). In contrast, studies that comprehensively investigate the
sustainable development awareness of pre-service primary school teachers remain notably limited
(Aydin-Giirler, 2019). However, primary school teachers play a critical role during the early years of
schooling, a period in which the foundations of students’ cognitive, affective, and behavioral
development are established, and they hold a key position in fostering sustainable development
awareness at an early age.

Building on this foundation, the present study aims to examine pre-service primary school
teachers’ awareness of sustainable development in the context of various sources of information and
educational experiences. In doing so, it seeks to reveal the extent to which teacher education programs
contribute to the goals of sustainable development. Within this framework, the sub-problems addressed
in the study are as follows:

1. Does the sustainable development awareness of pre-service primary school teachers differ
according to their level of following scientific publications during their undergraduate
education?

2. Does the awareness of sustainable development among pre-service primary school teachers
differ based on their reading of scientific publications specifically related to sustainable
development?

3. Does the awareness of sustainable development among pre-service primary school teachers
differ according to their engagement with media sources (such as news channels, newspapers,
magazines, etc.)?
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4. Does the awareness of sustainable development among pre-service primary school teachers
differ based on their attentiveness to news related to sustainable development in the media?

5. Does the awareness of sustainable development among pre-service primary school teachers
differ according to their perceptions of the extent to which their undergraduate education has
contributed to their awareness of sustainable development?

Method
Research Design

This study, which examines the awareness of sustainable development among pre-service
primary school teachers, was conducted within the framework of the descriptive survey design, one of
the quantitative research approaches. Descriptive research aims to present a phenomenon or situation as
it is, allowing for a detailed analysis of the current state without any external intervention (Karasar,
2012). The descriptive survey model, in particular, is a quantitative research design in which data are
collected to systematically determine certain characteristics, attitudes, and behaviors of individuals
based on the research population or a sample group selected from that population (Creswell, 2017).

Population and Sample

The target population of the study consists of all pre-service primary school teachers enrolled
in public universities across Tiirkiye. The accessible population, however, comprises pre-service
primary school teachers studying at the Faculty of Education of a public university located in the Central
Anatolia Region during the spring semester of the 20242025 academic year. Since the entire population
was accessible, no sampling was conducted, and the data collection instrument was administered to the
whole population. Accordingly, the data for this study were obtained from a total of 164 pre-service
primary school teachers. The personal characteristics of the participants are presented in Table 1.

Table 1. Demographic characteristics of the participants

Variable Group f %
Female 122 74.4
Gender Male ) 25.6
Grade 1 34 20.7
Grade Level Grade 2 47 28.7
Grade 3 41 25
Grade 4 42 25.6
Total 164 100

As shown in Table 1, 74.4% (=122) of the participants are female, while 25.6% (f=42) are male.
Regarding the distribution by year of study, 20.7% (f=34) of the participants are first-year students,
28.7% (f=47) are second-year students, 25% (f=41) are third-year students, and 25.6% (f=42) are in their
fourth year.

Data Collection Tool

In this study, the data collection tools consisted of the Sustainable Development Awareness
Scale and a Personal Information Form. Brief information regarding these instruments is presented
below.

Sustainable Development Awareness Scale (SDAS)

SDAS, developed by Oztiirk-Demirbas (2011), is a measurement instrument consisting of 30
items across three sub-dimensions. The scale is structured around three core dimensions: environmental-
ethical, social-societal, and environmental-economic. An examination of item distribution reveals that
the environmental-ethical dimension includes 14 items, the social-societal dimension includes 9 items,
and the environmental-economic dimension includes 7 items.
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The scale is designed as a 5-point Likert-type instrument, with participants rating each item on
a scale ranging from "1-Strongly disagree" to "5-Strongly agree." The internal consistency of the scale
was originally determined by the developer, with a Cronbach’s alpha coefficient of 0.849. In the present
study, the reliability of the scale was re-tested, yielding a Cronbach’s alpha coefficient of 0.862. This
value indicates that the instrument possesses a high level of reliability.

Personal Information Form (PIF)

PIF was developed by the researchers to collect data on participants’ gender, year of study,
habits related to following scientific publications, their engagement with academic literature on
sustainable development, frequency of using print and visual media, level of awareness regarding news
on sustainable development, and their perceptions of how their undergraduate education has contributed
to their awareness of sustainable development.

Data Analysis

The data obtained within the scope of the study were analyzed using the SPSS 24.0 statistical
software. To determine whether the data followed a normal distribution, skewness and kurtosis
coefficients related to the SDAS scores were calculated. The corresponding values are reported in Table
2.

Table 2. Skewness, kurtosis, and normality values of the SDAS data

Kolmogorov-Smirnov
Statistic df p
SDAS -1.476 1.498 0.068 164 .064

Scale Skewness Kurtosis

According to the data presented in Table 2, the skewness coefficient for the SDAS was
calculated as -1.476 and the kurtosis coefficient as 1.498, with a significance level of p>.05. Based on
the criteria suggested by Tabachnick and Fidell (2015), skewness and kurtosis values falling within the
range of -1.5 to +1.5 indicate that the data conform to a normal distribution. In light of these findings, it
was concluded that the use of parametric tests in the analysis would be appropriate. Accordingly, an
independent samples t-test was employed to determine whether significant differences existed between
the variables.

Findings

This section presents the findings related to the awareness of sustainable development among
pre-service primary school teachers. The analyses were conducted based on participants’ engagement
with scientific publications, their reading of scientific literature on sustainable development, their use
of media tools and attention to sustainability-related content within these tools, as well as their
perceptions of the contribution of their undergraduate education. The findings obtained are
systematically presented below.

Table 3. Pre-service primary school teachers’ status and frequency of following scientific publications

Status of Following Scientific Publications f % f %
Daily 4 4
Weekly 36 36
Yes 100 61

Monthly 52 52
Annually 8 8

No 64 39
Total 164 100

An examination of Table 3 reveals that 61% of the pre-service primary school teachers included
in the study reported following scientific publications during their undergraduate education, while 39%
indicated that they did not engage in such activity. Among those who reported following scientific
publications, the majority (52%) stated that they did so on a monthly basis. Additionally, 36% read
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scientific publications weekly, 8% annually, and 4% daily. The comparison of sustainable development
awareness scores based on participants’ engagement with scientific publications is presented in Table
4.

Table 4. Comparison of sustainable development awareness scores of pre-service primary school teachers based
on their status of following scientific publications

Status of  Following Scientific - Std.
Publications N * Error df t p
Yes 100 116.32  10.624 -

162 214
No 64 114.09  11.898 1.249

Table 4 presents the results of an independent samples t-test conducted to examine whether there
is a significant difference in sustainable development awareness among pre-service primary school
teachers based on their engagement with scientific publications. The results revealed no statistically
significant difference between the mean scores of those who follow scientific publications (x=116.32)
and those who do not (¥=114.09) (t=-1.249; p>.05). Based on this finding, it can be concluded that pre-
service primary school teachers’ awareness of sustainable development does not differ significantly
according to whether or not they follow scientific publications.

Table 5. Pre-service primary school teachers’ status and frequency of reading scientific publications on sustainable
development
Status of Reading Scientific
Publications on Sustainable f % %
Development

1-5 publications 59 68.6
5-10 publications 18 20.9

Yes 86 524 —
10-15 publications 4 47
15+ publications 5 58
No 78 47.6
Total 164 100

An examination of Table 5 reveals that 52.4% of the pre-service primary school teachers
reported having read scientific publications on sustainable development, while 47.6% indicated that they
had not read such publications. Among those who had read scientific publications on this topic, the
majority (68.6%) stated that they had read between 1 and 5 publications. Additionally, 20.9% reported
reading 5-10 publications, 4.7% reported reading 10—15 publications, and 5.8% stated that they had
read 15 or more publications. The comparison of sustainable development awareness scores based on
participants’ reading of scientific publications on sustainable development is presented in Table 6.

Table 6. Comparison of sustainable development awareness scores of pre-service primary school teachers based
on their status of reading scientific publications on sustainable development

Status of Reading Scientific Publications on N : Std. daf ;
Sustainable Development Error p
Yes 8 117.19 10.29

162 -2.128 .035
No 78 113.52  11.79

An examination of Table 6 shows that an independent samples t-test was conducted to determine
the relationship between pre-service primary school teachers’ awareness of sustainable development
and their status of reading scientific publications on the topic. The results revealed a statistically
significant difference between the mean scores of those who had read such publications (¥=117.19) and
those who had not (x=113.52) (t =-2.128; p<.05). Based on this finding, it can be concluded that reading
scientific publications on sustainable development has a positive effect on pre-service primary school
teachers’ awareness of sustainable development.
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Table 7. Pre-service primary school teachers’ status and frequency of following media sources

Status of Following Media Sources I % I %
Daily 84 54.5
Weekly 44 28.6
Yes 154 93.9
Monthly 24 15.6
Annually 2 1.3
No 10 6.1
Total 164 100

An examination of Table 7 reveals that the vast majority of pre-service primary school teachers
(93.9%) follow media sources (such as newspapers, magazines, news channels, etc.), while only 6.1%
reported not following such sources. Among those who follow the media, more than half (54.5%) stated
that they do so on a daily basis. Of the remaining participants, 28.6% follow media weekly, 15.6%
monthly, and 1.3% annually. The comparison of sustainable development awareness scores based on
participants’ status of following media sources is presented in Table 8.

Table 8. Comparison of sustainable development awareness scores of pre-service primary school teachers based
on their status of following media sources

Status of Following Media Sources N X Std. df t p
Error
Yes 154  115.17 11.14
162 1.245 215
No 10 119.70  10.98

An examination of Table 8 shows that an independent samples t-test was conducted to determine
the relationship between pre-service primary school teachers’ awareness of sustainable development
and their status of following media sources. The results revealed no statistically significant difference
between the mean scores of those who follow media sources (¥=115.17) and those who do not
(x=119.70) (t=1.245; p>.05). Based on this finding, it can be concluded that pre-service primary school
teachers’ awareness of sustainable development does not differ significantly according to whether or
not they follow media sources.

Table 9. Pre-service primary school teachers’ attention to news on sustainable development and their levels of
attentiveness

Status of Paying Attention to

News on Sustainable [ % f %
Development
Very low 13 10.2
Low 16 12.6
Yes 127 77.4 Moderate 83 65.4
High 14 11
Very high 1 0.8
No 37 22.6
Total 164 100

An examination of Table 9 shows that the majority of pre-service primary school teachers
(77.4%) reported paying attention to news related to sustainable development, while 22.6% indicated
that they did not pay attention to such news. Among those who reported being attentive, a significant
portion (65.4%) rated their level of attention as “moderate.” Additionally, 11% indicated a “high” level
of attention, 12.6% reported “low,” 10.2% “very low,” and only 0.8% stated that they paid “very high”
attention to such news. The comparison of sustainable development awareness scores based on
participants’ attention to news on sustainable development is presented in Table 10.
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Table 10. Comparison of sustainable development awareness scores of pre-service primary school teachers
based on their attention to news on sustainable development

Status of Paying Attention Std.

to News on Sustainable N X df t p
Error
Development
Yes 127 115.81 10.18
162 -0.781 436
No 37 114.18 14.07

An examination of Table 10 shows that an independent samples t-test was conducted to evaluate
the relationship between pre-service primary school teachers’ awareness of sustainable development
and their attention to news related to this topic. The results revealed no statistically significant difference
between the mean scores of those who paid attention to such news (¥=115.81) and those who did not
(x=114.18) (t=-0.781; p>.05). Based on this finding, it can be concluded that pre-service primary school
teachers’ awareness of sustainable development does not differ significantly based on their attention to
news on sustainable development.

Table 11. Contribution of undergraduate education to sustainable development awareness and source courses

Perceived Contribution of 0 0

Undergraduate Education / o ! %
Science Instruction 42 40
Environmental
Education 23 21.9

Yes 105 64 Ele(?tive C0}1rses 23 21.9
Social Studles 10 9.5
Instruction
Life Sc1.ences 7 6.7
Instruction

No 59 36

Total 164 100

An examination of Table 11 reveals that 64% of the pre-service primary school teachers
participating in the study stated that their undergraduate education contributed to their awareness of
sustainable development. Among those who reported such a contribution, the majority (40%) indicated
that this awareness was primarily developed through Science Instruction courses. This was followed by
Environmental Education (21.9%), Elective Courses (21.9%), Social Studies Instruction (9.5%), and
Life Sciences Instruction (6.7%). On the other hand, 36% of the participants reported that their
undergraduate education did not contribute to their awareness of sustainable development in any way.
The comparison of sustainable development awareness scores based on participants’ perceptions of the
contribution of their undergraduate education is presented in Table 12.

Table 12. Comparison of sustainable development awareness scores based on the perceived contribution of
undergraduate education

Perceived Contribution

of Undergraduate N X Std. df t p
. Error
Education
Yes 105 115.96 10.14
162 -0,781 436
No 59 114.54 12.80

An examination of Table 12 shows that an independent samples t-test was conducted to assess
the relationship between pre-service primary school teachers’ awareness of sustainable development
and their perceptions of the contribution of their undergraduate education to this awareness. The results
revealed no statistically significant difference between the mean scores of those who believed their
undergraduate education contributed to their awareness (¥x=115.96) and those who did not (x=114.54)
(t=0.781; p>.05). Based on this finding, it can be concluded that pre-service primary school teachers’
awareness of sustainable development does not differ significantly according to their perceived
contribution from undergraduate education.
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Discussion, Conclusion and Suggestions

In this section, the findings regarding pre-service primary school teachers’ awareness of
sustainable development, examined in the context of various sources of information and educational
processes, are evaluated and discussed in light of the relevant literature.

The study first examined whether pre-service primary school teachers’ awareness of sustainable
development differed significantly based on their engagement with scientific publications during their
undergraduate education. The findings revealed that following scientific publications during
undergraduate studies did not have a statistically significant effect on participants’ awareness of
sustainable development. Although those who reported reading scientific publications had higher
awareness scores, the difference was not found to be statistically significant. This result becomes more
understandable when the frequency and quality of scientific reading are considered. Indeed, the majority
of participants (52%) indicated that they engaged in this activity on a monthly basis. While this indicates
an ongoing effort, the frequency may not be intense enough to create a significant accumulation of
knowledge needed to transform awareness levels. Therefore, such intermittent exposure to scientific
content may explain the lack of a substantial statistical impact. This finding is also consistent with
research on the education of pre-service teachers. For instance, Goldman et al. (2014) emphasize that
the development of environmental and sustainability literacy is shaped by the frequency of exposure to
information and the intensity of instruction.

Another finding obtained within the scope of the study revealed that pre-service primary school
teachers’ engagement with scientific publications specifically related to sustainable development had a
significant impact on their awareness levels. In this regard, the awareness scores of participants who had
read such publications were found to be significantly higher than those of participants who had not. This
finding suggests that exposure to topic-specific scientific content can serve as an effective means of
enhancing individuals’ knowledge and awareness regarding sustainable development.

However, one of the most noteworthy findings of the study emerges in the “effect difference”
between general scientific publication follow-up and topic-specific reading. While the habit of following
general scientific publications did not produce a statistically significant difference in awareness, reading
publications specifically related to sustainable development was found to have a significant and positive
effect. This distinction can be explained through the “Domain-Specific Knowledge” hypothesis in the
literature. Since general scientific publications cover a broad range of fields—from physics to health
sciences—they do not necessarily ensure focused engagement with the complex social, economic, and
environmental dynamics of sustainable development. Yet, sustainable development is an
interdisciplinary field that requires a specific conceptual foundation and systems thinking beyond
everyday general knowledge (Zsoka et al., 2013). Indeed, Goldman et al. (2014) emphasize that the
development of environmental literacy is shaped not by general academic exposure but by direct
engagement with domain-specific content. The findings of this study are consistent with this perspective;
even when pre-service teachers follow general scientific sources, their awareness remains limited if they
are not exposed directly to content focused on “sustainable development.” The fact that those who read
such publications, although few in number, demonstrate higher levels of awareness suggests that the
“relevance” and “content depth” of the information source are more decisive than the frequency of
reading (Cincera et al., 2012).

The study also revealed that pre-service primary school teachers’ awareness of sustainable
development did not differ significantly based on their status of following media sources or paying
attention to sustainability-related content within those sources. Although the awareness scores of teacher
candidates who followed media sources were lower than those who did not, this difference was not
statistically significant. Similarly, the awareness scores of those who reported paying attention to news
on sustainable development were slightly higher than those who did not, but this difference was also not
statistically significant.

These findings suggest that awareness of sustainable development does not develop solely
through exposure to media or attention to related content. While media serve as one of the tools through
which individuals access information, its potential to raise awareness largely depends on how
individuals interpret media content and the extent to which they internalize the information presented.
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In this context, individuals must be able to evaluate media content from a critical perspective and possess
the cognitive awareness necessary to discern the societal and personal implications of the messages
conveyed (Karaman & Karatag, 2009). In particular, the fact that news content is often superficial, event-
centered, and sometimes directive in nature may limit pre-service teachers' ability to develop a deep
understanding of the core principles of sustainable development, including its environmental, social,
and economic dimensions.

However, the data related to levels of attention reveal another noteworthy point. A large portion
of the participants stated that they paid a “moderate” level of attention to news concerning sustainable
development. This response suggests that while individuals may routinely notice such news, they may
not engage in deeper cognitive processes such as critically analyzing the content or internalizing it at a
behavioral level. Therefore, simply paying attention to news may not be a sufficient condition for
enhancing awareness of sustainable development. According to Deveci and Cengelci (2008), the ability
to evaluate news content, derive meaning from it, and consciously choose to follow it requires the critical
perspective and personal meaning-making capacity emphasized in definitions of media literacy.

Finally, the study revealed that the majority of pre-service primary school teachers believed
their undergraduate education contributed to their awareness of sustainable development. Participants
most frequently attributed this contribution to courses such as Science Instruction, Environmental
Education, and certain elective courses. However, it is noteworthy that no statistically significant
difference was found between participants’ awareness of sustainable development and their perception
of the contribution made by their undergraduate education. This finding suggests that although pre-
service teachers may have acquired basic conceptual knowledge about sustainable development through
certain courses in their undergraduate programs, there are limitations in translating this knowledge into
genuine awareness. It is known that courses such as Community Service Practices, Human Rights and
Democracy Education, Nutrition and Health, Disasters and Disaster Management, Addiction and
Combating Addiction, Character and Values Education, and Sustainable Development and Education,
offered within the Primary School Teacher Education Program, include sustainability-related themes
either directly or indirectly (Korkmaz, 2020). However, the predominantly theoretical nature of these
courses and the lack of a holistic approach to sustainability goals may have hindered teacher candidates
from developing a deep and internalized understanding of the subject. Indeed, in a study conducted by
Arslan and Yagmur (2022) with science teachers, participants reported that the environmental science
course they had taken during their undergraduate education was insufficient for sustainability education.
The majority found the course content to be lacking and superficial in terms of sustainability, and stated
that the theoretical focus of the course limited its long-term impact. Some teachers even reported that
they could not recall the course or its content. This indicates that merely including sustainable
development in the curriculum is not enough; rather, the content must be designed in a way that supports
deep, practical, and meaningful learning. Additionally, the course titled Sustainable Development and
Education was introduced as an elective in the professional knowledge category of the Primary School
Teacher Education Program in the 2018-2019 academic year. However, the fact that the course is
offered as an elective and only within the scope of professional knowledge courses may limit its impact
on teacher candidates and prevent the development of sustainable development awareness at the
expected level (Ugras & Zengin, 2018).

Based on the findings of the study, several recommendations have been developed to enhance
pre-service primary school teachers’ awareness of sustainable development. First and foremost, the
content of courses such as Science Instruction, Environmental Education, Social Studies Instruction,
and Life Sciences Instruction, which are included in teacher education programs, should be
systematically and holistically structured in alignment with the principles of sustainable development.
These courses should not be limited to theoretical knowledge; instead, they should also incorporate
practical and interdisciplinary activities that foster meaningful engagement.

The findings also indicate that scientific publications focused on sustainable development
significantly contribute to raising awareness. Accordingly, it is recommended that teacher candidates be
guided toward sustainability-oriented scientific content, that such materials be used as instructional
resources in courses, and that reading activities be designed to strengthen critical reading skills.
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In addition, it is considered important to enhance teacher candidates’ media literacy and to
support their ability to critically evaluate sustainability-related content in the media. Finally, the fact
that the Sustainable Development and Education course offered in faculties of education is currently
classified as an elective may limit its accessibility to all teacher candidates. Therefore, it is recommended
that this course be made compulsory and integrated not only within the professional knowledge
component of the curriculum, but also in connection with subject-specific and general education courses.
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Introduction

The quality of education systems largely depends on the professional competence and attitude
towards the profession of teachers, who are the implementers of these systems. The teaching profession
is a dynamic process that requires not only cognitive knowledge but also a high level of professional
motivation. Furthermore, as the main element of the system, teachers must be capable of identifying,
analysing and solving problems within the system (Makhabat et al., 2018). In this context, the level of
motivation of teachers during the preparation process before starting their profession is of critical
importance in terms of both the effectiveness of teacher training programmes and their attitude towards
the teaching profession.

Teachers who are one of the cornerstones of the education system are decisive in many aspects
of the education system, from student success to the effectiveness of education policies. Therefore, the
attitudes and motivation levels of pre-service teachers preparing for the teaching profession are as
important as their professional competence. Teachers with high motivation levels can be more successful
in performing their duties throughout their professional lives (Akbay & Gizir, 2010). From this
perspective, the level of motivation possessed by pre-service teachers can directly affect their interest in
professional development, their attitude towards learning, and their commitment to the teaching
profession.

Beyond the quantitative improvements achieved in the teacher training process, there is a need
for qualitative development. Qualitative teacher training processes should not only equip pre-service
teachers with academic and pedagogical knowledge, but also develop their professional attitudes, values
and motivation (Darling-Hammond, 2006). In this context, pre-service teachers’ level of motivation
towards the teaching profession is considered an important component of their professional competence.
Contemporary teacher training approaches, in particular, emphasise the need to consider affective
characteristics as well as cognitive development (Richardson & Watt, 2006). Since teachers serve groups
aged between six and eighteen, there is also a need to develop the affective dimension. This is because,
in addition to knowing the developmental characteristics of each child, teachers must also acquire the
knowledge and skills to motivate them.

Motivation is a psychological term that describes the effort, drive, and internal energy that
individuals exert to achieve specific goals. Motivation is a fundamental internal drive that directs, drives
and strengthens people's behaviour. Motivation is one of the cornerstones of human psychology and
generally determines how much effort individuals exert to achieve their goals, under what conditions
they will exert more effort, and how long this effort will continue (Ryan & Deci, 2000). The contribution
to be made to the motivation level of teacher candidates must begin with pre-service training so that it
can provide support like a guide to help them navigate difficult situations they may encounter during
their service. Motivation is considered in terms of intrinsic and extrinsic motivation. Intrinsic motivation
is when an individual engages in an activity solely for their own internal satisfaction, without seeking
any external reward or incentive. This type of motivation is linked to factors such as personal interest,
enjoyment, and desire to learn (Deci & Ryan, 1985). Extrinsic motivation, on the other hand, is when
an individual performs an activity under the influence of external rewards, recognition, or approval
(Vallerand et al., 1992).

Motivation is highly important in psychological and educational contexts because an
individual's interest in and participation in a particular task or activity can directly affect their
performance and level of success. Motivation is an important psychological factor that shapes
individuals' actions and goals. Therefore, individuals with high levels of motivation tend to exert more
effort to achieve their goals and are less likely to give up in the face of obstacles. Motivation is important
for teacher candidates in terms of achieving their goals. The motivation of pre-service teachers is an
important factor in making learning processes more effective. Supporting the intrinsic motivation of pre-
service teachers enables them to learn more deeply and develop themselves (Schunk et al., 2008).
Motivation encompasses the variables that influence the initiation, direction, and intensity of behaviour.
If these variables are known, teacher candidates can be guided to contribute at the highest level to
organisational goals (Uras & Kunt, 2006). In particular, the level of professional motivation of pre-
service teachers directly affects both their own learning processes and the learning processes of students
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in the classes they will teach in the future. Therefore, researching the motivation levels of teacher
candidates is an important factor in terms of ensuring their professional satisfaction and improving the
quality of teacher training programmes.

Motivation is of great importance at preschool, primary, secondary, and higher education levels,
as well as in non-formal education. Research indicates that one of the most significant factors underlying
students’ academic success or failure is motivation (Aslan, 2011). Therefore, motivation should be given
particular emphasis in pre-service education, which plays a central role in the training of pre-service
teachers (Aslan, 2011). Pre-service teachers with a high level of motivation experience a more successful
process when fulfilling the necessary responsibilities throughout their academic life (such as preparing
for exams, carrying out projects, completing assignments and reading assignments) (Demir & Ari,
2013). As an essential component of teacher competence, motivation has been defined as the process of
initiating action in order to perform a task (Saracaloglu et al., 2020). The purpose of motivation is to
enable individuals to achieve both personal and social goals and to maximise their potential. Motivation
is essential for educational success, intensifying effort, enhancing learning and knowledge acquisition,
and developing capacity. Individual development extends to classroom dynamics where positive
interactions and academic achievements flourish (Jarrah et al., 2025). Motivation is generally a process
associated with goal-directed behaviour. In other words, it means directing an individual towards a goal
or prompting them to take action (Caligkan, 2008). Motivation is an integral part of teachers'
performance and affects their success in fulfilling their duties and achieving organisational goals.
Individual (age, attitudes towards professional development) and organisational factors interact with
each other to encourage teachers' development (Hyseni et al., 2025).

Teachers' motivation is extremely important for renewed and improved educational practices.
This is because teachers' enthusiasm and motivation in the learning-teaching process increases students'
motivation, directing them towards learning (Gomleksiz et al., 2024). A study conducted by Terzi et al.
(2012) found a significant relationship between students' academic motivation levels and their academic
achievement. Accordingly, it can be stated that students with low academic motivation levels also have
low academic achievement, and consequently, optimal motivation is important for achieving success in
the academic field. Increasing the motivation level of pre-service teachers not only improves their
academic performance but can also positively influence their future teaching skills, teaching attitudes,
and relationships with their students (Ryan & Deci, 2000). In this context, increasing the motivation
levels of teacher candidates can contribute to their professional competence, making them more efficient
and effective in the teaching environment (Tuan et al., 2005).

The internal and external factors affecting the motivation levels of pre-service teachers are quite
diverse. Intrinsic motivation can reflect the level of effort and participation shown by pre-service
teachers in line with their personal interests and curiosity, while extrinsic motivation can reflect
expectations of rewards and recognition for success (Vallerand et al., 1992). In addition, external factors
such as the educational environment, teaching methods and supportive attitudes of teachers also have a
significant impact on motivation. Considering the research results, it can be said that there is a linear
relationship between motivation and academic achievement. In other words, as the motivation level of
teacher candidates increases, their academic achievement also increases (Iflazoglu & Tiimkaya, 2008).

A review of the literature reveals numerous research findings concerning the motivation of pre-
service teachers. Looking at the results of the studies conducted; Aslan (2011) states that Turkish pre-
service teachers see themselves as motivated. The study conducted by Thomas Dotta et al. (2025) states
that the dominant motivation factors in choosing the teaching profession are internal and social benefit
factors. The social benefit factor, which is strongly related to intrinsic motivation, is seen as a moral
obligation to one's community, a desire to contribute to children's development, and a desire to teach or
help others. Furthermore, it is emphasised that the intrinsic motivation factor and the social benefit
(sacrifice, motivation) factor have a strong positive effect on those who choose the teaching profession.
According to the results of the research conducted by Demir and Ar1 (2013), the academic motivations
of elementary school pre-service teachers vary significantly in favour of primary school teaching
students according to the variable of the subdiscipline in which they study. According to the results
obtained from the research conducted by Terzi et al. (2012), a low, positive and significant relationship
was found between the academic achievement average and the level of academic motivation of
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elementary school mathematics pre-service teachers. In the study conducted by Makhabat et al. (2018),
the level of academic motivation of pre-service teachers was found to be high. The study conducted by
[flazoglu and Tiimkaya (2008) indicates a positive correlation between pre-service teachers' motivation
scores and their academic achievements. According to the results obtained from the study conducted by
Jarrah et al. (2025), Kahoot integration shows promise in positively affecting academic achievement
through motivation for 10th grade mathematics students in Abu Dhabi Emirate Schools. Research
conducted by Gomleksiz et al. (2024) determined that pre-service teachers' motivation levels differed
statistically significantly in terms of all variables.

A study conducted by Aydogan and Bas (2016) to determine the relationship between the
different characteristics of Physical Education and Sports Teaching undergraduate students and their
motivation levels found that there were statistically significant differences at the p < 0.05 level between
the motivation levels of Physical Education and Sports Teaching students and the class they were
studying in, their accommodation and the type of school they graduated from, their gender, age, income
level, and scholarship status. In the study conducted by Hyseni Duraku et al. (2025), it was found that
numerous individual and organisational factors influence early childhood education teachers' work
motivation, job satisfaction, and burnout levels. These factors are related to teachers' work motivation
as individual factors (e.g., age, years of experience, and previous education) and organisational factors
(e.g., number of children per class, parents' appreciation of their work, and cooperation). In a study by
Kula (2025) on the relationship between pre-service teachers' lifelong learning tendencies and their
motivation to teach, it was found that pre-service teachers' belief that they would be successful teachers
in the future positively influenced their lifelong learning tendencies and motivation to teach.

As pre-service teachers' desire to teach after graduation increases, so does their motivation to
teach. Okeke (2025) investigated the interaction between the academic performance of primary school
students in basic science and technology courses in the Oyi Local Government Area, Anambra State,
Nigeria, and the motivation of pre-service teachers. The research findings indicate that teachers who
were motivated during pre-service training showed greater interest in their students, did their best in
teaching, were punctual, and established cordial relationships with the school administration. Yo6ney and
Mirici (2025) conducted research to reveal the motivation of fourth-year English Language Teaching
(EFL) candidates studying at state universities in Tiirkiye.

The findings showed that teacher candidates were significantly motivated during pre-service
training and that the level of motivation did not vary according to geographical region. Kim and Cho
(2014) conducted a study involving a total of 533 pre-service teachers at a state university in the Midwest
region of the United States, examining how pre-service teachers' motivation and perceptions of teaching
competence affect their expectations of reality shock in their first year of professional teaching. The
results showed that pre-service teachers' expectations of reality shock were negatively related to teacher
competence and intrinsic motivation and positively related to introjected and extrinsic motivation.
Klassen et al. (2011) investigated the motivation for choosing the teaching profession among 200 pre-
service teachers from Canada and Oman. The results of the study show that Canadian pre-service
teachers embraced career motivation as highly individual-focused and socially beneficial, while Omani
teacher candidates viewed it as a backup career and were highly influenced by sociocultural factors.
Jiang et al. (2025) investigated the mediating effect of teacher candidates' teaching motivation on
inclusive education effectiveness among 480 teacher candidates in China.

The findings indicate that teaching motivation among pre-service teacher candidates directly
predicts inclusive education effectiveness and their attitudes towards inclusive education. Furthermore,
teaching motivation and inclusive education effectiveness play a chain mediating role in the relationship
between empathy and pre-service teachers' attitudes towards inclusive education. Yetis (2025)
conducted research on the relationship between teacher candidates' teaching motivation, perceptions of
school climate, and attitudes towards the teaching profession. According to the findings of the research,
the importance of strengthening intrinsic motivation and creating supportive educational environments
to encourage positive professional attitudes in teacher education is emphasised. Ye et al. (2024)
investigated pre-service teachers' perceptions of teaching motivation and teacher ethics in pre-service
education in China. The data were obtained from questionnaires completed by 300 teacher candidates
and semi-structured interviews with 25 teacher candidates.
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The results obtained from the findings reveal that pre-service teachers showed a high degree of
teaching motivation and generally agreed with the Chinese state's requirements for teacher ethics. The
aim of the study conducted by Kula (2022) is to determine the relationship between pre-service teachers'
self-efficacy beliefs, attitudes towards the teaching profession, and motivation to teach. The study, in
which 364 pre-service teachers participated, was designed using a correlational survey model. The
results of the study indicate that as the overall academic achievement average of pre-service teachers
increases, their perceptions of teaching self-efficacy, attitudes towards teaching, and motivation for
teaching also increase. Pre-service teachers’ voluntary choice of the teaching profession positively
affects their perceptions of teaching self-efficacy, attitudes towards teaching, and motivation for
teaching. There is a significant relationship between pre-service teachers' perceptions of teaching self-
efficacy, their attitudes towards teaching, and their level of teaching motivation. It was concluded that
intrinsic motivation towards teaching and the perception of teaching self-efficacy have a significant
effect on attitudes towards teaching. Tekin (2016) investigated the teaching motivation of Omani pre-
school pre-service teachers. 62 Omani pre-school pre-service teachers participated in the study. The
results of the study showed that the participants had high intrinsic motivation rather than extrinsic
motivation for teaching. “Defined motivation” was reported as the highest in extrinsic motivation.

This study examines the motivation levels of pre-service teachers studying in various
departments of education faculties at different universities in our country in terms of various variables.
It is observed that studies on the motivation of pre-service teachers are mostly conducted within specific
departments or fields of study. In this respect, the study is significant in that it reveals the motivation
levels of teacher candidates receiving pre-service training at education faculties in universities across
seven different regions of Tiirkiye. Furthermore, the research presents noteworthy findings regarding
the motivation of pre-service teachers receiving pre-service training at selected universities in seven
different regions of our country and the differences in motivation levels across various variables.

Purpose of Study

This study examines the level of motivation among teacher candidates receiving pre-service
training at state universities in Tiirkiye, based on their opinions. The sub-problems addressed within this
framework are as follows:

i.  What is the level of motivation among teacher candidates receiving pre-service training at
state universities in Tiirkiye?

ii. Does the level of motivation among teacher candidates receiving pre-service training at state
universities in Tirkiye show a significant difference according to gender, university,
department, field of study, and class?

Method

In conducting this research, a survey model was used. The survey model is a research approach
that aims to describe a situation that existed in the past or currently exists as it is. In the general survey
model, a survey is conducted on the entire universe or a group, sample, or sample taken from it in order
to arrive at a general judgement about the universe, which consists of a large number of elements
(Karasar, 2019).

Population and Sample

The study population consists of teacher candidates receiving pre-service training at the
education faculties of state universities in Tiirkiye. As it was not possible to reach the entire study
population, a sample was taken from teacher candidates receiving pre-service training at the education
faculties of state universities in Tiirkiye using proportional cluster sampling. The seven geographical
regions of Tiirkiye were taken as the basis for sampling. Education faculties from eight state universities
in the seven geographical regions were sampled. Pre-service teachers studying at the education faculty
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of a state university were sampled using proportional cluster sampling based on the number of students
in the department.

From state universities in Tiirkiye that have faculties of education located in different
geographical regions, a total of 756 pre-service teachers were selected from the faculties of education
of eight state universities: Pamukkale University and Aydin Adnan Menderes University from the
Aegean Region; Kocaeli University from the Marmara Region; Karamanoglu Mehmetbey University
from the Central Anatolia Region; Sinop University from the Black Sea Region; Agr1 Ibrahim Cecen
University from the Eastern Anatolia Region; Dicle University from the Southeastern Anatolia Region;
and Burdur Mehmet Akif Ersoy University from the Mediterranean Region. Information about the pre-
service teachers included in the sample is presented in Table 1.

Table 1. Information about the teacher candidates included in the sample

Variable Frequency Percentage
Gender Male 218 28.8
Female 538 71.2
University Aydin Adnan Menderes University 65 8.6
Pamukkale University 133 17.6
Kocaeli University 107 14.2
Karamanoglu Mehmetbey University 132 17.5
Sinop University 41 5.4
Agr1 Ibrahim Cegen University 33 4.4
Dicle University 171 22.6
Burdur Mehmet Akif Ersoy University 74 9.8
Department ~ Department of Educational Sciences 36 4.8
Department of Primary Education 401 53.0
Department of Mathematics and Science 88 11.6
Education
Department of Fine Arts Education 29 3.8
Department of Turkish and Social Sciences 139 18.4
Education
Department of Special Education 45 6.0
Department of Foreign Languages Education 18 2.4
Program Primary Teacher Education Program 256 339
Early Childhood Education Program 146 19.3
Psychological Counselling and Guidance 36 4.8
Program
Science Education Program 76 10.1
Mathematics Education Program 12 1.6
Art and Crafts Education Program 20 2.6
Turkish Education Program 73 9.7
Social Sciences Education Program 66 8.7
Special Education Program 44 5.8
Music Education Program 9 1.2
German Language Education Program 18 24
Year Ist Year 186 24.6
2nd Year 181 23.9
3rd Year 233 30.8
4th Year 125 16.5
Exceeded the standard period of study 31 4.1
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Data Collection Tool and Reliability

Data were obtained by applying the ‘Adult Motivation Scale’ developed by Tulunay Ates and
Ihtiyaroglu (2019). As the student pre-service teachers were over 18 years of age and therefore legally
considered adults, this scale was chosen as the data collection tool. The researchers who developed the
scale applied EFA and CFA within the scope of the scale's construct validity. After removing some
items from the scale, repeated EFA yielded a two-dimensional structure explaining 47.95% of the total
variance. Items 4, 7, 8, 9, 10, 12, 13, 14, 15, 17, 19, 20, and 21 in the scale constitute the ‘intrinsic
motivation’ sub-dimension, while items 1, 2, 3, 5, 6, 11, 16, and 18 constitute the ‘extrinsic motivation’
sub-dimension. According to the confirmatory factor analysis results, the fit indices for the proposed
model were calculated as GFI (0.85), CFI (0.96), NFI (0.91), RMSEA (0.06), AGFI (0.82), and SRMR
(0.06). The response options for the scale items are Likert-type: 1 = strongly disagree, 2 = disagree, 3 =
somewhat agree, 4 = agree, 5 = strongly agree.

In the study, Cronbach's a internal consistency coefficient was calculated to determine the
reliability values of the ‘Adult Motivation Scale’. In the original scale, the internal consistency
coefficient for intrinsic motivation is .92, for extrinsic motivation it is .82, and for the scale as a whole
it is .94. According to this study, the internal consistency coefficient for intrinsic motivation is .91, for
extrinsic motivation it is .78, and for the scale as a whole it is .92. The Cronbach’s a internal consistency
coefficient obtained in the study is interpreted as acceptable, as it is above .70.

Data Collection, Analysis and Interpretation

The data were collected with the assistance of faculty members working at the faculties of
education of state universities selected from seven geographical regions. The ‘SPSS For Windows
(Statistical Package for Social Sciences)’ software package was used to code and analyse the data
obtained with the ‘Adult Motivation Scale’. A one-sample Kolmogorov-Smirnov test was performed to
determine whether the data for the scale as a whole and its sub-dimensions showed a normal distribution.
According to the results obtained, the scale as a whole [K-S(z) = 0.100 p > 0.000], and the data for the
intrinsic motivation [K-S(z) = 0.097 p > 0.000] and extrinsic motivation [K-S(z) =0.070 p > 0.000] sub-
dimensions did not show a normal distribution. In the analysis of the data, ‘descriptive statistics’
techniques (frequency, percentage, arithmetic mean) were used, and since the distribution of the data
for the scale as a whole and its sub-dimensions did not show a normal distribution, the Mann-Whitney
U test and Kruskal-Wallis analysis from ‘non-parametric statistical techniques’ were used.

The discrete response options in the Adult Motivation Scale have been converted to a continuous
scale using statistical procedures to enable interpretation of the results. The scale range was divided into
five equal intervals (4:5 = 0.80). The results obtained from the analysis of the data were interpreted as
follows, starting from the lowest number representing the 0.80 number options: 1.00 — 1.80 is ‘very
low’, 1.81 —2.60 is ‘low’, 2.61 — 3.40 is ‘medium’, 3.41 — 4.20 is interpreted as ‘high’, and 4.21 — 5.00
is interpreted as ‘very high’.

Findings
Findings and Interpretation Related to the First Sub-Problem

The first sub-problem of the study sought to answer the question, ‘What is the level of
motivation among teacher candidates receiving pre-service training at state universities in Tiirkiye?” The
views of teacher candidates receiving pre-service training at state universities in Tiirkiye regarding the
general Adult Motivation Scale and its sub-dimensions of intrinsic motivation and extrinsic motivation
are presented in Table 2.
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Table 2. Opinions of teacher candidates receiving pre-service training at state universities in Tiirkiye regarding
their motivation levels

Motivation and sub-dimensions X Meaning
Motivation 4.05 High
Intrinsic motivation 4.18 High
Extrinsic motivation 3.84 High

Teacher candidates receiving pre-service education at state universities in Tiirkiye were of the
view that the levels of motivation, as well as the intrinsic and extrinsic motivation sub-dimensions, were
high. Teacher candidates indicated that they had high levels of motivation in both motivation sub-
dimensions and in overall motivation. Accordingly, it can be stated that teacher candidates at universities
across the country have a high level of motivation. This is because high motivation is important in
learning and teaching.

Findings and Interpretation Related to the Second Sub-Problem

The second sub-problem of the study sought to answer the question, ‘Does the level of
motivation of teacher candidates receiving pre-service training at state universities in Tiirkiye show a
significant difference according to gender, university, department, field of study, and year?’

Findings related to the gender variable

The Mann-Whitney U test was conducted to determine whether the views of teacher candidates
receiving pre-service training at state universities in Tiirkiye on their motivation levels differed
according to the gender variable. The results are shown in Table 3.

Table 3. Differences in the views of teacher candidates receiving pre-service training at state universities in
Tiirkiye regarding their motivation levels according to gender (Mann-Whitney U Test)

Groups n Mean rank Sum of ranks U p
Male 218 362.26 78972.00 55101.000 .19
Female 538 385.08 207174.00

*p>0,05

As shown in Table 3, there is no significant difference in the views of teacher candidates
receiving pre-service training at state universities in Tirkiye regarding their level of motivation based
on gender [U=55101,000, p= 0.19]. It can therefore be concluded that gender is not a significant factor
in motivation.

Findings related to the university variable

The Kruskal-Wallis test was conducted to determine whether the views of teacher candidates
receiving pre-service training at state universities in Tiirkiye regarding their level of motivation differed
according to the university variable. The results are shown in Table 4.

Table 4. Differences in the views of teacher candidates receiving pre-service training at state universities in
Tiirkiye regarding their motivation levels according to university (Kruskal-Wallis Test)

Rank  University n Mean df Chi- p Difference
No Rank Square
1 Aydin Adnan Menderes University 65 418.98 7 15.047 003 1>2,1>7
2 Pamukkale University 133 356.00
3 Kocaeli University 107 401.62 3>7
4 Karamanoglu Mehmetbey University 132 391.77 4>7
5 Sinop University 41 396.21
6 Agr1 Ibrahim Cegen University 33 409.33
7 Dicle University 171 332.99 7>8
8 Burdur Mehmet Akif Ersoy University 74 407.90
*p<0.05

333



Journal of Educational Theory and Practice Research 2025, Vol 11, Issue 3, 326-340 Selcuk SiMSEK, Ali Riza ERDEM

As shown in Table 4, the p-value is less than 0.05, indicating that the difference between the
groups is significant [Chi-Square=15.047, p=0.03]. The Mann-Whitney U Test was conducted to
determine between which universities this difference occurred. The results obtained from the test are
shown in Table 5.

Table 5. Mann-Whitney U test results showing the difference in the views of teacher candidates receiving pre-
service training at state universities in Tiirkiye regarding their motivation levels according to university

Rank  Groups n Mean Sum of U p Difference
No Rank Ranks
1 Aydm Adnan 65 112.16  7290.50  3499.500 .03  Significant
Menderes University
2 Pamukkale 133 93.31 12410.50
University
1 Aydin Adnan 65 137.75  8953.50  4306.500 .00  Significant
Menderes University
7 Dicle University 171 111.18  19012.50
3 Kocaeli University 107 154,81 16564.50 7510.500 .01  Significant
7 Dicle University 171 12992  22216.50
4 Karamanoglu 132 165.57  21855.50 9494.500 .01  Significant
Mehmetbey
University
7 Dicle University 171 141.52  24200.50
7 Dicle University 171 116.42  19907.00 5201.000 .02  Significant
8 Burdur Mehmet Akif 74  138.22  10228.00
Ersoy University

There is a statistically significant difference between the views of teacher candidates receiving
pre-service training at state universities in Tiirkiye regarding their level of motivation, according to the

university.
v

Teacher candidates receiving pre-service training at Aydin Adnan Menderes University are
perceived to have a higher level of motivation than teacher candidates receiving pre-service
training at Pamukkale University and Dicle University.

Teacher candidates receiving pre-service training at Kocaeli University, Karamanoglu
Mehmetbey University, and Burdur Mehmet Akif Ersoy University believe that they have
a higher level of motivation than teacher candidates receiving pre-service training at Dicle
University. Based on the findings, the high level of motivation at Aydin Adnan Menderes
University can be interpreted as the university environment and the services offered being
satisfactory for students. Investigating the reasons for the low level of motivation at
Pamukkale and Dicle Universities could contribute to the field. The lower level of
motivation can be interpreted as teacher candidates being dissatisfied with their environment
and the services provided.

Findings related to the department variable

The Kruskal-Wallis test was conducted to determine whether the views of teacher candidates
receiving pre-service training at state universities in Tirkiye regarding their motivation levels differed
according to the department variable. The results are shown in Table 6.

334



Journal of Educational Theory and Practice Research 2025, Vol 11, Issue 3, 326-340

Selcuk SIMSEK, Ali Riza ERDEM

Table 6. Differences in the views of teacher candidates receiving pre-service training at state universities in
Tiirkiye regarding their motivation levels according to department (Kruskal-Wallis Analysis)

Rank Department n Mean df  Chi- p Difference
No Rank Square
1 Department of Educational 36 35107 5 6.624 .25 Not
Sciences significant
2 Department of Primary 401 365.69
Education
3 Department of Mathematics and 88  347.85
Sciences Education
4 Department of Fine Arts 29 409.07
Education
5 Department of Turkish and 139 401.71
Social Sciences Education
6 Department of Special 45  335.57
Education
*p<0.05

As shown in Table 6, since the p-value is greater than 0.05, the difference between the groups
is not significant [Chi-Square=6.624, p=0.25]. It can be said that the lack of difference in terms of
departments is one of the factors contributing to the fact that the professional appointment statuses of
teacher candidates are not very different from each other

Findings related to the program variable

The Kruskal-Wallis test was conducted to determine whether the views of teacher candidates
receiving pre-service training at state universities in Tirkiye regarding their motivation levels differed
according to the program variable. The results are shown in Table 7.

Table 7. Differences in the motivation levels of teacher candidates receiving pre-service training at state
universities in Tirkiye according to program (Kruskal-Wallis Analysis)

Rank  Program n Mean df  Chi- P Difference

No Rank Square

1 Primary Teacher Education Program 256 353.73 10 20.429 .02 1>2,.1>8§,

1>11

2 Early Childhood Education Program 146 400.17 2>11

3 Psychological Counselling and 36 354.94 3>11
Guidance Program

4 Science Education Program 76 355.32 4>11

5 Mathematics Education Program 12 334.29 5>11

6 Art and Crafts Education Program 20  437.58

7 Turkish Education Program 73 397.02 7>11

8 Social Sciences Education Program 66  420.35

9 Special Education Program 44 343.63 9>11

10 Music Education Program 9 365.17

11 German Language Education 18 527.14
Program

*p<0.05

As shown in Table 7, the p-value is less than 0.05, indicating that the difference between the
groups is significant [Chi-Square=20.429, p=0.02]. The Mann-Whitney U Test was conducted to
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determine between which programs this difference occurred. The results obtained from the test are
shown in Table 8.

Table 8. Mann-Whitney U test results showing the difference in the motivation levels of teacher candidates
receiving pre-service training at state universities in Tiirkiye according to their academic discipline

Rank  Groups n Mean Sum of U p Difference

No Rank  Ranks

1 Primary Teacher 256 192.49 49276.50 16380.500 .03 Significant
Education Program

2 Early Childhood 146 217.30 31726.50
Education Program

1 Primary Teacher 256 156.03 39944.50 7048.500 .03 Significant
Education Program

8 Social Sciences 66  182.70 12058.50
Education Program

| Primary Teacher 256 133.56 34191.00 1295.000 .00  Significant
Education Program

11 German Language 18  193.56 3484.00
Education Program

2 Early Childhood 146 79.39  11590.50 859.500 .01  Significant
Education Program

11 German Language 18  107.75 1939.50
Education Program

3 Psychological 36 2238  805.50 139.500 .00 Significant

Counselling and
Guidance Program

11 German Language 18  37.75  679.50
Education Program

4 Science Education 76 43.10 3275.50  349.500 .00  Significant
Program

11 German Language 18  66.08 1189.50
Education Program

5 Mathematics 12 11.17  134.00 56.000 .02 Significant
Education Program

11 German Language 18 1839  331.00
Education Program

7 Turkish Education 73 4280 312450  423.500 .02 Significant
Program

11 German Language 18 5897 1061.50
Education Program

9 Special Education 44 27.13  1193.50  203.500 .00 Significant
Program

11 German Language 18  42.19  759.50
Education Program

There is a statistically significant difference in the views of teacher candidates enrolled in pre-
service education programs at state universities in Tiirkiye regarding their motivation levels depending
on their field of study.

v' Teacher candidates receiving pre-service training in the field of early childhood education,
social studies education and German language education are considered to have a higher
level of motivation than teacher candidates enrolled in pre-service training in the field of
primary teacher education.

v’ Teacher candidates studying in the German language education program are believed to
have a higher level of motivation than teacher candidates enrolled in pre-service training in
the departments of early childhood education, psychological counselling and guidance,
science education, mathematics education, Turkish language education, and special
education.
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Findings related to the class variable

The Kruskal-Wallis test was conducted to determine whether the views of teacher candidates
enrolled in pre-service education at state universities in Tiirkiye regarding their level of motivation levels
differed according to the year variable. The results are shown in Table 9.

Table 9. Differences in the views of teacher candidates receiving pre-service training at state universities in
Tiirkiye regarding their motivation levels according to year (Kruskal Wallis Analysis)

Rank Program n Mean df Chi- p Difference
Rank Square
no
1 Ist Year 186 388.31 4 5345 25 Not
significance
2 2nd Year 181 358.96
3 3rd Year 233 391.92
4 4th Year 125 382.83
5 Exceeded the standard period of 31  315.42
study
*p<0.05

As shown in Table 9, since the p-value is greater than 0.05, the difference between the groups
is not significant [Chi-Square=5.345, p=0.25].

Discussion and Suggestions

In this study, it was determined that teacher candidates enrolled in pre-service education at state
universities in Tiirkiye had high levels of overall motivation, as well as high levels of intrinsic and
extrinsic motivation. This finding indicates that teacher candidates possess a strong professional
orientation toward the teaching profession and a high willingness to learn. In particular, the high level
of intrinsic motivation reveals that teacher candidates associate professional development with personal
satisfaction, interest, and the search for meaning. This result is consistent with the findings of Yetis
(2025) and Tekin (2016), which emphasise that internal factors are decisive in pre-service teachers'
motivation. Tekin (2016) stated that intrinsic motivation is more dominant than extrinsic motivation in
pre-service teachers' motivation towards teaching; this suggests that the teaching profession has a
meaning- and value-based motivation structure.

The findings of the study are largely consistent with international literature. In a study conducted
in China by Ye et al. (2024), it was concluded that pre-service teachers had high levels of teaching
motivation. Similarly, the study conducted by Thomas Dotta et al. (2025) revealed that both intrinsic
and extrinsic motivation have a positive effect on teacher candidates' professional orientations. In this
context, the fact that teacher candidates' motivation levels are high in different cultural contexts shows
that the teaching profession is perceived as a universally motivating profession. However, the findings
of Ozgenel and Deniz (2020), indicating low academic motivation among teacher candidates, do not
correspond with the results of this study. This discrepancy may be related to the characteristics of the
sample group, the type of motivation measured (distinction between academic motivation and
professional motivation), the data collection tools, and the period in which the studies were conducted.
In particular, it can be argued that changes over time in policies related to teacher employment and the
social status of the teaching profession may affect teacher candidates' perceptions of motivation.

The fact that the study did not reveal any significant difference in the motivation levels of
teacher candidates according to the gender variable suggests that motivation is shaped by individual and
environmental factors rather than a gender-based variable. This result is consistent with the findings of
Aslan (2011). However, the studies conducted by Sevmis (2022), Aydogan and Bag (2016), and Erdem
and Gozel (2014) found significant differences based on gender, revealing that the findings in the
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literature regarding this variable are inconsistent. This contradiction may be attributed to differences in
the cultural context in which the studies were conducted, sample distribution, and perceptions of gender
roles.

The findings obtained according to the university variable indicate that teacher candidates'
motivation levels are sensitive to the institutional context. It is noteworthy that teacher candidates
studying at Aydin Adnan Menderes University have higher motivation levels than teacher candidates at
Pamukkale and Dicle Universities; furthermore, teacher candidates at Kocaeli University, Karamanoglu
Mehmetbey University, and Burdur Mehmet Akif Ersoy University have higher motivation levels than
teacher candidates at Dicle University. This finding coincides with that of Gomleksiz et al. (2024), who
determined that the motivation levels of teacher candidates at Siirt and Dicle Universities were relatively
low. Inter-university differences may be related to factors such as academic climate, student support
services, lecturer—student interaction, and sense of institutional belonging.

The study found no significant difference in the overall motivation levels of teacher candidates
across departments; however, distinct differences were observed in terms of programs. The fact that
teacher candidates studying in the programs of early childhood education, social studies education and
German language education had higher motivation levels than teacher candidates studying in the
program of primary teacher education can be explained by these fields being perceived as more attractive
in terms of professional expectations, individual interest and career opportunities. In particular, the fact
that teacher candidates in the German language education program have higher levels of motivation than
many other programs can be attributed to foreign language teaching offering international validity and
alternative employment opportunities. However, the fact that Demir and Ar1 (2013) found a significant
difference in favour of primary teacher education students indicates that the results related to the
department variable are influenced by contextual and period-specific factors. The finding that teacher
candidates’ motivation levels did not show a statistically significant difference according to grade level
suggests that motivation does not vary depending on a specific stage of the teacher education process;
rather, it is more closely associated with individual characteristics, professional perceptions, and
environmental support mechanisms. This finding supports studies emphasizing that motivation is a
dynamic yet stable construct over time.

Overall, this research shows that the motivation levels of teacher candidates largely correspond
with many studies in both national and international literature, although different results emerge for
some variables. This situation reveals that the factors affecting teacher candidates' motivation are
multidimensional and contextual. In future research, it is thought that considering individual (self-
efficacy, professional identity) and institutional (academic climate, teaching staff support) variables that
affect teacher candidates' motivation levels together will make important contributions to the literature.
It may be advisable to conduct research on the reasons for the high motivation levels of teacher
candidates. It may also be recommended to conduct new research addressing the different dimensions
of teacher candidates' motivation.
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Ogretmen Adaylarinin Giidiilenmislik Diizeyi

Seleuk SIMSEK!, Ali Riza ERDEM?

Oz

Anahtar Kelimeler

Ogretmen adaylarinmn giidiilenmesi, 6grenme siireclerini daha etkili kilmak igin
onemli bir faktordiir. Ogretmen adaylarinin igsel giidiilenmesinin desteklenmesi,
daha derinlemesine 6grenmesini ve kendisini gelistirmesini saglamaktadir. Bu
calismada, tlkemizin farkli {iniversitelerindeki egitim fakiiltelerinin gesitli
boliimlerinde egitim goren Ogretmen adaylarinin giidillenmislik diizeyi gesitli
degiskenler agisindan aragtirtlmistir. Calismada Tiirkiye’deki 7 bolgesindeki
devlet iiniversitelerinin egitim fakdiltelerinde hizmet Oncesi egitim alan 756
Ogretmen adayi1 oranli kiime 6rnekleme yontemiyle 6rnekleme alinmistir. Veriler
Tulunay Ates ve Thtiyaroglu (2019) tarafindan gelistirilen “Yetiskin Giidiilenme
Olgegi” uygulanarak elde edilmistir. Bu arastirmada igsel giidiilenme igin i¢ tutarlilik
katsayis1 0.91, digsal giidiilenme igin 0.78, 6lgegin geneli igin i¢ tutarlilik katsayisi
0.92°dir. Arastirma bulgusuna goére Tirkiye’deki devlet iiniversitelerinde hizmet
Oncesi egitim goren ogretmen adaylari gilidiilenme ve igsel giidillenme, dissal
giidiilenme alt boyutlariin “yiiksek” diizeyde oldugu goriisiindedir. Tiirkiye’deki
devlet iniversitelerinde hizmet Oncesi egitim goren Ogretmen adaylarinin
giidiilenmesi {iniversite ve anabilim dalina gore anlamli bir farklilik gostermekte
iken cinsiyet, boliim ve smifa gore anlamli bir farklilik gostermemektedir.
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Giris

Egitim sistemlerinin niteligi, biiylik 6l¢iide bu sistemin uygulayicisi konumunda bulunan
ogretmenlerin mesleki yeterliligine ve meslege yonelik tutumuna baghdir. Ogretmenlik meslegi
yalnizca biligsel bilgi birikimini degil, ayn1 zamanda yiiksek diizeyde mesleki giidiilenmesini gerektiren
dinamik bir siiregtir. Ayrica sistemin ana unsuru olan dgretmenin sistem igerisinde yasanan sorunlari
belirleme, analiz etme ve ¢oziim liretebilme yoniinden de gelismis olmas1 gereklidir (Makhabat vd.,
2018). Bu baglamda, 6gretmenlerin meslege baslamadan onceki hazirlik siirecindeki giidiilenmiglik
diizeyi hem 6gretmen yetistirme programlarinin etkililigi hem de 6gretmenlik meslegine yonelik tutum
agisindan kritik bir dneme sahiptir.

Egitim sisteminin temel taslarindan biri olan Ogretmenler, egitim sisteminde Ogrenci
basarisindan, egitim politikalarinin etkinligine kadar birgok unsur {izerinde belirleyicidir. Bu nedenle
ogretmenlik meslegine hazirlanan adaylarin, mesleki yeterliligi kadar, meslege yonelik tutumlar1 ve
giidiilenmislik diizeyi de biiyiik 6nem tasimaktadir. Giidiillenmislik diizeyi yiiksek olan 6gretmen,
meslek yasami boyunca gorevini yerine getirirken daha basarili olabilmektedir (Akbay ve Gizir, 2010).
Bu agidan bakildiginda 6gretmen adaylarinin sahip oldugu giidiilenmislik diizeyi, onlarin mesleki
gelisimlerine olan ilgisini, 6grenmeye karsi tutumunu ve Ogretmenlik meslegine olan bagliligin
dogrudan etkileyebilmektedir.

Ogretmenlerin yetistirilmesi siirecinde nicel olarak saglanan olumlu gelismelerin &tesinde
niteliksel acidan gelismeye gereksinim duyulmaktadir. Nitelikli 6gretmen yetistirme siirecleri, yalnizca
Ogretmen adaylarinin akademik ve pedagojik bilgiyle donatilmasini degil, ayn1 zamanda mesleki tutum,
deger ve giidiilenmesinin gelistirilmesini de igermelidir (Darling-Hammond, 2006). Bu baglamda,
Ogretmen adaylarinin 6gretmenlik meslegine yonelik giidiilenmislik diizeyi, mesleki yeterliginin dnemli
bir bileseni olarak ele alinmaktadir. Ozellikle cagdas 6gretmen yetistirme yaklasimlar, bilissel gelisimin
yani sira duyussal 6zelliklerinin de dikkate alinmas1 gerektigini vurgulamaktadir (Richardson & Watt,
2006). Ogretmenlerin mesleki olarak hizmet verdigi gruplarin alti ile on sekiz yas gruplari olmasi
nedeniyle duyugsal boyutun da gelistirilmesine ihtiya¢ olmaktadir. Ciinkii 6gretmenin her bir cocugun
gelisimsel Ozelliklerini bilmesinin yaninda onlarin giidiilenmesini saglayacak bilgi ve beceriyi de
edinmis olmasi1 gerekmektedir.

Gilidiilenme, bireylerin belirli hedeflere ulasmak amaciyla gosterdikleri ¢aba, giidiillenme ve
icsel enerjiyi tanimlayan psikolojik bir terimdir. Giidiilenme, insanlarin davranislarini yonlendiren,
stiriikleyen ve giiglendiren temel bir i¢sel giidiidiir. Glidiilenme, insan psikolojisinin temel taglarindan
birini olusturmakta ve genellikle bireylerin hedeflerine ulagsmak i¢in ne kadar ¢aba sarf ettigini, hangi
kosullar altinda daha fazla caba gosterecegini ve bu cabanin ne kadar siireklilik gosterecegini
belirlemektedir (Ryan ve Deci, 2000). Ogretmen adaylarinin giidiilenme diizeyine yonelik olarak
saglanacak katkinin hizmet Oncesi egitimden baslamas1 gerekmektedir ki hizmet siirecinde
karsilasabilecegi zor durumlarda onlara rehberlik edecek bir kilavuz gibi destek verebilsin. Giidiilenme,
icsel ve digsal giidiilenme olarak ele alinmaktadir. I¢sel giidiilenme, bireyin herhangi bir dissal 6diil veya
tesvik aramadan bir etkinligi sadece kendi i¢sel tatminini saglamak amaciyla gerceklestirmesidir. Bu tiir
giidiilenme, kisisel ilgi, zevk ve 0grenme arzusu gibi faktdrlerle baglantilidir (Deci ve Ryan, 1985).
Dissal giidiilenme ise bireyin, digsal édiiller, takdir veya onay gibi unsurlarin etkisiyle bir etkinligi yerine
getirmesidir (Vallerand vd., 1992).

Gilidiilenme, psikolojik ve egitimsel baglamda olduk¢a nemlidir, ¢iinkil bir bireyin belirli bir
goreve veya etkinlige olan ilgisi ve katilimi, bu bireyin performansini ve basari diizeyini dogrudan
etkileyebilmektedir. Giidiilenme, bireylerin eylem ve hedeflere yonelik gilidiilenmesini gekillendiren
onemli bir psikolojik faktordiir. Bu nedenle, giidillenme diizeyi yiiksek olan bireyler, hedeflerine
ulasmak icin daha fazla caba gosterme ve daha az engel karsisinda pes etme egilimindedir. Ogretmen
aday1 icin giidiilenme hedeflerini gerceklestirmesi agisindan onemlidir. Ogretmen adaylarmin
giidiilenmesi, 6grenme siireglerini daha etkili kilmak icin énemli bir faktdrdiir. Ogretmen adaylarinin
icsel giidiilenmesinin desteklenmesi, daha derinlemesine 6grenmesini ve kendisini gelistirmesini
saglamaktadir (Schunk vd., 2008). Giidiilenme, davranisin baslamasi, yonii ve yogunlugunda etkili olan
degiskenleri kapsamaktadir. Bu degiskenler bilinirse, 6gretmen adaylari orgiitsel amaglara en st
diizeyde katkida bulunmasi igin yonlendirilebilir (Uras ve Kunt, 2006). Ozellikle 6gretmen adaylarinin
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mesleki giidiilenmislik diizeyi hem kendi 6grenme siireglerini hem de ileride gorev alacagi siniflarda
Ogrencilerin 6grenme siireclerini dogrudan etkileyecek bir durumdur. Bu nedenle 6gretmen adaylarinin
giidiillenmislik diizeyinin arastirilmasi mesleki doyumlarmin saglanmasi ve Ogretmen yetistirme
programlarinin niteliginin artirilmasi agisindan 6nemli etken olarak karsimiza ¢ikmaktadir.

Okul oncesi, ilkogretim, ortadgretim ve yiiksekogretim seviyesinde hatta yaygin ogretimde
giidiilenmislik ¢ok Onemlidir. Arastirmalar, &grencilerin basar1 ya da basarisizliginin en 6nemli
nedenlerinin birinin gilidiilenmislik oldugunu goéstermektedir (Aslan, 2011). Bu nedenle 6gretmen
adaylarinin yetistirilmesini saglayan hizmet 6ncesi egitimde giidiilenmeye 6nem verilmelidir (Aslan,
2011). Giidillenmislik diizeyi yiiksek olan &gretmen adayi, akademik yasantisi boyunca gereken
sorumluluklar (sinava hazirlanma, proje gerceklestirme, 6dev hazirlama ve okuma 6devi yapma vb.)
yerine getirirken daha basarili bir siire¢ yasayabilmektedir (Demir ve Ar1, 2013). Ogretmen yetkinliginin
onemli bir bileseni olarak nitelendirilebilen glidiilenme, bir eylemi yapmak i¢in harekete gegmek olarak
tanimlanmigtir (Saracaloglu vd., 2020). Gudiilenmenin amaci, bireyin hem kisisel hem de toplumsal
hedeflere ulagsmasimni saglamak, potansiyelini en verimli sekilde kullanmasina olanak saglamaktir.
Gldiilenme, egitim basarisi, cabanm yogunlagtirilmasi, Ogrenmenin artirilmasi ve bilgilerin
Oziimsenmesi, kapasitenin gelistirilmesi i¢cin olmazsa olmazdir. Bireysel gelisme, olumlu etkilesimlerin
ve akademik basarilarin gelistigi sinif dinamiklerine kadar uzanmaktadir (Jarrah vd., 2025). Giidiilenme,
genellikle amaca yonelik davraniglarla iligkili bir siiregtir. Yani bireyin bir amaca yonelmesi ya da
harekete gecirilmesi anlamina gelmektedir (Caligkan, 2008). Giidiillenme, 6gretmenlerin performansinin
ayrilmaz bir pargasidir ve gorevleri yerine getirmedeki ve oOrglitsel hedeflere ulagsmadaki basarisini
etkilemektedir. Bireysel (yas, mesleki gelisime yonelik tutumlar) ve orgiitsel faktorler, 6gretmenlerin
gelisimini tesvik etmek i¢in birbirleriyle etkilesime girmektedir (Hyseni vd., 2025).

Ogretmenlerin giidiilenmesi, yenilenen ve gelistirilen egitim uygulamalar1 i¢in son derece
onemlidir. Ciinkii 6gretmenin 6grenme-0gretme siirecinde coskulu ve istekli olmasi 6grencilerin de
giidiilenmesini artirarak onlar1 6grenmeye ydnlendirmektedir (Gémleksiz vd., 2024). Terzi, Unal ve
Giirbiiz (2012) tarafindan yapilan bir arastirmada 6grencilerin akademik giidiilenme diizeyi ile akademik
basarilar1 arasinda anlamli bir iliski bulunmustur. Buna gore akademik giidiilenme diizeyinin diisiik
oldugu 6grencilerde akademik basarmin da diisilk oldugu ve buradan hareketle, akademik alanda
basartya ulasmak icin optimal diizeyde giidiilenmenin 6nemli oldugu ifade edilebilir. Ogretmen
adaylarinin giidiilenmislik diizeyini artirmak, yalnizca bireylerin akademik performansini iyilestirmekle
kalmaz, ayn1 zamanda onlarin gelecekteki 6gretim becerilerini, 6gretim tutumlarini ve dgrencileriyle
kuracagi iligkileri de olumlu yonde etkileyebilmektedir (Ryan ve Deci, 2000). Bu baglamda, 6gretmen
adaylarinin gilidiilenmislik diizeyinin artmasi, onlarin mesleki yeterliliklerini gelistirerek, O0gretim
ortaminda daha verimli ve etkili olmasina katki saglayabilecektir (Tuan vd., 2005).

Ogretmen adaylarmin giidiilenmislik diizeyini etkileyen icsel ve digsal faktorler oldukca
cesitlidir. Icsel giidiilenme, 6gretmen adaylarinin kisisel ilgi ve meraklar1 dogrultusunda gosterdigi caba
ve katilim diizeyini, dissal gilidilenme ise basartya yonelik odiiller ve taninma beklentilerini
artirabilmektedir (Vallerand vd., 1992). Ayrica, egitim ortami, 6gretim ydntemleri ve 6Zretmenlerin
destekleyici tutumlar gibi digsal faktorler de gilidiilenme {izerinde 6nemli bir etkiye sahiptir. Arastirma
sonuglart dikkate alindiginda giidiilenme ile akademik basar1 arasinda dogrusal bir iliski oldugu
sOylenebilir. Baska bir deyisle 6gretmen adaylarinin giidiilenme diizeyi arttik¢a akademik basarisi da
artmaktadir (Iflazoglu ve Tiimkaya, 2008).

Alanyazin incelendiginde Ogretmen adaylarinin giidiilenmesiyle ilgili birgok arastirma
bulgusuna rastlanmaktadir. Yapilan g¢alismalarin sonuglarina bakildiginda; Aslan (2011) Tiirkge
O0gretmen adaylarinin kendilerini gilidiilenmis diizeyde gordiiklerini belirtmektedir. Thomas Dotta
vd.’nin (2025) yapmis oldugu calismada oOgretmenlik meslegini se¢mede baskin giidiilenme
faktorlerinin igsel ve toplumsal fayda faktorleri oldugunu belirtmektedir. I¢sel giidiilenmeyle giiclii bir
sekilde iligkili olan toplumsal fayda faktorii, ¢ocuklarin gelisimine katkida bulunma istegi, baskalarma
Ogretme veya yardim etme arzusu, toplumuna kars1 ahlaki bir yiikiimliiliik olarak gériilmektedir. Ayrica
icsel giidiilenme faktorii ve toplumsal fayda (fedakarlik, giidiilenme) faktorlerinin 6gretmenlik
meslegini segenler iizerinde giiglii bir pozitif etkiye sahip oldugu vurgulanmaktadir. Demir ve Ar1(2013)
tarafindan yapilan arastirma sonucuna gore ilkdgretim dgretmen adaylarinin akademik giidiilerinin
Ogrenim gordiigii anabilim dali degiskenine gore sinif 6gretmenligi 6grencileri lehine anlamli olarak
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degismektedir. Terzi vd. (2012) tarafindan gergeklestirilen arastirmadan elde edilen sonuglara gore
Ilkoégretim Matematik Ogretmen adaylarinin akademik basari ortalamasi ile akademik giidiilenme
diizeyi arasinda diisiik, pozitif ve anlamli bir iligki elde edilmigtir. Makhabat vd. (2018) tarafindan
yapilan ¢aligmada 6gretmen adaylarinin akademik giidiilenme diizeyi yiiksek bulunmustur. Iflazoglu ve
Tiimkaya (2008) tarafindan yapilan ¢alisma dgretmen adaylarinin giidiilenme puanlari ile akademik
basarilar1 arasinda pozitif bir iliski oldugunu gdstermektedir. Jarrah vd. (2025) tarafindan yapilan
caligmadan elde edilen sonuclara gore, Kahoot entegrasyonunun Abu Dabi Emirligi Okullarinda 10.
simif matematik 6grencileri icin giidiilenmenin akademik basariy1 olumlu yonde etkilemede umut vaat
ettigini gostermektedir. Gomleksiz vd. (2024) tarafindan yapilan arastirma sonucunda Ogretmen
adaylarmin giidiilenme diizeyinin biitiin degiskenler bakimindan istatistiksel olarak anlamli bir sekilde
farklilastig1 belirlenmistir.

Aydogan ve Bas (2016) tarafindan gergeklestirilen Beden Egitimi ve Spor Ogretmenligi lisans
bolimi 6grencilerinin farkli o6zellikleri ile gilidillenme diizeyi arasindaki iliskiyi belirlemek adli
smif, barinma ve mezun olduklarn okul tiirii, cinsiyet, yas, gelir diizeyi ve burs alma durumlar ile
giidiilenme diizeyi arasinda p<0,05 diizeyinde anlamli farklilik oldugu bulunmustur. Hyseni Duraku vd.
(2025) tarafindan gergeklestirilen calismada erken g¢ocukluk egitimi Ogretmenlerinin ise ydnelik
giidiilenmelerini, is tatminlerini ve titkkenmislik diizeyini etkileyen ¢ok sayida bireysel ve orgiitsel faktor
oldugunu, bunlari bireysel faktorler olarak (6rnegin yas, deneyim yili ve dnceki egitim) ve orgiitsel
faktorler olarak (6rnegin sinif basina diisen ¢ocuk sayisi, velilerin ¢aligmalarini takdir etmesi ve is
birligi) vb. 6gretmenlerin ¢aligma giidiilenmesiyle iligkili oldugunu ortaya koymaktadir. Kula (2025)
tarafindan 6gretmen adaylarinin yasam boyu 6grenme egilimleri ile 6gretme giidiilenmeleri arasindaki
iliskiye yonelik calismada, 6gretmen adaylarinin gelecekte basarili 6gretmen olacagini diisiinmesinin
yasam boyu 6grenme egilimlerini ve 6gretme giidiilenmesini olumlu yonde etkiledigini gdstermistir.

Ogretmen adaylarinin mezuniyet sonrasi ogretmenlik yapma istegi arttikga Ogretme
giidiilenmeleri de artmaktadir. Okeke (2025) tarafindan Nijerya, Anambra Eyaleti, Oyi Yerel Yonetim
Bolgesi'ndeki temel fen ve teknoloji derslerinde ilkokul 6grencilerinin akademik performansi ile hizmet
Oncesi O0gretmenlerin giidiilenmesi arasindaki etkilesim arastirilmigtir. Arastirma bulgularinda hizmet
Oncesi egitimde giidiillenmis O6gretmenler, 6grencilere karsi daha fazla ilgi gostermis, Ogretimde
ellerinden gelenin en iyisini yapmis, dakik davranmis ve okul yonetimiyle samimi iliskiler kurmustur.
Yéney ve Mirici (2025) tarafindan Tiirkiye'deki devlet iiniversitelerinde 6grenim goren 4. sinif ingilizce
Ogretmenligi (EFL) adaylarinin 6gretmenlik yapma giidiilenmesini ortaya koyma amaciyla arastirma
gerceklestirmistir.

Elde edilen bulgular, hizmet Oncesi egitimde Ogretmen adaylarinin onemli oOlgiide
giidiilendiklerini ve giidiilenme diizeyinin cografi bolgelere gore degismedigini gostermistir. Kim ve
Cho (2014) tarafindan ABD'nin Ortabati bolgesindeki bir devlet iiniversitesinde toplam 533 6gretmen
adayinin katildig1 arastirmada 6gretmen adaylarinin giidiilenmesinin ve 6gretim yeterlilik algilarinin,
mesleki 6gretmenligin ilk yilinda gerceklik soku beklentilerini nasil etkiledigi ele alinmistir. Sonug
olarak 6gretmen adaylarimin gergeklik soku beklentisinin 6gretmen yeterliligi ve igsel giidiilenmeyle
negatif, ice yansitilmis ve digsal glidiilenmeyle pozitif iliskili oldugunu gostermistir. Klassen vd. (2011)
tarafindan Kanada ve Umman'dan 200 6gretmen adaymin o6gretmenlik meslegini segme giidiisii
aragtinlmigtir. Calismanin sonuglarina bakildiginda Kanadali 6gretmen adaylarinin  kariyer
giidiilenmesini bireysel odakli ve sosyal fayda degerini yiiksek diizeyde benimsedigini gosterirken,
Ummanli 6gretmen adaylarinin ise yedek bir kariyer olarak gordiiklerini ve sosyokiiltiirel etkiye ytiksek
diizeyde sahip oldugunu gostermektedir. Jiang vd. (2025) tarafindan Cin’de 480 6gretmen adayina
yonelik olarak, 6gretmen adaylarinin 6gretim giidiilenmesinin kapsayici egitim etkinligine aracilik etkisi
arastirilmistir.

Bulgular, hizmet 6ncesi egitim alan 6gretmen adaylarinin 6gretim giidiilenmesinin, kapsayict
egitim etkinligini ve kapsayici egitime yonelik tutumlarimi dogrudan yordadigimi gostermektedir. Ayrica
Ogretim giidiilenmesi ve kapsayici egitim etkinligi, empati ile hizmet 6ncesi 6gretmenlerin kapsayici
egitime yoOnelik tutumlari arasindaki iligkide zincirleme aracilik rolii oynamaktadir. Yetis (2025)
tarafindan 6gretmen adaylarinin 6gretme giidiilenmesi, okul iklimi algilar1 ve 6gretmenlik meslegine
yonelik tutumlari arasindaki iliskiye yonelik arastirma gergeklestirilmistir. Arastirmadan elde edilen
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bulgulara gore, 6gretmen egitiminde olumlu mesleki tutumlari tesvik etmek icin igsel giidiillenmeyi
giiclendirmenin ve destekleyici egitim ortamlar1 olusturmanin énemi vurgulanmaktadir. Ye vd. (2024)
tarafindan Cin'de hizmet Oncesi egitimde Ogretmen adaylarmin 6gretim gilidiilenmesi ve 0gretmen
ahlakina iliskin algilan arastirilmistir. Veriler, 300 6gretmen aday1 tarafindan doldurulan anketlerden ve
25 dgretmen adayiyla yapilan yar1 yapilandirilmis goriismelerden elde edilmistir.

Bulgulardan elde edilen sonuglara gore O6gretmen adaylarinin yiiksek derecede Ogretim
giidiilenmesi gosterdigini ve genel olarak Cin devletinin 6gretmen ahlaki gerekliliklerine katildigini
ortaya koymaktadir. Kula (2022) tarafindan yapilan aragtirmanin amaci, 6gretmen adaylarinda 6z-
yeterlik inanclari, 6gretmenlik meslegine yonelik tutumlar ve 6gretmenlik giidiillenmesi arasindaki
iligkiyi belirlemektir. 364 Ogretmen adaymin katildigr arastirma, iliskisel tarama modelinde
desenlenmistir. Arastirma sonucunda, 6gretmen adaylariin genel akademik basar1 ortalamasi arttikca
ogretmenlik 6z-yeterlik algilari, 6gretmenlik tutumlar ve 6gretmenlik giidiilenmesi de artmaktadir.
Ogretmen adaylarinin 6gretmenlik meslegini goniillii olarak segmesi, dgretmenlik dz-yeterlik algilarini,
ogretmenlik tutumlarm ve &gretmenlik giidiilenmesini pozitif yonde etkilemektedir. Ogretmen
adaylarinin &gretmenlik 6z-yeterlik inanglari, &gretmenlige yonelik tutumlart ve Ogretmenlik
giidiilenme diizeyi arasinda anlamli bir iliski bulunmaktadir. Ogretmenlige yonelik i¢sel giidiilenme ve
ogretmenlik meslegi 6z-yeterlik inancinin 6gretmenlige yonelik tutum iizerinde anlamli bir etkiye sahip
oldugu sonucuna varilmigtir. Tekin (2016) tarafindan Ummanli okuldncesi 0gretmen adaylarinin
Ogretme gilidiilenmesi arastirilmistir. Arastirmaya 62 Ummanli okuldncesi 6gretmen aday1 katilmistir.
Aragtirma sonuglari, katilimcilarin 6gretme icin digsal giidiilenmeden ziyade yiiksek igsel giidiilenmeye
sahip oldugunu gostermistir. Digsal giidiilenmede 'tanimlanmig giidiillenme' en yiiksek olarak
bildirilmistir.

Bu c¢alismada, iilkemizin farkli iiniversitelerindeki egitim fakiiltelerinin ¢esitli boliimlerinde
egitim goren 0gretmen adaylarinin giidiilenmislik diizeyi ¢esitli degiskenler agisindan arastirilmigtir.
Ogretmen adaylarinin giidillenmesiyle ilgili yapilan galismalarin daha ¢ok boliim ya da anabilim dalt
Ozelinde gergeklestirildigi goriilmektedir. Bu acidan c¢alisma Tiirkiye’nin 7 farkli bolgesindeki
iiniversitelerin egitim fakiiltelerinde hizmet Oncesi egitim alan 6gretmen adaylarmin giidiilenmislik
diizeyini ortaya koymasi agisindan oOnemlidir. Ayni zamanda arastirma iilkemizin farkli yedi
bolgesindeki secilmis iiniversitelerde hizmet 6ncesi egitim alan 6gretmen adaylarinin giidiilenmisligi ve
cesitli degiskenler agisindan farkliligiyla ilgili kayda deger bulgular ortaya koymaktadir.

Calismanin amaci

Bu ¢alismada Tiirkiye’deki devlet liniversitelerinde hizmet dncesi egitim goren 6gretmen adaylarinin
goriiglerine gore giidiilenmislik diizeyi arastirilmistir. Bu ¢ercevede ele alinan alt problemler sunlardir:

i.  Turkiye’deki devlet iiniversitelerinde hizmet dncesi egitim géren 6gretmen adaylarinin
giidiilenmislik diizeyi nedir?

ii.  Tirkiye’deki devlet {iniversitelerinde hizmet Oncesi egitim goren Ogretmen adaylarinin
giidiilenmislik diizeyi cinsiyet, {iniversite, boliim, anabilim dali ve sinifa gére anlamli bir
farklilik gostermekte midir?

Yontem

Bu aragtirmanin yiiriitiilmesinde, genel tarama modeli kullanilmistir. Tarama modeli, gegmiste
ya da halen var olan bir durumu var oldugu sekliyle betimlemeyi amaglayan arastirma yaklasimidir.
Genel tarama modelinde, ¢ok sayida elemandan olusan bir evrende, evren hakkinda genel bir yargiya
varmak i¢in, evrenin tiimii ya da ondan alinacak bir grup, drnek ya da orneklem {izerinde tarama
yapilmaktadir (Karasar, 2019).

Evren ve Orneklem

Aragtirmanin ¢alisma evrenini Tirkiye’deki devlet iiniversitelerinin egitim fakiiltelerinde
hizmet Oncesi egitim alan 6gretmen adaylart olusturmaktadir. Calisma evrenin tamamina ulagmak
miimkiin olmadigindan Tiirkiye’deki devlet liniversitelerinin egitim fakiiltelerinde hizmet 6ncesi egitim
alan Ogretmen adaylarindan oranli kiime ornekleme yontemiyle &rneklem alinmistir.  Orneklem
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alinirken Tiirkiye’deki yedi cografi bolge esas alinmistir. Yedi cografi bolgeden sekiz devlet
universitesindeki egitim fakiiltesi 6rnekleme alinmistir. Devlet {iniversitesindeki egitim fakiiltesinde
O0grenim goren OZretmen adaylari anabilim dalindaki 6grenci sayisina gore oranli kiime Ornekleme
yontemiyle ornekleme alinmistir. Tiirkiye’deki cografi bolgelerinde egitim fakiiltesi bulunan devlet
tiniversitelerinden 6rnekleme Ege Bolgesi’nden Pamukkale Universitesi ve Aydin Adnan Menderes
Universitesi, Marmara Bélgesi’nden Kocaeli Universitesi, I¢ Anadolu Bélgesi’nden Karamanoglu
Mehmetbey Universitesi, Karadeniz Bolgesi’nden Sinop Universitesi, Dogu Anadolu Bélgesi’nden Agr1
Ibrahim Cegen Universitesi, Giiney Dogu Anadolu Bélgesi’nden Dicle Universitesi, Akdeniz
Bolgesi’nden Burdur Mehmet Akif Ersoy Universitesi olmak iizere sekiz devlet iiniversitesindeki egitim
fakiiltesinden 756 dgretmen aday1 alinmistir. Ornekleme alinan &gretmen adaylarma iliskin bilgiler
Tablo 1°de gosterilmistir.

Tablo 1. Ornekleme alinan &gretmen adaylarina iliskin bilgiler

Degisken Frekans  Yiizde
Cinsiyet Erkek 218 28.8
Kadin 538 71.2
Universite Aydin Adnan Menderes Universitesi 65 8.6
Pamukkale Universitesi 133 17.6
Kocaeli Universitesi 107 14.2
Karamanoglu Mehmetbey Universitesi 132 17.5
Sinop Universitesi 41 54
Agr1 Ibrahim Cegen Universitesi 33 4.4
Dicle Universitesi 171 22.6
Burdur Mehmet Akif Ersoy Universitesi 74 9.8
Bolim Egitim Bilimleri Bolimii 36 4.8
Temel Egitim Bolimii 401 53.0
Matematik ve Fen Bilimleri Boliimii 88 11.6
Giizel Sanatlar Egitimi Bolimi 29 3.8
Tiirk¢e ve Sosyal Bilimler Egitimi Bolimil 139 18.4
Ozel Egitim Boliimii 45 6.0
Yabanci Diller Egitimi Boliimii 18 24
Anabilim Dali Sinif Egitimi Anabilim Dal1 256 339
Okuldncesi Egitimi Anabilim Dal1 146 19.3
PDR Anabilim Dali 36 4.8
Fen Bilgisi Egitimi Anabilim Dali 76 10.1
Matematik Egitimi Anabilim Dali 12 1.6
Resim-Is Egitimi Anabilim Dali 20 2.6
Tiirk¢e Egitimi Anabilim Dali 73 9.7
Sosyal Bilgiler Egitimi Anabilim Dali 66 8.7
Ozel Egitim Anabilim Dali 44 5.8
Miizik Egitimi Anabilim Dal1 9 1.2
Alman Dili Egitimi Anabilim Dali 18 24
Siif 1. Siif 186 24.6
2. Sif 181 23.9
3. Siif 233 30.8
4. Sif 125 16.5
Asgari 6grenim siiresini agmig 31 4.1
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Veri toplama araci ve giivenirlik

b

Veriler Tulunay Ates ve Ihtiyaroglu (2019) tarafindan gelistirilen “Yetiskin Giidiilenme Olcegi’
uygulanarak elde edilmistir. Ogretmen aday1 6grenciler 18 yasindan biiyiik oldugu i¢in yasal olarak yetiskin kabul
edildiginden bu 6lgek veri toplama araci olarak tercih edilmistir. Olgegin gelistiren arastrmacilar tarafindan
6lcegin yap1 gecerliligi kapsaminda AFA ve DFA uygulanmistir. Bazi maddelerin 6l¢ekten ¢ikarildiktan
sonra tekrarlanan AFA de toplam varyansin % 47.95’ini agiklayan iki boyutlu bir yapi elde edilmistir.
Olgekte 4-7-8-9-10-12-13-14-15-17-19-20-21 numarali maddeler “igsel giidiilenme”, 1-2-3-5-6-11-16-
18 numaralt maddeler “digsal giidiilenme” alt boyutlarini olusturmaktadir. Dogrulayici faktoér analizi
caligmalar1 sonucuna gore, onerilen modele iligkin uyum indekslerinden GFI (0.85), CFI (0.96), NFI
(0.91), RMSEA (0.06),AGFI (0.82), SRMR (0.06) olarak hesaplanmistir. Olgek maddelerindeki cevap
secenekleri Likert tiirlinde 1 = kesinlikle katilmiyorum, 2 = katilmryorum, 3 = orta derecede katiliyorum,
4 = katiliyorum, 5 = kesinlikle katiliyorum seklindedir.

Aragtirmada “Yetiskin Giidiilenme Olgegi” nin giivenilirlik degerlerinin belirlenmesi igin
Cronbach a i¢ tutarlilik katsayis1 hesaplanmustir. Olgegin orjinalinde icsel giidiilenme igin i¢ tutarlilik
katsayis1 .92, dissal giidiilenme i¢in .82, 6l¢egin geneli i¢in i¢ tutarlilik katsayisi .94’dir. Bu arastirmada
icsel giidiilenme icin i¢ tutarlilik katsayisi .91, digsal giidiilenme i¢in .78, dlgegin geneli icin i¢ tutarlilik
katsayis1 .92°dir. Arastirmada elde edilen Cronbach a i¢ tutarlilik katsayisinin .70’den yukar1 olmasi
kabul edilen deger olarak yorumlanmistir.

Verilerin toplanmasi, ¢éziimlenmesi ve yorumlanmasi

Veriler, yedi cografi bolgeden 6rnekleme secilen devlet tiniversitelerinin egitim fakiiltelerinde
gbrev yapan Ogretim elemanlarmin yardimiyla toplanmstir. “Yetiskin Giidiilenme Olgegi” ile elde
edilen verilerin kodlanmasinda ve ¢6ziimlenmesinde “SPSS For Windows (Statistical Packages for
Social Sciences)” paket programi kullamlmistir. Olcegin geneli ve alt boyutlarmna iliskin verilerin
normal dagilim gdsterip gostermedigini tespit igin tek Orneklemli Kolmogorov Simirnov testi
yapilmustir. Elde edilen sonuglara gore dlgegin geneli [K-S;) = 0.100 p > 0,000] ve igsel giidiilenme [K-
S = 0.097 p > 0,000], digsal giidiilenme [K-S;;) = 0.070 p > 0,000] alt boyutlarina iligkin verilerin
normal dagilim gostermedigi belirlenmistir. Verilerin ¢éziimlemesinde “betimsel istatistik™ teknikleri
(frekans, yiizde, aritmetik ortalama), Slgegin geneli ve alt boyutlarna iligkin verilerin dagilim1 normal
dagilim gostermediginden “non-parametrik istatistik” tekniklerinden Mann Whitney U testi ve Kruskal
Wallis analizi kullanilmistir.

“Yetiskin Giidiilenme Olcegi’ndeki siireksiz olan cevap secenekleri, istatistiksel islemlerle elde
edilen sonuclarin yorumlanabilmesi i¢in gelistirilen bir dlgekle “siirekli” hale getirilmistir. Olcekteki 4
aralik sayis1 5 secenege boliinmiistiir (4: 5 = 0.80). Verilerin ¢oziimlemesiyle elde edilen sonuglar, 0.80
sayis1 secenekleri temsil eden en alt sayidan itibaren ilave edilerek: 1.00 — 1.80 aras1 “¢ok diisiik”, 1.81
—2.60 aras1 “diisiik”, 2.61 — 3.40 aras1 “orta”, 3.41 — 4.20 aras1 “yiiksek”, 4.21 — 5.00 arasi1 “¢ok yiiksek”
seklinde yorumlanmustir.

Bulgular

Birinci Alt Probleme Iliskin Bulgular ve Yorum

Arastirmanin birinci alt probleminde “Tiirkiye’deki devlet {iniversitelerinde hizmet Oncesi
egitim goren Ogretmen adaylarmin gilidiilenmislik diizeyi nedir?” sorusuna cevap aranmistir.
Tiirkiye’deki devlet iiniversitelerinde hizmet Oncesi egitim goéren &gretmen adaylarmin “Yetiskin
Giidiilenme Olgegi”nin geneli ve icsel giidiilenme, digsal giidiilenme alt boyutlarma iliskin goriisleri
Tablo 2’de verilmistir.
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Tablo 2. Tiirkiye’deki devlet {iniversitelerinde hizmet dncesi egitim goren dgretmen adaylarinin gidiilenmislik
diizeyine iligskin goriisleri

Giidiilenme ve alt boyutlari X Anlami1
Giidiilenme 4.05 Yiiksek
Igsel giidiilenme 4.18 Yiiksek
Dissal giidiilenme 3.84 Yiiksek

Tiirkiye’deki devlet tiniversitelerinde hizmet dncesi egitim goren dgretmen adaylan giidiilenme
ve i¢sel giidiilenme, digsal giidiilenme alt boyutlarini “yiiksek” diizeyde oldugu goriisiindedir. Ogretmen
adaylar1 her iki giidillenme boyutunda ve genel olarak giidiilenme boyutunda yiiksek diizeyde
olduklarimi belirtmislerdir. Buna gore 6gretmen adaylarinin iilke genelindeki tiniversitelerde giidiilenme
diizeyinin yiiksek oldugunu sdyleyebiliriz. Ciinkii 6grenmede ve Ogretmede yiliksek giidiilenme
onemlidir.

Ikinci Alt Probleme Iligkin Bulgular ve Yorum

Arastirmanin ikinci alt probleminde “Tiirkiye’deki devlet liniversitelerinde hizmet 6ncesi egitim
goren Ogretmen adaylarinin giidiilenmislik diizeyi cinsiyet, tiniversite, boliim, anabilim dali ve smifa
gore anlamli bir farklilik gostermekte midir?” sorusuna cevap aranmigtir.

Cinsiyet Degiskenine Iliskin Bulgular

Tiirkiye’deki devlet {iniversitelerinde hizmet Oncesi egitim goéren Ogretmen adaylarinin
giidiilenmislik diizeyine iliskin goriislerinin cinsiyet degiskenine gore farklilik gdsterip gostermedigini
bulmak i¢in Mann Whitney U testi yapilmistir. Sonuglar Tablo 3’te gosterilmistir.

Tablo 3. Tiirkiye’deki devlet {iniversitelerinde hizmet dncesi egitim goren dgretmen adaylarinin gidiilenmislik
diizeyine iligkin goriislerinin cinsiyete gore farkliligi (Mann Whitney U Testi)

Gruplar n Sira ortalamasi Sira toplam1 U p
Erkek 218 362.26 78972.00 55101.000 .19
Kadin 538 385.08 207174.00

* p>0,05

Tablo 3’ de goriildiigii gibi Tiirkiye’deki devlet tiniversitelerinde hizmet 6ncesi egitim goéren
Ogretmen adaylarinin giidiilenmislik diizeyine iligkin goriislerinin cinsiyete gore anlamli bir bigimde
farklilasmadig1 goriilmektedir [U=55101,000, p= 0,19]. Buradan anlasilan cinsiyetin giidiilenme
tizerinde 6nemli bir faktor olmadigi sdylenebilir.

Universite Degiskenine Iliskin Bulgular

Tirkiye’deki devlet {iiniversitelerinde hizmet Oncesi egitim goéren oOgretmen adaylarinin
giidillenmislik diizeyine iliskin goriislerinin  tiniversite degiskenine gore farklilik gosterip
gostermedigini bulmak i¢in Kruskal Wallis testi yapilmigtir. Sonuglar Tablo 4’te gosterilmistir.

Tablo 4. Tirkiye’deki devlet {iniversitelerinde hizmet Oncesi egitim gdren Ogretmen adaylarinin
giidiilenmislik diizeyine iligkin gorislerinin tiniversiteye gore farkliligi (Kruskal Wallis Analizi)

Sirano  Universite n Sira sd Chi- P Fark
ortalamasi Square
1 Aydin Adnan Menderes Universitesi 65 418,98 7 15,047 0,03 1>2,1>7
2 Pamukkale Universitesi 133 356,00
3 Kocaeli Universitesi 107 401,62 3>7
4 Karamanoglu Mehmetbey Universitesi 132 391,77 4>7
5 Sinop Universitesi 41 396,21
6 Agr1 Ibrahim Cegen Universitesi 33 409,33
7 Dicle Universitesi 171 332,99 7>8
8 Burdur Mehmet Akif Ersoy 74 407,90
Universitesi
* p<0,05
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Tablo 4> de goriildiigii gibi p degeri 0,05’ten kiigiik oldugu igin ortalamalar arasindaki fark
anlamlidir [Chi-Square=15,047, p=0,03]. Bu farkin hangi tiniversiteler arasinda oldugunun belirlenmesi
amaciyla Mann Whitney U Testi yapilmistir. Testin sonucunda elde edilen sonuglar Tablo 5°te
gosterilmistir.

Tablo 5. Tirkiye’deki devlet tiniversitelerinde hizmet dncesi egitim goren dgretmen adaylarinin giidiilenmislik
diizeyine iligskin goriislerinin tiniversiteye gore farkini gésteren Mann Whitney U testi sonuglari

Sira Gruplar n Sira Sira U p Fark

no

ortalamasi  toplami

1

S Y —_

=N

Aydm Adnan Menderes 65  112.16 7290.50  3499.500 .03 Var

Universitesi )

Pamukkale Universitesi 133 93.31 12410.50

Aydin Adnan Menderes 65 137.75 8953.50  4306.500 .00  Var
Univer“sitesi

Dicle Universitesi 171 111.18 19012.50

Kocaeli Universitesi 107 154,81 16564.50 7510.500 .01 Var
Dicle Universitesi 171 129.92 22216.50

Karamanoglu 132 165.57 21855.50 9494.500 .01 Var
Mehmetbey Universitesi

Dicle Universitesi 171 141.52 24200.50

Dicle Universitesi 171 116.42 19907.00 5201.000 .02 Var
Burdur Mehmet Akif 74 138.22 10228.00

Ersoy Universitesi

Tiirkiye’deki devlet {iniversitelerinde hizmet Oncesi egitim goéren Ogretmen adaylarinin
giidiilenmislik diizeyine iliskin goriigleri arasinda iiniversiteye gore istatistiksel olarak anlamli bir
farklilik bulunmaktadir.

v

Aydin Adnan Menderes Universitesinde hizmet 6ncesi egitim géren 6gretmen adaylari
Pamukkale Universitesi ve Dicle Universitesinde hizmet oncesi egitim goéren Ogretmen
adaylarina gore daha yiiksek diizeyde giidiilenmislik diizeyine sahip oldugu goriisiindedir.

Kocaeli Universitesi, Karamanoglu Mehmetbey ve Burdur Mehmet Akif Ersoy
Universitesinde hizmet 6ncesi egitim goren dgretmen adaylar1 Dicle Universitesinde hizmet
Oncesi egitim goren 6gretmen adaylarina gore daha yiiksek diizeyde giidiilenmislik diizeyine
sahip oldugu goriigiindedir. Elde edilen bulgular neticesinde Aydin Adnan Menderes
Universitesinde giidiillenme diizeyinin yiiksek olmasi iiniversite ortammin ve sunulan
hizmetin 6grenciler i¢in tatmin edici bir boyutta oldugu biciminde yorumlanabilir.
Giidiilenme diizeyinin diisiik oldugu Pamukkale ve Dicle Universitelerinde bunun
sebeplerinin arastirilmasi alana katki saglayabilir. Giidillenme diizeyinin daha diisiik
olmasinin 6gretmen adaylarinin bulundugu ortamdan ve sunulan hizmetten memnun
kalmadig1 bigiminde yorumlanabilir.

Béliim Degiskenine Iliskin Bulgular

Tiirkiye’deki devlet {iniversitelerinde hizmet Oncesi egitim goren Ogretmen adaylarimin
giidiillenmislik diizeyine iliskin goriislerinin bolim degiskenine gore farklilik gdsterip gostermedigini
bulmak i¢in Kruskal Wallis testi yapilmistir. Sonuglar Tablo 6’da gdsterilmistir.
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Tablo 6. Tiirkiye’deki devlet {iniversitelerinde hizmet dncesi egitim goren dgretmen adaylarinin gidiilenmislik

diizeyine iligkin goriislerinin béliime gore farklilig1 (Kruskal Wallis Analizi)

Sira  Bolim n Sira sd  Chi- p Fark
no ortalamasi Square
Egitim Bilimleri Bolimii 36 351.07 5 6.624 .25 Fark
Temel Egitim Bélimii 401 365.69 yok
3 Matematik ve Fen Bilimleri 88  347.85
Boliimi
4 Giizel Sanatlar Egitimi Bolimi 29  409.07
5 Tiirkge ve Sosyal Bilimler Egitimi 139 401.71
Boliimi
6 Ozel Egitim Boliimii 45  335.57
* p<0,05

Tablo 6’da goriildiigii gibi p degeri 0,05’ten biiyiik oldugu icin ortalamalar arasindaki fark
anlamli degildir [Chi-Square=6,624, p=0,25]. Boliimler acisindan farklili§in olmamasmin 6gretmen
adaylarinin mesleki olarak atanma durumlarinin birbirinden ¢ok farkli olmamasinin faktdrlerden biri
oldugu sdylenebilir.

Anabilim Dali Degiskenine Iliskin Bulgular

Tiirkiye’deki devlet {iniversitelerinde hizmet Oncesi egitim goéren Ogretmen adaylariin
giidiilenmislik diizeyine iliskin goriiglerinin anabilim dali degiskenine gore farklilik gosterip
gostermedigini bulmak i¢in Kruskal Wallis testi yapilmigtir. Sonuglar Tablo 7°de gosterilmistir.

Tablo 7. Tirkiye’deki devlet liniversitelerinde hizmet dncesi egitim goren dgretmen adaylarinin giidiilenmislik
diizeyine iligskin goriislerinin anabilim dalina gore farklilig: (Kruskal Wallis Analizi)

Sira  Anabilim dah n Sira Chi- p Fark
no ortalamasi Square
1 Sinif Egitimi Anabilim Dal1 256 353.73 10 20.429 .02 [1>2,.1>8,
1>11
2 Okuldncesi Egitimi Anabilim 146 400.17 2>11
Dali
3 PDR Anabilim Dali 36 35494 3>11
4 Fen Bilgisi Egitimi Anabilim 76 35532 4>11
Dali
5 Matematik Egitimi Anabilim 12 33429 5>11
Dali
6 Resim-Is Egitimi Anabilim 20  437.58
Dali
7 Tiirkge Egitimi Anabilim Dali 73 397.02 7>11
8 Sosyal Bilgiler Egitimi 66  420.35
Anabilim Dali
9 Ozel Egitim Anabilim Dali 44  343.63 9>11
10 Miizik Egitimi Anabilim Dali 9 365.17
11 Alman Dili Egitimi Anabilim 18  527.14
Dali
* p<0,05

Tablo 7°de goriildiigii gibi p degeri 0,05°ten kiigiik oldugu igin ortalamalar arasindaki fark
anlamlidir [Chi-Square=20,429, p=0,02]. Bu farkin hangi anabilim dal1 arasinda oldugunun belirlenmesi
amaciyla Mann Whitney U Testi yapilmistir. Testin sonucunda elde edilen sonuclar Tablo 8’de

gosterilmistir.
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Tablo 8. Tiirkiye’deki devlet iiniversitelerinde hizmet dncesi egitim goren 6gretmen adaylarinin giidiillenmislik
diizeyine iligskin goriislerinin anabilim dalina gore farkini gésteren Mann Whitney U testi sonuglart

Sira  Gruplar n Sira Sira U p Fark

no ortalamasi  toplami

1 Sif Egitimi Anabilim 256 192.49 49276.50 16380.500 .03 Var
Dali

2 Okuléncesi Egitimi 146 217.30 31726.50
Anabilim Dali

1 Smif Egitimi Anabilim 256 156.03 39944.50 7048.500 .03 Var
Dali

8 Sosyal Bilgiler Egitimi 66 182.70 12058.50
Anabilim Dali

1 Smf Egitimi Anabilim 256 133.56 34191.00 1295.000 .00 Var
Dali

11 Alman Dili Egitimi 18 193.56 3484.00
Anabilim Dali

2 Okuloncesi Egitimi 146 79.39 11590.50 859.500 .01 Var
Anabilim Dali

11 Alman Dili Egitimi 18 107.75 1939.50
Anabilim Dali

3 PDR Anabilim Dali 36 22.38 805.50 139.500 .00 Var

11 Alman Dili Egitimi 18 37.75 679.50
Anabilim Dali

4 Fen Bilgisi Egitimi 76 43.10 3275.50  349.500 .00 Var
Anabilim Dali

11 Alman Dili Egitimi 18  66.08 1189.50
Anabilim Dali

5 Matematik Egitimi 12 11.17 134.00 56.000 .02 Var
Anabilim Dali

11 Alman Dili Egitimi 18 18.39 331.00
Anabilim Dali

7 Tiirkge Egitimi 73 42.80 3124.50  423.500 .02 Var
Anabilim Dali

11 Alman Dili Egitimi 18 5897 1061.50
Anabilim Dali

9 Ozel Egitim Anabilim 44  27.13 1193.50  203.500 .00 Var
Dali

11 Alman Dili Egitimi 18 42.19 759.50
Anabilim Dali

Tiirkiye’deki devlet {iiniversitelerinde hizmet Oncesi egitim goéren Ogretmen adaylariin
giidiilenmislik diizeyine iliskin goriigleri arasinda anabilim dalina gore istatistiksel olarak anlamli bir
farklilik bulunmaktadir.

v Okuloncesi egitimi, sosyal bilgiler egitimi ve Alman dili egitimi anabilim dalinda hizmet
Oncesi egitim goren 6gretmen adaylar1 sinif egitimi anabilim dalinda hizmet 6ncesi egitim
goren O6gretmen adaylarina gore daha yiiksek diizeyde giidiilenmislik diizeyine sahip oldugu
goriigiindedir.

v" Alman dili egitimi anabilim dalinda egitim goren 6gretmen adaylar1 okuloncesi egitimi,
PDR, fen bilgisi egitimi, matematik egitimi, Tiirk¢e egitimi ve 6zel egitim anabilim dalinda
hizmet dncesi egitim goren 6gretmen adaylarina gore daha yiiksek diizeyde giidiilenmislik
diizeyine sahip oldugu goriisiindedir.
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Sinif Degiskenine Iliskin Bulgular

Tirkiye’deki devlet {iniversitelerinde hizmet Oncesi egitim goren Ogretmen adaylarinin
giidiillenmislik diizeyine iliskin goriislerinin simif degiskenine gore farklilik gosterip gostermedigini
bulmak i¢in Kruskal Wallis testi yapilmistir. Sonuglar Tablo 9°da gdsterilmistir.

Tablo 9. Tiirkiye’deki devlet {iniversitelerinde hizmet dncesi egitim goren dgretmen adaylarinin giidiilenmislik
diizeyine iligkin goriislerinin sinifa gore farkliligi (Kruskal Wallis Analizi)

Sira  Anabilim dali n Sira sd  Chi- p Fark
ortalamasi Square

no

1 1. Siuf 186 388.31 4 5345 25 Fark
yok

2 2. Siif 181 358.96

3 3. Siuf 233 391.92

4 4. Simif 125 382.83

5 Beklemeli 31 31542

* p<0,05

Tablo 9°da goriildiigii gibi p degeri 0,05’ten biiylik oldugu i¢in ortalamalar arasindaki fark
anlamli degildir [Chi-Square=5,345, p=0,25].

Tartisma ve Oneriler

Bu aragtirmada Tiirkiye’deki devlet iiniversitelerinde hizmet Oncesi egitim géren &gretmen
adaylarinin genel giidiilenme diizeylerinin ve igsel ile dissal giidiilenme alt boyutlarinin yiiksek diizeyde
oldugu belirlenmistir. Bu bulgu, 6gretmen adaylarinin 6gretmenlik meslegine yonelik giiclii bir mesleki
yonelim ve 6grenme istegine sahip olduklarmi gostermektedir. Ozellikle igsel giidiilenmenin yiiksek
diizeyde olmasi, dgretmen adaylarinin mesleki gelisimi bireysel doyum, ilgi ve anlam arayisi ile
iligkilendirdiklerini ortaya koymaktadir. Bu sonug, 6gretmen adaylarmin giidillenmelerinde igsel
faktorlerin belirleyici oldugunu vurgulayan Yetis (2025) ile Tekin’in (2016) bulgulariyla 6rtiigmektedir.
Tekin (2016), 6gretmen adaylarinin 6gretmeye yonelik giidiilenmelerinde icsel giidiilenmenin digsal
giidiilenmeye kiyasla daha baskin oldugunu belirtmis; bu durum 6gretmenlik mesleginin dogas1 geregi
anlam ve deger temelli bir motivasyon yapisina sahip oldugunu diisiinmemize sebep olmaktadir.

Arastirmanin bulgulari, uluslararasi alanyazinla da biiylik ol¢lide paralellik gostermektedir. Ye
vd. (2024) tarafindan Cin’de yiiriitiillen ¢aligmada, hizmet Oncesi egitim alan dgretmen adaylarinin
Ogretim giidiilenmelerinin yiiksek oldugu sonucuna ulasilmistir. Benzer bigimde Thomas Dotta vd.
(2025) tarafindan gerceklestirilen calismada hem igsel hem de digsal giidiilenmenin &gretmen
adaylarinin mesleki yonelimleri {izerinde pozitif bir etkiye sahip oldugunu ortaya koymaktadir. Bu
baglamda, Ogretmen adaylarmin gilidiilenme diizeylerinin farkli kiiltiirel baglamlarda da yiiksek
bulunmasi, 6gretmenlik mesleginin evrensel anlamda giidiilenmeyi saglayacak bir meslek olarak
algilandigim gostermektedir. Buna karsin Ozgenel ve Deniz’in (2020) 6gretmen adaylarinin akademik
giidiilenmelerinin  diisiik diizeyde oldugu yoniindeki bulgulari, bu arastirmanin sonuglariyla
ortismemektedir. Bu farkliligin; 6rneklem grubunun 6zellikleri, dlgiilen giidiilenme tiirii (akademik
giidiilenme—mesleki giidiilenme ayrimi), veri toplama araglar1 ve arastirmalarin gergeklestirildigi
doénemle iliskili olabilecegi diisiiniilebilir. Ozellikle 6gretmen istihdamina iliskin politikalar ve
ogretmenlik mesleginin toplumsal statiisiinde zaman i¢inde yasanan degisimlerin 6gretmen adaylarinin
giidiilenme algilarini etkileyebilecegi sdylenebilir.

Arastirmada o6gretmen adaylarinin giidiilenmislik diizeylerinin cinsiyet degiskenine gore
anlamli bir farklilik gostermemesi, giidiilenmenin toplumsal cinsiyet temelli bir degiskenden ziyade
bireysel ve ¢evresel faktorlerle sekillendigini diislindiirmektedir. Bu sonug, Aslan’in (2011) bulgulariyla
ortiigmektedir. Ancak Sevmis (2022), Aydogan ve Bas (2016) ile Erdem ve Gozel (2014) tarafindan
yapilan ¢aligmalarda cinsiyete gore anlamli farkliliklarin bulunmasi, alanyazinda bu degiskene iliskin
bulgularm tutarhi olmadigin1 ortaya koymaktadir. Bu geligkinin, arastirmalarn yiiriitiildigii kiiltiirel
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baglam, oOrneklem dagilimi ve toplumsal cinsiyet rollerine iliskin algilardaki farkliliklardan
kaynaklanabilecegi soylenebilir.

Universite degiskenine gére elde edilen bulgular, dgretmen adaylarmin giidiilenme diizeylerinin
kurumsal baglama duyarli oldugunu géstermektedir. Aydin Adnan Menderes Universitesi’nde grenim
gdren dgretmen adaylarinin Pamukkale ve Dicle Universitelerindeki dgretmen adaylarina kiyasla daha
yiiksek giidiilenmislik diizeyine sahip olmalari; ayrica Kocaeli Universitesi, Karamanoglu Mehmetbey
Universitesi ve Burdur Mehmet Akif Ersoy Universitesi'ndeki 6gretmen adaylarnin Dicle
Universitesi’ndeki 6gretmen adaylarma gore daha yiiksek giidiilenmislik diizeyine sahip olmalar1 dikkat
cekicidir. Bu bulgu, Gémleksiz vd. (2024) tarafindan Siirt ve Dicle Universitelerindeki 6gretmen
adaylarmin giidiilenme diizeylerinin gorece diisilk oldugunun belirlenmesiyle Ortiismektedir.
Universiteler arasi farkliliklarin; akademik iklim, 6grenci destek hizmetleri, 6gretim elemani—6grenci
etkilesimi ve kurumsal aidiyet duygusu gibi faktorlerle iliskili olabilecegi diisiiniilmektedir.

Arastirmada Ogretmen adaylarinin boliimlere gore genel giidiilenmislik diizeyleri arasinda
anlamli bir farklilik bulunmamakla birlikte, anabilim dallar1 agisindan belirgin farklilagmalarin oldugu
goriilmiistiir. Okul Oncesi egitimi, sosyal bilgiler egitimi ve Alman dili egitimi anabilim dallarinda
Ogrenim goren dgretmen adaylariin, sinif egitimi anabilim dalinda 6grenim goren 6gretmen adaylarina
kiyasla daha yiiksek giidiilenmislik diizeyine sahip olmalari, bu alanlarin mesleki beklenti, bireysel ilgi
ve kariyer olanaklar1 agisindan daha cazip algilanmasiyla agiklanabilir. Ozellikle Alman dili egitimi
anabilim dalindaki 6gretmen adaylarinin bir¢ok anabilim dalina gore daha yiiksek giidiilenmisglik
diizeyine sahip olmalari, yabanct dil 6gretmenliginin uluslararasi gegerlilik ve alternatif istihdam
olanaklar1 sunmasiyla iligkilendirilebilir. Buna karsin Demir ve Ari’nin (2013) sinif 6gretmenligi
ogrencileri lehine anlamli farklilik bulmasi, anabilim dali degiskenine iliskin sonuglarin baglamsal ve
donemsel faktorlerden etkilendigini gostermektedir. Arastirmada 6gretmen adaylarinin giidillenmislik
diizeylerinin sinif diizeyi degiskenine gore anlaml bir farklilik géstermemesi, giidiilenmenin dgretmen
adaylarinin egitim siirecinin belirli bir asamasina bagli olarak degismedigini; daha cok bireysel
ozellikler, mesleki algilar ve ¢cevresel destek mekanizmalartyla iliskili oldugunu diisiindiirmektedir. Bu
bulgu, giidiilenmenin dinamik ancak siireklilik gosteren bir yap1 oldugunu vurgulayan g¢aligmalari
destekler niteliktedir.

Genel olarak degerlendirildiginde, bu arastirma 6gretmen adaylarinin giidiilenme diizeylerinin
hem ulusal hem de uluslararas: alanyazindaki birgok ¢alismayla biiyiik 6l¢iide ortiistiigiinii, ancak bazi
degiskenler acisindan farkli sonuglarin da ortaya c¢iktigmi gdstermektedir. Bu durum, 6gretmen
adaylarinin giidiilenmesini etkileyen faktorlerin ¢ok boyutlu ve baglamsal oldugunu ortaya koymaktadir.
Gelecek arastirmalarda, 6gretmen adaylarmin giidiilenmislik diizeylerini etkileyen bireysel (6z yeterlik,
mesleki kimlik) ve kurumsal (akademik iklim, &gretim elemani destegi) degiskenlerin birlikte ele
alinmasinin  alanyazina 6nemli katkilar saglayacag diisiiniilmektedir. Ogretmen adaylarinin
giidiilenmislik diizeyinin yliksek olmasmin nedenlerine iligkin bir aragtirma yapilmasi Onerilebilir.
Ogretmen adaylarmin giidiilenmesinin farkli boyutlarmi ele alan yeni arastirmalar yapilmasi da
oOnerilebilir.
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Introduction

Today, developments in science and technology in particular necessitate change and
transformation in education (Sari, 2013). Education is a cornerstone that enables the development of
society, plays an important role in its progress and transmits the cultural values of society to future
generations. Furthermore, education is at the core of countries' development indicators (Giingdér &
Goksii, 2013). In today's information age, the fundamental purpose of education is to impart the ability
to access information rather than to directly transfer knowledge. For students to acquire this ability, they
must be actively involved in the learning process (Sar1, 2013). Within this scope, the education system
aims to cultivate individuals who are productive, possess important skills applicable in daily life, and
can contribute to society and culture (MEB [MoNE-Ministry of National Education], 2024). Many
education systems discuss the use of student-centered cognitive teaching models in children's learning
processes. In classrooms where one such model, constructivist learning, is applied, activities are carried
out that promote cooperation, implement student-centered practices and provide opportunities for
students to actively construct knowledge (Chou, 2017). In this regard, certain methods can be used to
attract the interest of the new generation (Khan & Pearce, 2015). These methods include gamification
(Groh, 2012; Sezgin et al., 2018), educational drama (Oguz-Namdar & Kaya, 2019; Polat, 2014) and
intelligence games (Bottino et al., 2013; Ergilin & Gozler, 2020).

Huizinga states that play has been observed throughout all periods of human history (Huizinga,
2013). Games, which are among the indispensable elements of childhood, are quite important for
children's development (Toran et al., 2016). Piaget noted that play is an important feature of early
childhood and that there is a strong relationship between play development and cognitive development
(Giil, 2006). The process of learning through play is more than just fun. Since students actively
participate in such activities, their interest in the learning process increases. In this context, such learning
processes provide students with the opportunity to learn while having fun (Mubaslat, 2012). Game-
based teaching activities can be used to make learning processes enjoyable and effective and to support
them (Charlier & Fraire, 2012; Khan & Pearce, 2015). Educational games are a useful teaching method
that contributes to students' learning processes by making learning fun and motivating students. These
types of games can contribute to the development of students' skills such as logical thinking, strategy
development and problem solving (Norte & Lobo, 2008). The main reasons for using educational games
in education are that they make learning fun and provide an effective learning process by giving students
the opportunity to experience the learning process through doing and experiencing. Game-based
activities contribute to students enjoying the learning process and creating an engaging learning
experience. In addition, games offer opportunities for collaborative active learning (Kirriemuir &
McFarlane, 2007). The learning outcomes and skills acquired through the game-based teaching method
are of a higher level. Furthermore, learning achieved through such teaching activities is more lasting
and meaningful (Karabag & Aydogan, 2015). Games contribute to the development of students' skills
such as reasoning, negotiation, cooperation and communication. In addition, games played in groups
can teach skills such as patience, love, respect, taking turns, empathy and the feeling of winning and
losing. In addition to all these skills, students easily recognize their strengths and weaknesses in a game
environment. Unlike learning methods where information is directly conveyed by the teacher, it is
necessary to use methods and techniques that enable meaningful learning through active participation
in the learning process (Chou, 2017). Based on all this, games can play an important role in increasing
students' motivation to learn, enabling them to learn while having fun and acquiring many higher-level
skills (collaboration, communication, problem solving, creativity, analysis, etc.) (Alkas-Ulusoy et al.,
2017; Kogyigit et al., 2007; Ozdogan, 2020; Tiirkoglu, 2021). Recent educational research shows that
incorporating games into teaching programs (Freitas & Oliver, 2006) can provide many benefits to the
learning process (Khan & Pearce, 2015). Game-based activities incorporated into the curriculum have
significant potential to make learning easier, more enjoyable, engaging and effective. This is because
such learning activities offer students opportunities for active learning (Charlier & Fraire, 2012).
Research on the use of games in education is relatively new but growing rapidly. However, the use of
games in schools is not at the desired level (Kirriemuir & McFarlane, 2007). In this regard, since children
enjoy game activities, including these activities in the curriculum will make the learning process
enjoyable (Chou, 2017). In order to equip students with these skills, environments should be designed
that ensure students' active participation in the learning process.
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A review of the studies in the field (Akkaya et al., 2022; Bottino, Ott, & Tavella, 2013;
Devecioglu & Karadag, 2014; Ergiin & Gozler, 2020; Kurbal, 2015; Kuzu & Durna, 2020; Reiter et al.,
2014; Romero et al., 2015; Sigirtmag, 2016; Seb & Bulut-Serin, 2017; Terzi & Erdogan, 2021; Yiiksel
et al., 2017) suggests using games, creative drama and intelligence games to make the learning process
enjoyable (Erwin, 2003). Various intelligence games (letter, box, operation, puzzle, word games, etc.)
can be used in the classroom to develop students' various skills (Hays, 2005). Intelligence games play
an important role in students' socialization because they provide an environment where students are in
constant communication with their peers. Furthermore, these types of games contribute to increasing
students' self-confidence, reducing undesirable behaviors and increasing family interaction when played
at home. In addition to all this, such applications also positively affect students' academic performance
(Terzi & Erdogan, 2021). Based on this, it is believed that integrating intelligence game applications,
which are among such teaching processes, into the teaching process will contribute to students' academic
success and personal development.

Intelligence-based teaching applications have been shown to positively impact students'
academic achievement (Orak et al., 2016); the development of their cognitive abilities (Akbas & Baki,
2015; Bottino et al., 2013; Bottoni et al., 2014; Cheng & Chen, 2008; Demirel & Karakus-Yilmaz, 2019;
Ekici et al., 2017; Ergiin & Gozler, 2020; Kula, 2021; Kurupinar et al., 2021; Marangoz & Demirtas,
2014; Marangoz, 2018; Tiirkoglu & Uslu, 2016; Yiikseltiirk et al., 2022); higher-order thinking skills
(Alkan & Mertol, 2017; Bas et al., 2020; Bottino & Ott, 2006; Earp et al., 2014; Kula, 2019; Kurbal,
2015; Reiter et al., 2014; Romero et al., 2015; Sigirtmag, 2016; Seb & Bulut-Serin, 2017; Yiiksel et al.,
2017) and students' active participation (Devecioglu & Karadag, 2014; Demirel & Karakus-Yilmaz,
2019; Kurupmar et al., 2021; Kuzu & Durna, 2020), thereby making learning processes meaningful and
easier. Similarly, in another study, primary school teachers stated that such intelligence game-based
teaching practices should be used in different subjects at the primary school level and that an
independent course called intelligence games should be included in the primary school curriculum (Terzi
& Erdogan, 2021). Intelligence games, which are among the types of games, support children's
developmental areas and enable them to acquire many skills. It is important to obtain student opinions
in determining whether such applications are useful in the education and training process. Identifying
students' perceptions of intelligence game applications can contribute to the process of spreading these
types of teaching applications by drawing attention to their importance. Based on all this, the aim is to
determine the perceptions and general attitudes of primary school students regarding intelligence game-
based teaching applications. The fact that the results obtained in the current study are among the strong
indicators that such teaching practices can be used in education and teaching processes makes this study
important. The use of the Q-method, which is not frequently used in educational sciences, in determining
student perceptions of intelligence game-based teaching practices demonstrates the originality of the
study.

The present study aims to examine in depth the perceptions of fourth-grade primary school
students regarding intelligence game-based teaching applications. Accordingly, this study aims to
determine how intelligence game-based teaching applications are perceived by students and whether
students have a common view regarding intelligence game applications. In this context, the study seeks
answers to the following research questions:

1. What common factors group the opinions of 4th grade primary school students regarding
intelligence game-based teaching practices?

2. How do 4th grade primary school students perceive intelligence game-based teaching
practices?
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Method
Research Design

In this study, the Q-methodology was used to determine students' perceptions of intelligence
game-based teaching applications. This method was used to identify individuals' perspectives, beliefs
and attitudes (Brown, 1996). Stephenson (1935) stated that in this method, the variables in the factor
analysis process are replaced by individuals. In other words, it is defined as the replacement of rows and
columns in factor analysis. The Q-method can be used to examine similarities and differences among
individuals on any subject (Watts & Stenner, 2005) and to determine points of agreement between
different groups (Brown, 1996). In addition, the Q-method is described as a qualitative method in terms
of determining individuals' ideas, perspectives, opinions, perceptions and attitudes; and as a quantitative
method in terms of presenting these elements related to individuals in a measurable form using
numerical data (Karasu & Peker, 2019). Based on this, this methodology reveals in detail whether
individuals' thoughts, beliefs and attitudes converge on a common ground (Demir & Kul, 2011). The
structure revealed with the help of this method resembles the exploratory factor analysis (EFA)
applications used in the scale development process to a certain extent. In the principal component
analysis applied within the scope of exploratory factor analysis, it is attempted to determine which item
is grouped under which factor. In the Q-method, unlike EFA, after the items are applied to individuals,
the analysis is used to attempt to group individuals. Here, the dimensions referred to as factors are groups
with similar thoughts (Y1ildirim, 2017).

Study Group

When selecting the study group for the research, convenience sampling was used to make it
easier to reach participants (Ekiz, 2009). In this context, in order to speed up the data collection process,
the researchers selected a public school that they thought would be easily accessible and that had the
physical facilities necessary for the effective implementation of the applications and thus determined
the study group through convenience sampling. Since the intelligence game-based teaching applications
developed by the researchers were designed to be age-appropriate for fourth-grade primary school
students, students enrolled in the fourth grade of primary school were included in the study group. Prior
to the application, parental consent was obtained to ensure that students voluntarily participated in the
application and the Q-method application. In this context, 22 students (12 girls and 10 boys) studying
in a selected class in the fourth grade of a public primary school in the Ardesen district of Rize province
during the 2022-2023 academic year participated in the study.

Application Process

Researchers conducted intelligence game-based teaching applications and determined students'
thoughts on such applications and whether these thoughts converged under a common factor. Students
may need to have experience with the process to determine their perceptions and thoughts on a subject.
The current study is important in terms of determining the perceptions of fourth-grade primary school
students regarding intelligence game applications after their experience with the application and whether
their perceptions and thoughts converge on a common denominator. In line with the research, the
researchers conducted a 10-week application involving intelligence game-based teaching applications
with the selected study group. The application plan is given in Table 1.
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Table 1. Intelligence game-based teaching applications

A A
§ Day Course Content g Day Course Content
Lesson 1: Icebreaker and Introduction Lesson 1: Story Cubes
— Dayl Game . o Dayl
” Lesson 2: Icebreaker and Introduction v Lesson 2: What Is?
8 Game 3
esson 3: Counting Together Game esson 3: Magic Cubes-
= L 3: Counting Together G = L 3: Magic Cubes-1
Day 2 Lesson 4: Icebreaker and Introduction Day 2 Lesson 4: Magic Cubes-2
Game
~ Lesson 1: Sudoku ~ Lesson 1: As Easy as ABC
5 Day 1 Lesson 2: Katamino =~ Day 1 Lesson 2: Trappex
) . o . ..
= Lesson 3: Tangram Lesson 3: ABC Binding
Day 2 Lesson 4: Pattern Game = Day2 Lesson 4: Pylos
e Lesson 1: Save the Princess with
©  Dayl Lesson 1: Multiplication Game ,O;: Day 1 Words
8 Lesson 2: Nim and Taxtix 3 Lesson 2: Palindrome
= Dav 2 Lesson 3: Abalone = Dav 2 Lesson 3: Tent
Y Lesson 4: Target 5 Y Lesson 4: Single Letter
<  Davl Lesson 1: Nine Men's Morris > Davl Lesson 1: Dividing into Squares
=~ y Lesson 2: Alquerque =~ Y Lesson 2: Anagram
~ Lesson 3: Petteia 2 Lesson 3: Magic Pyramid
= Day2 Lesson 4: Hidden Path = Day2 Lesson 4: Apartments
Dav 1 Lesson 1: Path Dav 1 Lesson 1: Skill-Based Questions
“ Y Lesson 2: Mangala = Y Lesson 2: Intelligence Questions
§ Lesson 3: Resfebe < Lesson 3: Non-Routine Open-
= Day2 g Day 2 Ended Problems
Lesson 4 Corridor Lesson 4: Non-Routine Open-
) Ended Problems

Within the scope of the current study, researchers implemented the plan described above, which
included intelligence games. In this implementation plan, researchers included games that tested
processing, verbal, strategy and memory skills. The implementation process, which lasted for ten weeks,
consisting of two days per week for four class hours, was conducted with fourth-grade primary school
students.

Data Collection and Analysis

Q-method perception scale developed by researchers was used to determine students'
perceptions and experiences regarding intelligence game-based teaching applications during the data
collection process. The steps outlined by Watts and Stenner (2005) and Demir and Kul (2011) were
followed in the development and application of this scale:

Formulation of Q Statements

First, the research question must be determined and Q statements must be formulated within the
framework of the research questions to create a Q set. Care should be taken to ensure that the Q set
broadly represents different attitudes, opinions and beliefs related to the topic being researched.
Statements should be formulated using positive, concise and understandable language. Statements with
negative judgments should be explained using positive language and care should be taken to avoid
leading and judgmental statements. In addition, the statements created should be submitted to expert
opinion and the final version of the statements should be created by making the necessary corrections
in line with the opinions received (Watts & Stenner, 2005; Demir & Kul, 2011). In the present study,
the necessary procedures were carried out by taking these steps into consideration. Taking all these
issues into account, the researchers reviewed the relevant literature before developing the perception
scale (Brown, 1996; Coogan & Herrington, 2011; Cirak-Kurt & Yildirim, 2018; Demir & Kul, 2011;
Van Exel & De Graaf, 2005) and appropriate questions were formulated for the purpose of the study.
The questions formulated to determine students' subjective opinions regarding intelligence game-based
teaching applications were submitted to expert review. Following the expert review, the necessary
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corrections were made to the questions and a pilot study was conducted. This study determined whether
the questions were clearly understood by the students and the necessary adjustments were made based
on the feedback received from the students. Furthermore, the final version of the questions was revised
based on expert opinions and the sentences appropriate for the research objective were included in the
Q-method perception scale. Based on all this feedback, a perception scale was created with clear,
understandable questions containing positive/negative judgments.

As a result of all the arrangements made, a data collection form consisting of six main headings and 12
sentences was obtained to determine whether students shared a common opinion regarding the teaching
practices of intelligence games. In the current study, a non-structured design was used, with the Q
statements created by the researchers. Accordingly, the judgment statements created by the researchers
were numbered and are presented in Table 2.

Table 2. Items included in the research form

A =) =

Items s S g % s
N - e = = > é
£ g 8 5 g e
= bS] 5 o) & 8
§ £ T & & E£5
) 53] O =W O ©n A

(1) The use of brain games contributes to increased performance

in lessons. v

(5) The inclusion of intelligence games in applications does not

contribute to my success in lessons.

(3) I would be delighted to participate in a class that incorporates

intelligence games. v

(6) Intelligence game applications are tedious.

(10) Playing intelligence games with my friends is enjoyable. (8) v

I prefer to play intelligence games by myself.

(2) The intelligence game applications have improved my ability

to solve mathematical problems. v

(12) Intelligence games do not help me solve mathematical

problems.

(7) The games (tools) used in intelligence games applications are

noteworthy.

(11) The games (tools) used in intelligence games applications v

have not caught my interest.

(9) Intelligence games require developing different solutions. v

(4) There is only one solution in intelligence games.

As shown in Table 2, in order to identify the common thoughts students have about these
applications and the prominent elements in such applications, six main headings and 12 items, each
containing one negative and one positive statement under each main heading, were created and randomly
numbered. Participants placed the statements in the Q-sort to rate their opinions on the statements
created by the researchers. In this scale, participants placed the Q statements on a scale ranging from “I
disagree” to “I partially disagree” to “I am undecided” to “I partially agree” to “I agree” in order to
determine their opinions regarding intelligence game-based teaching applications. This Q scale, created
in accordance with the required normal distribution structure, is shown in Table 3.
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Table 3. Q-sequence used in the study
I disagree I partially disagree |l am undecided I partially agree I agree

After the Q statements and Q sequence were created, a pre-test of the scale was conducted with
16 students and the final version of the scale was developed based on the feedback received from the
students. During the pre-test phase, a detailed investigation was conducted by asking students whether
there were any expressions they did not understand in the prepared Q statements, whether there were
any situations they wanted to express but were not expressed in the statements and whether there were
any expressions that made them uncomfortable. After this stage, based on the students' answers, it was
determined that the concept of “material” in one of the Q statements was not understood by the students.
It was decided that it would be appropriate to use the expression “tools and equipment” instead of this
concept. Furthermore, in line with the opinions of field experts, the rating scale on the Q series was
adjusted to a 5-point Likert scale appropriate for the level of primary school students.

Implementation of the Q-Method

The Q-method perception scale created by the researchers was applied to the entire study group
and all participants were included in the process (Demir and Kul, 2011). During the application process,
the Q statements created by the researchers were cut into small pieces of paper. The students in the study
group who voluntarily participated in the process placed these statements on the Q strip, starting with
the statements they agreed with most and ending with the statements they agreed with least, gradually
reducing the number of statements according to their level of participation.

Data Analysis Process

The analysis of data obtained from the coding process involves reporting the sentences identified
as having consensus or conflict in the analysis results (Watts & Stenner, 2005; Demir & Kul, 2011). The
Q-method is, in a sense, similar to the scale development process. In the scale development process, the
items on the scale are grouped under certain dimensions using factor analysis. In the Q-method, the
sentences created are placed in a Q-sort and factor analysis is performed based on the data obtained here.
The difference between the Q-methodology and scale development is that the dimensions referred to as
factors here are students who share the same thoughts (Yildirim, 2017). In this direction, the statements
containing the Q items obtained from the participants were prepared for analysis. The data were recorded
in PQ Method 2.35 program. "PQMethod 2.35 is free software. It can be used on Windows, Linux and
macOS operating systems. These programs only include Principal Component Factor Analysis or
Centroid Factor Analysis techniques. In addition, these programs include Varimax rotation or manual
rotation techniques as factor rotation techniques." Different operations such as determining and rotating
factors can be performed using this program. Principal component analysis was used to identify the
necessary rotations and reveal students' perceptions of the process. In determining the factors, principal
component analysis was performed to examine the correlations between individuals rather than the items
themselves. This analysis program was used to determine whether students' perceptions converged
around a common idea. Through this program, principal component analysis was performed to
determine whether a common idea had formed in students' perceptions of intelligence game-based
teaching practices. In addition, Z scores were examined to determine which of the statements in the Q
sentences were considered more important. In the study, Q-method sentences were created to determine
primary school students' perceptions of intelligence game-based teaching applications.
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Findings and Interpretation

In this section of the study, data related to principal component analysis, obtained using the
“PQMethod 2.35” program to determine fourth-grade primary school students' perceptions of
intelligence game-based teaching applications, are presented in tables. In this analysis, some rotations
were performed to obtain the distribution shown in Table 4. P1, P2, ..., P22 in this table represent the
participants included in the study.

Table 4. Factor loadings table

Factor

Participant 1 2 3 4

Pl 0.5108 -0.6178v 0.0509 -0.3511
P2 0.8047 0.3741 0.0736 0.1538
P3 0.5219 0.6681v 0.3410 0.1689
P4 0.7422Y -0.0664 0.3091 0.3739
P5 0.5581 -0.3655 0.6701v 0.1909
P6 0.2767 0.4784 0.6489v 0.2135
P7 0.6089v -0.4651 0.5143 0.0133
P8 0.4742 -0.1492 -0.4827 0.6507v
P9 0.7186v 0.5399 -0.0505 0.2275
P10 0.5340 0.2664 0.3210 -0.3780
P11 0.8818v 0.0645 -0.1182 0.0845
P12 0.8558v -0.1504 -0.3510 0.0333
P13 0.8558v -0.1504 -0.3510 0.0333
P14 0.8806V 0.2528 -0.0327 -0.2132
P15 0.8806V 0.2528 -0.0327 -0.2132
P16 0.7903v 0.1647 -0.3243 -0.1429
P17 0.1722 0.7675v -0.1937 -0.1390
P18 0.7517v -0.1687 0.2677 -0.3660
P19 0.7913v 0.2041 -0.3317 -0.2121
P20 0.8064 0.2553 -0.1493 0.3292
P21 0.8109v -0.0844 0.1613 -0.0482
P22 0.8204v -0.3568 -0.1979 -0.1907
% Total Variance 68 14 11 7

Table 4 shows the factor results for the 22 students included in the study group. Furthermore,
principal component analysis and rotations were performed to determine under which factors the
students were grouped. The analyses revealed that the students in the study group were grouped under
four factors. The “v”” symbol was used to indicate under which factor the participants were grouped.
Within this scope, it was determined that 15 students were grouped under the first factor, 3 under the
second factor, 2 under the third factor and finally 1 student under the fourth factor. Based on this, the
fact that 15 of the 22 students included in the study (68% of the group) were grouped under one
dimension indicates that there is a common opinion among the students regarding these practices. This
situation can be interpreted as indicating that students share similar views regarding teaching practices
based on intelligence games and that they converge on a common ground. Based on all this data, Z
scores were determined for the items in order to identify the nature of the similarity among students and
which statements were considered more important by the students. Additionally, Z scores were given
for the items under each factor. In this context, the degrees of approach to the items by the 15 students
grouped under the first factor are presented in Table 5 below.
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Table 5. Z values for Q statements and factor distributions

Factors
Factor 1 Factor 2 Factor 3 Factor 4

Items
Z Rank* Z Rank* Z Rank* Z Rank*

(2) The intelligence game applications have

i d bility to sol thematical problems.
improved my ability to solve mathematical problems. L 060 5 102 2 089 4

(12) Intelligence games do not help me solve

mathematical problems. 066 8 147 1 004 7 -089 11

Problem Solving

(1) The use of brain games contributes to increased
performance in lessons. 0.83 5 0.70 3 205 1 000 8

%ﬂ % (5) The inclusion of intelligence games in
g § applications does not contribute to my success in -1.21 11  -006 7 -053 11 089 4
3 & lessons.
(3) I would be delighted to participate in a class that
_5 incorporates intelligence games. 1.07 2 054 9 004 5 0.00 8
u% (6) Intelligence game applications are tedious. -0.68 9 0.19 6 -205 12 -0.89 11
g (IQ) Playing intelligence games with my friends is 1.03 3 058 10 -000 6 000 8
S enjoyable.
3
O
%’ (8) I prefer to play intelligence games by myself. -0.70 10 -025 8 -049 9 089 4
Q
= (7) The games (tools) used in intelligence games
-2 applications are noteworthy. 0.25 6 1.08 2 049 4 000 8
£
Q@ (11) The games (tools) used in intelligence games
E applications have not caught my interest. -032 7 0.64 4 -053 11 -0.89 11
@)
% 9) Iptelllgence games require developing different 0.88 4 118 11 049 9 177 1
.2 solutions.
55
% T?j (4) There is only one solution in intelligence games. -1.69 12 -207 12 053 3 -1.77 12
wn A
* It shows the order of importance of the item among students under the relevant factor.

Table 5 shows that, according to the 15 students under the first factor, “Intelligence games
improve mathematical problem-solving skills (2)” and this statement is the most positively perceived.
This situation may be a strong indicator that there is consensus among students that intelligence games
contribute to mathematical problem-solving skills. Supporting this finding, it is seen that students do
not accept the view that “Intelligence games do not use multiple solution paths (4),” that this item is the
most negatively approached statement and that there is consensus among students on this item. This
situation indicates that different solution paths are used in intelligence game applications and that they
contribute to students' mathematical problem-solving processes. Furthermore, within the scope of the
study, it is seen that all six positive statements among the Q statements are grouped under the first factor
and that the Z scores of these statements are positive. The fact that students' perceptions regarding the
contribution of such applications to academic achievement are positive and prominent may be an
indication that intelligence game applications will contribute to students' academic achievement. All
these findings indicate that student attitudes towards intelligence game-based teaching applications are
positive.
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Discussion, Conclusions and Recommendations

This study, conducted using Q-methodology, was carried out to determine how students
perceive intelligence game-based teaching applications and whether students converge around a
common view regarding intelligence game-based teaching applications. When examining the findings
regarding intelligence game-based teaching applications, it was determined that primary school students
have a common mindset about these applications and that these common thoughts are positive. The
common mindset of primary school students highlights that intelligence game-based teaching
applications develop students' mathematical problem-solving skills, that students enjoy participating in
such applications, that they enjoy the application processes, that such applications develop different
solution paths and that they increase students' academic success. Based on this, it can be stated that there
is a common belief that such applications have an impact on students' problem-solving skills.
Furthermore, the fact that students enjoy this application process and are happy to participate in the
applications may stem from the fact that such intelligence game-based teaching applications attract
students' interest. Furthermore, the fact that students try to win the game by developing different
solutions during these intelligence game applications may cause them to develop a positive mindset
regarding the strategy development process. Moreover, the strategies developed by students during
intelligence game applications can make significant contributions to effective and meaningful learning.
Similar to the results of the current study, mathematics teaching using intelligence games and puzzles
makes the learning process more enjoyable and meaningful (Akkaya et al., 2022), intelligence games,
which can be considered educational games, contribute to the effective learning process of primary
school students (Mubaslat, 2012) and tangram activities facilitate the learning process for students and
provide them with an active learning experience by offering opportunities to learn by doing and
experiencing (Moi-Siew & Abdullah, 2012). Additionally, game-based learning environments offered
in digital settings are considered teaching tools that support thinking processes. Based on this,
intelligence games designed in a digital environment offer opportunities for strategy development,
solution planning for problems, implementation of the developed plan, reasoning and development of
different solution paths (Ott & Pozzi, 2011). In this context, teaching methods can be diversified to make
learning in the classroom meaningful. In this direction, teaching activities that are student-centered and
involve active learning can be used. Based on the results of current research, the fact that students share
a common perspective regarding the support of different perspectives, problem-solving and strategy
development skills through intelligence game-based teaching applications may be a strong indicator that
such applications are among the powerful educational tools.

When examining the Z values of the Q statements prepared within the scope of research on
intelligence game-based teaching applications, it is observed that the value of the statement indicating
that such teaching applications improve students' mathematical problem-solving skills is quite high.
This emphasizes the importance of intelligence game-based teaching applications. Research findings
supporting the current research findings indicate that intelligence game applications contribute
positively to the development of students' problem-solving skills (Demirel & Karakus-Yilmaz, 2019;
Demirel, 2015; Durmaz & Durmaz, 2015; Esentas, 2021; Kurbal, 2015; Reiter et al., 2014; Sahin, 2019;
Sanlhidag & Aykag, 2021; Yiiksel et al., 2017). Furthermore, the fact that the item “different solution
paths cannot be used in intelligence game-based teaching applications” ranks last in the Z-score ranking
at a negative level may indicate that different solution paths were developed during such intelligence
game-based teaching applications and that unique solutions were developed using different strategies.
Supporting the findings obtained in this study, Kirriemuir and McFarlane (2007) concluded in their
study with teachers and parents that games contribute to the development of skills such as strategic
thinking, communication, cooperation, decision-making, problem-solving and negotiation. Similarly,
Reiter et al. (2014) have shown that kendoku puzzles, which fall under the category of process games
among intelligence game types, essentially involve arithmetic skills. In addition, these games support
the development of skills such as deduction, reasoning, judgment and solving everyday problems.
Furthermore, as with other intelligence games, another reason for using kendoku in the classroom is that
solutions can be obtained using different approaches. Furthermore, Moi-Siew and Abdullah (2012)
concluded in their research conducted with primary school teachers that tangram activities increase
students' interest in geometry and contribute to the development of their creativity skills. Based on this,
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primary school teachers stated that it would be beneficial to use tangram games in classrooms to develop
students' geometric thinking skills.

Many studies have shown that intelligence games offer students the opportunity to develop
original solutions and apply them (Ott & Pozzi, 2011), have an impact on student learning (Demirel &
Karakus-Yilmaz, 2019; Kula, 2021; Mubaslat, 2012); support problem-solving and reasoning processes
(Bottino et al., 2014); enable students to develop unique solutions to everyday problems and make quick
and accurate decisions in solving these problems (Devecioglu & Karadag, 2014); and, in addition to all
this, have a positive impact on students' higher-order thinking skills (Alkan & Mertol, 2017; Bas et al.,
2020; Bottino & Ott, 2006; Earp et al., 2014; Kula, 2019; Romero et al., 2015; Sigirtmag, 2016). The
current study also found that students had a positive attitude towards intelligence game-based teaching
applications. Based on this, the findings of the present study, which indicate that students' perceptions
of intelligence game-based teaching applications improving mathematical problem-solving skills are
positive and high, partially coincide with the findings in the literature that such teaching applications
make significant contributions to the development of problem-solving skills.

It has been determined that students share a common belief that intelligence games contribute
to the development of their problem-solving skills during the application process. Similar to this finding,
Alkas-Ulusoy et al. (2017) stated that intelligence games contribute to mathematical skills. Furthermore,
Devecioglu and Karadag (2014) emphasized that intelligence games are effective in imparting the
competencies involved in students' problem-solving processes. Sahin (2019) found that such
applications support students' problem-solving skills. A review of studies on this topic in the literature
supports the findings of the present study, indicating that intelligence game applications are effective in
developing students' problem-solving skills (Baki, 2018; Bottino & Ott, 2006; Bottoni et al., 2007;
Bottoni et al., 2014; Demirel & Karakus-Yilmaz, 2019; Demirel, 2015; Devecioglu & Karadag, 2014;
Durmaz & Durmaz, 2015; Earp et al., 2014; Erdogan et al., 2017; Esentas, 2021; Kula, 2019; Kurbal,
2015; Marangoz & Demirtas, 2014; Orak et al., 2016; Romero et al., 2015; Sahin, 2019; Sanlidag &
Aykag, 2021). Additionally, studies in the field literature show that intelligence games are effective not
only in problem-solving skills but also in skills such as analytical thinking, decision-making and critical
thinking, reasoning and strategic thinking (Akbas & Baki, 2015; Bas et al., 2020; Bottino & Ott, 2006;
Bottino et al., 2007; Romero et al., 2015; Tas & Yondemli, 2018). In the current study, one of the most
striking findings is that students agree that teaching applications of intelligence games are effective in
helping them acquire higher-level skills such as problem solving and developing different perspectives.

In intelligence game-based teaching applications, it has been observed that students' ability to
find different solutions and improve their academic performance has come to the fore. Similarly,
Demirel (2015) stated that the strategies developed by students during intelligence games contributed to
their thinking, problem-solving and academic success. Supporting the student perceptions identified in
the study, Marangoz (2018) concluded that mechanical intelligence games, which are among the types
of intelligence games, increase students' mental skills. Bottino et al. (2013) stated that there is a strong
relationship between school success and the ability to play these games. Furthermore, there are studies
showing that such teaching practices contribute to students' cognitive skills (Hsieh & Chen, 2019;
Sigirtmag, 2016). The present study reveals the prominent elements in the process of intelligence game-
based teaching practices. Furthermore, identifying how students perceive the use of intelligence game-
based teaching applications will provide a roadmap for all stakeholders involved in the educational
process. The study provides teachers who wish to use intelligence game-based teaching practices in their
lessons with a general template regarding how the process is perceived by students and what statements
students consider important about the process. In this context, the current research shows that there is a
common belief among students that intelligence game-based teaching practices contribute to academic
success.

The participants in the study consisted of 22 students selected from the fourth grade of a public
primary school. Within the scope of the study, the determination of students' perceptions regarding
intelligence game-based teaching practices is limited to data obtained from the Q-Method Perception
Scale. In addition, it was assumed that the participants answered the items in the data collection tools
sincerely.
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The findings of the study revealed that primary school students share similar views regarding
intelligence game-based teaching practices. Students expressed positive perceptions regarding the
statements, “I enjoy participating in classes that incorporate intelligence games,” “It is enjoyable to play
intelligence games with my friends,” and “Intelligence game applications have improved my ability to
solve mathematical problems.” Since student perceptions regarding these statements are positive and
converge on a common ground, it can be recommended that teachers incorporate such applications into
their teaching and learning processes. In addition, teachers can design different processes that they can
use in lessons related to intelligence game-based teaching applications, taking into account the elements
that stand out in this intelligence game process. Based on the statement that intelligence game-based
teaching practices can improve students' mathematical problem-solving skills, researchers can design
experimental studies on the effect of intelligence games on problem-solving skills. Furthermore, studies
can be designed to determine the perceptions of students of different ages and grade levels regarding
such practices.
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Tlkokul 4. Stmf Ogrencilerinin Zeka Oyunlar: Temelli Ogretim

Uygulamalarina iliskin Algilar1’

Ali TERZI?, Taner ALTUN?

Oz

Anahtar Kelimeler

Bu calisma, ilkokul 4. siif 6grencilerinin zekd oyunlart temelli &gretim
uygulamalar1 hakkinda ortak bir diisiinceye sahip olup olmadiklarini belirlemeyi
amaglamaktadir. Ogrencilerin bu tiir uygulamalara iliskin algilarinin tespiti zeka
oyunlar1 uygulamalarmin egitim-6gretim siireglerine entegre edilmesinin énemini
ortaya koymast gerekcesiyle mevcut arastirma tasarlanmistir. Bu kapsamda
yapilan ¢alismada insanlarin bakis acilarini, inanglarini, diisiincelerini ve
tutumlarini sistematik olarak ortaya koymak amaciyla nicel ve nitel arastirma
stireclerini igerisinde barindiran Q metodolojisi kullanilmistir. Aragtirma 2022-
2023 egitim dgretim yilmin bahar doneminde gergeklestirilmistir. Aragtirmanin
orneklemini uygun durum orneklemesi yoluyla segilen zekd oyunlart temelli
6gretim uygulamalarinin kullanildig1 6gretim siirecine goniilli olarak katilan 22
dordiincii sinif 6grencisi olusturmaktadir. Aragtirma kapsaminda elde edilen
sonuglara bakildiginda 6grencilerin zeka oyunlar1 temelli 6gretim uygulamalari
stirecine iliskin olumlu yonde ortak bir diisiince yapisina sahip olduklar
belirlenmistir. Bunun yani sira 6grencilerin sahip olduklar fikir birliginde; zeka
oyunlar1 temelli 6gretim uygulamalarinin 6grencilerin problem ¢6zme becerilerini
gelistirdigi, uygulama stireclerinden keyif aldiklar1 ve ders basarilarini arttirdigina
iliskin Q maddelerinin 6n plana ¢iktig1 goriilmiistiir. Bu arastirmada elde edilen
verilerden hareketle zeka oyunlar siirecinde 6ne ¢ikan maddeler dikkate alinarak
zekd oyunlart temelli 6gretim uygulamalarina iligkin farkli 6gretim siiregleri
tasarlanabilir. Bu dogrultuda bu tiir uygulamalarin farkli becerilere etkisi ve
6grencilerin bu becerilere etkisine iliskin algilarina yonelik ¢alismalar yapabilir.
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Giris

Giliniimiizde 6zelikle bilim ve teknolojide yasanan gelismeler egitimde degisim ve doniisiimlerin
yasanmasini zorunlu kilmaktadir (Sari, 2013). Egitim toplumun gelisimini saglayan, kalkinmasinda
onemli rol oynayan ve toplumun sahip oldugu kiiltiirel degerlerin gelecek nesillere aktarilmasinda
onemli bir yap1 tasidir. Bunun yani sira iilkelerin gelismislik gostergelerinin temelinde de egitim
yatmaktadir (Giingor & Goksti, 2013). Bilgi caginin yasandig1 giiniimiizde egitimin temel amaci, bilgiyi
dogrudan aktarmaktan ziyade bilgiye ulasma becerisi kazandirmaktir. Ogrencinin bu beceriyi
kazanabilmesi i¢in 6grenme siirecine aktif olarak katilimi saglanmalidir (Sari, 2013). Bu kapsamda
egitim sisteminde; iiretken, giinlik yasamda kullanabilecegi 6nemli becerilere sahip, topluma ve
kiiltiiriine katk1 saglayabilen bireylerin yetistirilmesi hedeflenmistir (MEB, 2024). Bir¢ok egitim sistemi
cocuklarm Ogrenme siireglerinde &grenci merkezli biligsel 6gretim modellerinin kullanilmasindan
bahsetmektedir. Bu modellerden biri olan yapilandirmaci Ogrenmenin uygulandigi siniflarda,
isbirliginin saglandigi, 6grenci merkezli uygulamalarin gerceklestirildigi ve 6grencilerin bilgiyi aktif
olarak olusturmalarina firsat verildigi faaliyetler gergeklestirilir (Chou, 2017). Bu dogrultuda yeni neslin
ilgisini ¢gekmek igin bazi yontemler kullanilabilir (Khan ve Pearce, 2015). Bu yontemler arasinda;
oyunlastirma (Groh, 2012; Sezgin vd., 2018), egitici drama (Oguz-Namdar ve Kaya, 2019; Polat, 2014)
ve zeka oyunlar1 (Bottino vd., 2013; Ergiin ve Gozler, 2020) yer alabilir.

Huizinga oyunun insanlik tarihinin tiim donemlerinde go6zlemlendigini ifade etmektedir
(Huizinga, 2013). Ozellikle ¢ocukluk ¢agmin vazgegilmezleri arasinda yer alan oyunlar ¢ocuklarin
gelisimleri lizerinde oldukca 6nemlidir (Toran vd., 2016). Piaget oyunun erken ¢ocukluk déneminin
onemli bir 6zelligi oldugunu ve oyun gelisimi ile biligsel gelisim arasinda giiclii bir iligski oldugunu
belirtmistir (Giil, 2006). Oyunla 6grenme siireci bir eglenceden daha fazlasidir. Bu tiir etkinliklerde
Ogrencilerin aktif katilimi s6z konusu oldugu icin Ogrencilerin 6grenme siirecine karsi ilgileri
artmaktadir. Bu baglamda bu tiir 6grenme siirecleri 6grencilere eglenerek 6grenme firsati tanimaktadir
(Mubaslat, 2012). Oyun tabanli dgretim etkinlikleri 6grenme siireglerinin eglenceli ve etkili hale
getirilmesinde ve desteklenmesinde kullanilabilir (Charlier ve Fraire, 2012; Khan ve Pearce, 2015).
Egitsel oyunlar 6grencilerin eglenerek 6grenme siireglerine katki saglayan, ogrencileri motive eden
faydali bir 6gretim yontemidir. Bu tiir oyunlar dgrencilerin mantiksal diigiinme, strateji gelistirme,
problem ¢ézme gibi becerilerinin gelisimine katki saglayabilir (Norte ve Lobo, 2008). Egitsel oyunlarin
egitimde kullanilmasimin temel gerekceleri; 6grenmeyi eglenceli hale getirmeleri ve Ogrencilere
Ogrenme slirecini yaparak yasayarak deneyimleme firsati vererek etkili bir 6grenme siireci sunmalaridir.
Oyun temelli etkinlikler &grencilerin 6grenme siirecinden keyif almalarina, ilgi cekici 6grenme
deneyimi olusturmalarina katki saglamaktadir. Bunun yani sira oyunlar is birligine dayal1 aktif 6grenme
imkanlar1 sunmaktadir (Kirriemuir ve Mcfarlane, 2007). Oyunla 6gretim yontemi ile elde edilen
kazanimlar ve beceriler daha iist diizeydedir. Ayrica bu tiir 6gretim etkinlikleri aracilifiyla gergeklesen
ogrenmeler daha kalic1 ve anlamlidir (Karabag ve Aydogan, 2015). Oyunlar 6grencilerin muhakeme,
miizakere, isbirligi, iletisim gibi becerilerinin gelisimine katki saglamaktadir. Ayrica grup halinde
oynanan oyunlar; sabretme, sevgi, saygi ve sirayla hareket etme, empati, kazanma kaybetme duygusu
gibi becerileri 6gretebilirler. Tiim bu becerilerin yan1 sira dgrenciler oyun ortaminda giiglii ve zayif
yonlerinin kolayca farkina varmaktadirlar. Ogrenme siireclerinde dogrudan 6gretmen tarafindan verilen
bilgilerin aktarildigi 6grenme yontemlerinin aksine 6grenme siireglerine aktif katilim sagladiklar
anlamli 6grenmelerin gerceklestirildigi yontem ve tekniklerin kullanilmasi gerekmektedir (Chou, 2017).
Tiim bunlardan hareketle oyunlar, 6grencilerin 6grenme motivasyonlarinin arttirtlmasinda, 6grencilerin
eglenerek 6grenmesinde ve birgok {ist diizey beceriyi (is birligi, iletisim, problem ¢dzme, yaraticilik,
analiz etme vb.) elde etmesinde 6nemli rol oynayabilmektedir (Alkas-Ulusoy vd., 2017; Kogyigit vd.,
2007; Ozdogan, 2020; Tiirkoglu, 2021). Son yillarda yapilan egitim arastirmalar1 oyunun gretim
programlarina dahil edilmesinin (Freitas ve Oliver, 2006) 6grenme siirecine bir¢ok fayda saglayacagini
gostermektedir (Khan ve Pearce, 2015). Ogretim programinin bir pargasi haline getirilen oyun temelli
etkinlikler, 6grenmenin daha kolay, daha eglenceli, ilgi ¢ekici ve daha etkili olmasinda 6nemli bir
potansiyele sahiptir. Ciinkii bu tiir 6grenme faaliyetleri, 6grencilere aktif 6grenme imkani1 sunmaktadir
(Charlier ve Fraire, 2012). Oyunlarin egitimde kullanilmasina iliskin arasgtirmalar yeni olmakla beraber
hizla artmaktadir. Buna karsin okullarda oyunlarin kullanilmasi istenilen diizeyde degildir (Kirriemuir
ve Mcfarlane, 2007). Bu dogrultuda, ¢ocuklar oyun aktivitelerini sevdikleri i¢in bu aktivitelerin
miifredata dahil edilmesi 6grenme siireglerini keyifli hale getirecektir (Chou, 2017). Bu becerilerin
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ogrencilere kazandirilmasinda 6grencilerin 6grenme siirecine aktif katilimlarinin saglandigi ortamlar
tasarlanmalidir.

Alan yazinda yapilan caligmalar incelendiginde (Akkaya vd., 2022; Bottino vd., 2013;
Devecioglu ve Karadag, 2014; Ergiin ve Gozler, 2020; Kurbal, 2015; Kuzu ve Durna, 2020; Reiter vd.,
2014; Romero vd., 2015; Sigirtmag, 2016; Seb ve Bulut-Serin, 2017; Terzi ve Erdogan, 2021; Yiiksel
vd., 2017) 6grenme siirecinin eglenceli hale getirilmesinde; oyunlarin, yaratict dramanin ve zeka
oyunlarmin kullanilmasimnin &nerildigi gériilmektedir (Erwin, 2003). Ogrencilerin gesitli becerilerini
gelistirmek amaciyla sinif ortaminda cesitli zeka oyunlar (harf, kutu, islem, bulmaca, kelime oyunlar
vb.) kullanilabilir (Hays, 2005). Zeka oyunlari 6grencilerin rakipleri ile stirekli iletisim halinde olduklari
bir ortam sagladigi i¢in 6grencilerin sosyallesmelerinde 6nemli rol oynamaktadir. Ayrica bu tiir oyunlar
Ogrencilerin 6z giivenlerinin artmasina, istenmeyen davraniglarinin sénmesine ve ev ortaminda
oynandiginda aile i¢i etkilesimin artmasina katki saglamaktadir. Tiim bunlarin yam1 sira bu tiir
uygulamalar 6grencilerin ders basarilarini da olumlu yonde etkilemektedir (Terzi ve Erdogan, 2021).
Buradan hareketle bu tiir 6gretim siirecleri arasinda yer alan zeka oyunlar uygulamalarmin 6gretim
stirecine entegre edilmesinin Ogrencilerin akademik basarilarma ve kisisel gelisimlerine katki
saglayacagi disiiniilmektedir.

Zeka oyunlar1 temelli 6gretim uygulamalarin 6grencilerin akademik basarilarima (Orak vd.,
2016); bilissel yeteneklerinin gelisimine (Akbas ve Baki, 2015; Bottino vd., 2013; Bottoni vd., 2014;
Cheng ve Chen, 2008; Demirel ve Karakus-Y1lmaz, 2019; Ekici vd., 2017; Ergiin ve Gézler, 2020; Kula,
2021; Kurupmar vd., 2021; Marangoz ve Demirtas, 2014; Marangoz, 2018; Tiirkoglu ve Uslu, 2016;
Yikseltiirk vd., 2022); iist diizey diisiinme becerilerine (Alkan ve Mertol, 2017; Bas vd., 2020; Bottino
ve Ott, 2006; Earp vd., 2014; Kula, 2019; Kurbal, 2015; Reiter vd., 2014; Romero vd., 2015; Sigirtmag,
2016; Seb ve Bulut-Serin, 2017; Yiiksel vd., 2017) ve 6grencilerin aktif katilimlarina (Devecioglu ve
Karadag, 2014; Demirel ve Karakus-Yi1lmaz, 2019; Kurupmar vd., 2021; Kuzu ve Durna, 2020) katki
saglayarak Ogrenme siireglerini anlamli hale getirip kolaylastirdig1 belirtilmektedir. Benzer sekilde
bagka bir arastirmada, sinif 6gretmenleri bu tiir zekd oyunlar1 temelli 6gretim uygulamalarinin ilkokul
diizeyinde farkli derslerde kullanilmasi ve zekd oyunlari adi altinda bagimsiz bir dersin ilkokul
miifredatina alinmasi gerektigini dile getirmiglerdir (Terzi ve Erdogan, 2021). Oyun tiirleri arasinda yer
alan zeka oyunlar1 ¢ocuklarin gelisim alanlarin1 destekleyerek bircok beceriyi elde etmelerini
saglamaktadir. Bu tiir uygulamalarin egitim 6gretim siirecinde ise yaraylp yaramadiginin tespitinde
ogrenci goriislerinin alinmasi énemlidir. Ogrencilerin zeka oyunlari uygulamalarina iliskin algilarinin
belirlenmesi bu tiir 6gretim uygulamalarinin 6nemine dikkat ¢ekerek uygulamalari yayginlastirilmasi
siirecine katki saglayabilir. Tiim bunlardan hareketle ilkokul 6grencilerinin zekd oyunlar1 temelli
Ogretim uygulamalarina iligkin algilarinin ve genel egilimlerinin belirlenmesi amaglanmaktadir. Mevcut
arastirmada elde edilen sonuglarin bu tiir 6gretim uygulamalarinin egitim Ogretim siireglerinde
kullanilabileceginin giiclii gostergeleri arasinda yer almasi bu g¢alismay1 6nemli kilmaktadir. Zeka
oyunlar1 temelli 6gretim uygulamalarina iligkin 6grenci algilarinin belirlenmesinde egitim bilimlerinde
siklikla kullanilmayan Q metod yonteminin kullanilmasi ¢aligmanin 6zgiinliiglinii géstermektedir.

Mevcut aragtirma, ilkokul dordiincii simif ogrencilerinin zekd oyunlar1 temelli 6gretim
uygulamalarina iligkin algilarinin derinlemesine incelenmesini amaglamaktadir. Buradan hareketle bu
calisma, zekd oyunlar1 temelli 6gretim uygulamalarinin 6grenciler tarafindan nasil algilandigini,
ogrencilerin zeka oyunlar1 uygulamalarina iliskin ortak bir goriise sahip olup olmadiklarii belirlemeyi
amaglamaktadir. Bu kapsamda, arastirma kapsaminda asagidaki arastirma sorularina cevaplar
aranmaktadir:

1. Tlkokul 4. simf 6grencilerinin zeka oyunlar1 temelli 6gretim uygulamalari hakkindaki
diisiinceleri hangi ortak faktorlerde gruplanmaktadir?

2. Ilkokul 4. smif o6grencileri zekd oyunlari temelli 6gretim uygulamalarini nasil
algilamaktadir?
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Yontem
Arastirma Deseni

Bu arastirmada, zeka oyunlar1 temelli 6gretim uygulamalarina iligkin &grencilerin algilarinin
tespit edilmesi amaciyla Q metodolojisi kullanilmistir. Kullanilan bu metot ile bireylerin bakis agilari,
inanglar1 ve tutumlarimin (Brown, 1996) tespit edilmesi amaclanmistir. Stephenson (1935) bu metotta
faktor analizi siirecindeki degiskenlerin kisilerle yer degistirdigini belirtmistir. Bagka bir degisle faktor
analizindeki satir ve siitunlarin yer degistirmesi olarak tanimlamaktadir. Q metod, herhangi bir konu
hakkinda bireyler arasindaki benzerlik ve farkliliklarin incelenmesinde (Watts ve Stenner, 2005) ve
farkli gruplar arasindaki uzlasma noktalariin belirlenmesinde (Brown, 1996) kullanilabilir. Bunun yan
sira Q metodu bireylerin fikirlerinin, bakis acilarinin, goriislerinin, algilarnin ve tutumlarinin
belirlenmesi bakimindan nitel; bireylere iliskin bu dgeleri sayisal verilerle olgiilebilir olarak sunmasi
bakimindan ise nicel bir yontem olarak ifade edilmektedir (Karasu ve Peker, 2019). Buradan hareketle
bu metodoloji ile bireylerin diislincelerinin, inanglarmin ve tutumlarinin ortak bir paydada birlesip
birlesmedigi detayli olarak ortaya konmaktadir (Demir ve Kul, 2011). Bu metot yardimu ile ortaya konan
yap1 bir dlgiide 6lgek gelistirme siirecinde kullanilan agimlayici faktor analizi (AFA) uygulamalarina
benzemektedir. A¢imlayict faktoér analizi kapsaminda uygulanan temel bilesenler analizinde hangi
maddenin hangi faktdr altinda toplandig: tespit edilmeye calisilir. Q metodunda ise AFA’dan farkl
olarak maddeler kisilere uygulandiktan sonra yapilan analiz ile kisiler gruplandirilmaya ¢aligilmaktadir.
Burada faktor olarak nitelendirilen boyutlar benzer diisiincelere sahip gruplardir (Yildirim, 2017).

Calisma Grubu

Aragtirmanin ¢alisma grubu secilirken; katilimcilara daha kolay ulasabilmek amaciyla
arastirmacilarin tercih ettigi uygun durum Orneklemesi kullamilmistir (Ekiz, 2009). Bu kapsamda
arastirmacilar veri toplama siireclerinin daha hizli gerceklestirilmesi amaciyla kolay ulasabileceklerini
diistindiikleri ve uygulamalarim etkili bir sekilde uygulanabilmesi i¢in gerekli fiziksel imkéana sahip olan
bir devlet okulunu uygun durum Orneklemesi yoluyla secerek calisma grubunu belirlemislerdir.
Arastirmacilar tarafindan gelistirilen zeka oyunlar1 temelli 6gretim uygulamalar1 ilkokul 4. siif
Ogrencilerinin yas seviyesine uygun olarak tasarlandigi i¢in ilkokul 4. sinifta 6grenim goren 6grenciler
calisma grubuna dahil edilmistir. Uygulama Oncesinde Ogrencilerin uygulamaya ve Q metod
uygulamasina goniillii olarak katilmalarinin saglandigina dair veli izinleri alinmistir. Bu kapsamda,
aragtirmada 2022-2023 egitim-6gretim yilinda Rize ilinin Ardesen ilgesinde bulunan bir devlet
ilkokulunun dérdiincii sinifindan segilen bir subede 6grenim goren 22 dgrenci (12 kiz 10 erkek) yer
almugtir.

Uygulama Siireci

Arastirmacilar tarafindan gerceklestirilen zekd oyunlari temelli 6gretim uygulamalari
sonucunda ogrencilerin bu tiir uygulamalara iliskin diisiincelerinin ne oldugu ve bu diisiincelerin ortak
bir faktor altinda toplanip toplanmadig1 tespit edilmistir. Ogrencilerin bir konu hakkindaki algilarmin
ve diigiincelerinin belirlenmesi i¢in siirece iliskin deneyimlerinin olmas1 gerekebilir. Mevcut arastirma
ilkokul 4. smif 6grencilerinin uygulama deneyimi sonrasinda zekd oyunlar1 uygulamalarina iliskin
algilarinin tespit edilmesi ile algi ve diisiincelerinin ortak bir paydada birlesip birlesmediginin
belirlenmesi bakimindan énemlidir. Aragtirma dogrultusunda segilen ¢alisma grubu ile arastirmacilar 10
hafta boyunca zeka oyunlari temelli 6gretim uygulamalarini igeren bir uygulama gerceklestirmistir.
Uygulama plani Tablo 1 de verilmistir.
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Tablo 1. Zeka oyunlar temelli 6gretim uygulamalari

< <
E Giin Ders Igerigi L‘é Giin Ders Igerigi
,}’alr?lez;%lzui;ma ve 1. Ders: Hikaye Kiipleri
1. Gin 2 DeSIS' 1smye Uygun Sifat 1. Gin
S : : ve & 2. Ders: What Is?
ﬁ Oyunu o E
— % D:lS: Birlikte Say Sayma N 3. Ders: Sihirli Kiipler-1
2.Gin Y 2. Giin
4. Ders: Buz Kirma ve Qs T
Tanisma Oyunu 4. Ders: Sihirli Kiipler-2
- .. 1. Ders: Sudoku - .. 1. Ders: ABC Kadar Kolay
= 1. Giin 2. Ders: Katamino = 1. Giin 2. Ders: Trappex
T 2 Giin 3. Ders: Tangram & 2 Giin 3. Ders: ABC Baglama
A ' 4. Ders: Desen Oyunu o 4. Ders: Pylos
.. 1. Ders: Carpmaca . 1. Ders: Sozciiklerle Kurtar Prensesi
< <
E 1. Gin 2. Ders: Nim ve Taxtix “‘E 1. Gin 2. Ders: Polindrom
‘ .. 3. Ders: Abalone X . 3. Ders: Cadir
i 2.Gln 4. Ders: Hedef 5 o 2. Giin 4. Ders: Tek Harf
- .. 1. Ders: Dokuztas - .. 1. Ders: Karelere Bolme
= 1. Giin 2. Ders: Alquerque = 1. Giin 2. Ders: Anagram
T Gy 3 Ders: Peticia = Gig 3 Ders: Sihirli Piramit
= e 4. Ders: Gizli Yol > &MU 4 Ders: Apartmanlar
S 1 Gin 1. Ders: Patika & 1 Gin 1. Ders: Beceri Temelli Sorular
s 2. Ders: Mangala c 2. Ders: Zeka Sorulari
E. 2. Giin 3. Ders: Resfebe S 2. Giin 3. Ders: Rutin Olmayan Agik Uglu Problemler
" ) 4. Ders: Koridor - 4. Ders: Rutin Olmayan Ac¢ik U¢lu Problemler

Mevcut aragtirma kapsaminda arastirmacilar tarafindan yukarida yer alan zeka oyunlarmin yer
aldig1 plan uygulanmistir. Arastirmacilar bu uygulama planinda islem, sozel, strateji ve hafiza tiiriinde
yer alan oyunlara yer vermistir. Haftada iki giin 4 ders saati olmak iizere on hafta boyunca devam eden
uygulama siireci ilkokul 4. sinif 6grencileri ile yiiriitilmistiir.

Verilerin Toplanmasi ve Analizi

Verilerin toplanmasi siirecinde Ogrencilerin zekd oyunlari temelli 6gretim uygulamalarina
iligkin alg1 ve deneyimlerinin tespit edilmesi amaciyla arasgtirmacilar tarafindan gelistirilen Q metod alg1
6lcegi kullanilmistir. Bu 6lgegin gelistirilmesi ve uygulanmasi siirecinde Watts ve Stenner (2005) ile
Demir ve Kul’un (2011) ortaya koydugu adimlar takip edilmistir:

O Ifadelerinin Olusturulmas:

Oncelikle arastirma sorusu belirlenmeli ve arastirma sorular1 gercevesinde Q ifadeleri
olusturularak Q seti olusturulmalidir. Q setinde arastirilan konu ile ilgili farkl: tutum, fikir ve inanglarin
genis Olciide temsil edilmesine 6zen gosterilmelidir. Ifadeler olumlu, kisa, anlasilir bir dil kullanilarak
olusturulmalidir. Olumsuz yargiya sahip ifadeler olumlu bir dil kullanilarak agiklanmali, yonlendirci ve
yargilayici ifadelerin olmamasma dikkat edilmelidir. Ayrica olusturulan ifadeler uzman goriisiine
sunulmali alinan goriisler dogrultusunda gerekli diizeltmeler yapilarak ifadelerin son hali
olusturulmalidir (Watts ve Stenner, 2005; Demir ve Kul, 2011). Mevcut arastirmada bu adimlar dikkate
almarak gerekli islemler gerceklestirilmistir. Tiim bu hususlar1 dikkate alan arastirmacilar algi 6l¢egini
gelistirmeden once ilgili alan yazini taramig (Brown, 1996; Coogan ve Herrington, 2011; Cirak-Kurt ve
Yildirim, 2018; Demir ve Kul, 2011; Van Exel ve De Graaf, 2005), aragtirmanin amacina yonelik uygun
soru maddeleri olusturulmustur. Ogrencilerin zeka oyunlari temelli 6gretim uygulamalarina iliskin 6znel
diisiincelerinin belirlenmesi amactyla olusturulan soru ciimleleri uzman goriisiine sunulmustur. Uzman
goriisii dogrultusunda gerekli diizeltmeler gergeklestirilerek olusturulan soru ciimlelerinin pilot bir
caligmasi gerceklestirilmistir. Burada soru ciimlelerinin 6grenciler tarafindan net bir sekilde anlagilip
anlagilmadig1 tespit edilmis ve Ogrencilerden gelen doniitler dogrultusunda gerekli diizenlemeler
yapilmistir. Ayrica soru ciimlelerinin son sekli uzman goriisleri dogrultusunda diizenlenerek
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arastirmanin amacina uygun olan ciimleler Q metod alg1 6l¢egine dahil edilmistir. Tiim bu doniitlerden
hareketle agik, anlasilir ve olumlu/olumsuz yargi igceren soru ciimleleri ile algi 6lgegi olusturulmustur.

Yapilan tiim diizenlemeler sonucunda zeka oyunlar1 6gretim uygulamalarina iliskin 6grencilerin
ortak goriise sahip olma durumlarinin tespit edilmesi amaciyla alt1 ana baslik ve 12 adet climlenin yer
aldig1 veri toplama formu elde edilmistir. Mevcut aragtirmada, Q ciimlelerinin arastirmacilar tarafindan
olusturuldugu yapisal olmayan tasarim kullanilmistir. Buradan hareketle arastirmacilar tarafindan
olusturulan yargi ctimleleri numaralandirilmis olup Tablo 2’de sunulmustur.

Tablo 2. Arastirma formunda yer alan maddeler

— Q

i~ S & =

Maddeler @ B LE} 2 3
E s 2 35 = 3
m & 5 8 B E
L®) A Ly =W A )

(1) Zekad oyunlarmin kullanilmast derslerdeki basarimin

artmasina katki saglamaktadir. v

(5) Zeka oyunlar1 uygulamalarina yer verilmesinin derslerdeki

basarima bir katkis yoktur.

(3) Zeka oyunlar1 uygulamalarina yer verilen derse katilmaktan

mutluluk duyarim. v

(6) Zeka oyunlari uygulamalari sikicidir.

(10) Zeka oyunlarini arkaglarimla oynamak keyiflidir. v

(8) Zeka oyunlarini tek bagima oynamayi tercih ederim.

(2) Zeka oyunlart uygulamalart matematiksel problemleri

¢6zme becerimi gelistirmistir. v

(12) Zeka oyunlarmin matematiksel problemleri ¢6zmemde

katkis1 yoktur.

(7) Zeka oyunlar1 uygulamalarinda kullanilan oyunlar (arag-

gerecler) dikkat cekicidir.

(11) Zeka oyunlar1 uygulamalarinda kullanilan oyunlar (arac- v

gerecler) ilgimi cekmemisgtir.

(9) Zeka oyunlar farkli ¢oztiim yollar1 gelistirmeyi gerektirir. v

(4) Zeka oyunlarinda birden fazla ¢6ziim yolu kullanilmaz.

Tablo 2’de goriildiigii gibi, bu uygulamalara iliskin 6grencilerin sahip olduklar1 ortak
diisiincelerin ve bu tiir uygulamalarda 6ne ¢ikan unsurlarin tespit edilmesi igin alt1 ana baglik ve her bir
ana baghik altinda bir olumsuz bir olumlu ifadenin yer aldigi 12 madde olusturularak rastgele
numaralandirtlmigtir.  Katilimcilar arastirmacilarin  olusturmus oldugu ifadelere iliskin fikirlerini
derecelendirmek amaciyla Q dizgisine ifadeleri yerlestirmislerdir. Bu dizgide katilimcilar, zeka oyunlari
temelli 6gretim uygulamalarina iliskin fikirlerinin tespit edilmesi i¢in Q ciimlelerini “Katilmiyorum—
Kismen Katilmiyorum-Kararsizim—Kismen Katiliyorum-Katiliyorum™ araliginda yer alan bir dizgiye
yerlestirmiglerdir. Zorunlu normal dagilim yapisina uygun olarak olusturulan bu Q dizgisi Tablo 3’te
gosterilmistir.
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Tablo 3. Calismada kullanilan Q-dizgisi
Katilmiyorum Kismen Kararsizim Kismen Katiliyorum [Katiliyorum
Katilmiyorum

Q climleleri ve Q dizgisi olusturulduktan sonra 16 6grenci ile dl¢cegin 6n uygulamasi yapilmis
ve ogrencilerden alman doniitler dogrultusunda diizeltilerek Slcegin son hali olusturulmustur. On
uygulama siirecinde 6grencilere hazirlanan Q climlelerinde anlamadiklar bir ifadenin olup olmadigi,
belirtmek istedigi ancak ciimlelerde ifade edilmeyen bir durumun olup olmadig1 ve rahatsizlik duydugu
herhangi bir ifadenin olup olmadig1 sorularak detayli bir arastirma yapilmistir. Bu asamadan sonra
ogrencilerin verdikleri cevaplardan yola ¢ikarak Q climleleri arasinda yer alan bir ifadede “materyal”
kavraminin Ogrenciler tarafindan anlasilmadigi tespit edilmistir. Bu kavramin yerine arag-gerecler
ifadesinin kullanilmasinin uygun olacagina karar verilmistir. Ayrica alan uzmanlariin gortsleri
dogrultusunda Q dizgisinin {izerinde yer alan derecelendirme skalas1 ilkokul dgrencilerinin seviyesine
uygun olacak sekilde 5°1i likert tipine uygun olacak sekilde diizenlenmistir.

0O Metod Fromunun Uygulanmasi

Aragtirmacilar tarafindan olusturulan Q metod algi 6lgegi calisma grubunun tamamina uygulanarak
biitiin katilimcilar siirece (Demir ve Kul, 2011) dahil edilmistir. Uygulama siirecinde arastirmacilar
tarafindan olusturulan Q ciimleleri kesilerek kiiciik kagitlar haline getirilmistir. Calisma grubunda yer
alan ve siirece goniilli katilim saglayan ogrenciler bu climleleri katilim diizeylerine goére en ¢ok
katildiklar1 ve en az katildiklar1 ifadelerden baslayarak agsama agama ifadeleri azaltarak Q dizgisi iizerine
yerlestirmislerdir.

Verilerin Analiz Siireci

Dizgiden elde edilen verilerin analizinin yapilmasi, analiz sonucu goriis birliginin veya
catigmanin yasandigi tespit edilen ciimlelerin rapor edilmesidir (Watts ve Stenner, 2005; Demir ve Kul,
2011). Q metod ydéntemi bir anlamda 6lcek gelistirme siirecine benzemektedir. Olcek gelistirme
stirecinde dlgekteki maddelerin temel bilesenler analizi kullanilarak hangi boyut altinda toplandiklar
tespit edilmektedir. Q metodda ise olusturulan ciimleler bir Q dizgisine yerlestirilmekte ve burada elde
edilen veriler dogrultusunda temel bilesenler analizi yapilmaktadir. Q metodolojisinin dlgek
gelistirmeden farki ise burada faktdr olarak bahsedilen boyutlarin aynmi diisiincelere sahip olan
ogrencilerin olmasidir (Yildirim, 2017). Bu dogrultuda katilimcilardan elde edilen Q maddelerinin yer
aldig1 ifadeler analize hazirlanmistir. PQ Metod 2.35 programina veriler kaydedilmistir. “PQMethod
2.35 {icretsiz bir yazilimdir. Windows, Linux ve macOS isletim sistemlerinde kullanilabilmektedir. Bu
programlar yalnizca Temel Bilesenler Faktér Analizi veya Merkezi Faktdr Analizi tekniklerini
icermektedir. Ayrica bu programlarda faktdr dondiirme teknigi olarak Varimaks dondiirme ya da el ile
dondiirme teknikleri yer almaktadir.” Bu program araciligla faktorlerin belirlenmesi ve dondiiriilmesi
gibi farkli islemler yapilabilmektedir. Temel bilesenler analizi ile gerekli dondiirmeler yapilarak
Ogrencilerin siirece iligskin algilar1 ortaya ¢ikarilmaya calisilmistir. Faktorlerin belirlenmesi siirecinde
temel bilesenler analizi yapilarak maddeler yerine kisilerin birbirleriyle olan korelasyonuna bakilmaistir.
Ogrencilerin algilarinin ortak bir diisiince etrafinda toplanip toplanmadiklarinin tespitinde bu analiz
programi kullanilmigtir. Bu program araciligi ile &grencilerin zekd oyunlari temelli 6gretim
uygulamalarina iligkin algilarinda ortak bir diisiincenin olusup olusmadiginin tespit edilmesi amaciyla
temel bilesenler analizi gergeklestirilmistir. Ayrica Q ciimleleri arasinda yer alan ifadelerin hangisinin
daha ¢ok 6nemsendiginin belirlenmesi amaciyla Z puanlarina bakilmistir. Yapilan aragtirmada; Q metod
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climleleri olusturularak ilkokul 6grencilerinin zekd oyunlar1 temelli 6gretim uygulamalarina iligkin
algilar1 belirlenmeye c¢aligiimistir.

Bulgular ve Yorum

Arastirmanin bu boliimiinde ilkokul doérdiincii sinif 6grencilerinin zeka oyunlar1 temelli 6gretim
uygulamalarina iliskin algilarini belirlemek i¢in “PQMethod 2.35” programi kullanilarak temel bilesen
analizine iligskin veriler tablolar halinde sunulmustur. Bu analizde bazi1 dondiirmeler yapilarak Tablo
4’teki dagilim elde edilmistir. Bu tabloda yer alan K1, K2, ..., K22 arastirmaya dahil edilen katilimcilar
ifade etmektedir.

Tablo 4. Faktor yiikleri tablosu

Faktor
Katilimei 2 3 4
K1 0.5108 L0.6178V 0.0509 -0.3511
K2 0.8047 0.3741 0.0736 0.1538
K3 0.5219 0.6681 0.3410 0.1689
K4 0.7422/ -0.0664 0.3091 0.3739
K5 0.5581 -0.3655 0.6701v 0.1909
K6 0.2767 0.4784 0.6489v 0.2135
K7 0.6089v/ -0.4651 0.5143 0.0133
K8 0.4742 -0.1492 -0.4827 0.6507v
K9 0.7186V 0.5399 -0.0505 0.2275
K10 0.5340 0.2664 0.3210 -0.3780
K11 0.8818v 0.0645 -0.1182 0.0845
K12 0.8558v -0.1504 -0.3510 0.0333
K13 0.8558v -0.1504 -0.3510 0.0333
K14 0.8806v 0.2528 -0.0327 -0.2132
K15 0.8806v 0.2528 -0.0327 -0.2132
K16 0.7903v 0.1647 -0.3243 -0.1429
K17 0.1722 0.7675V -0.1937 -0.1390
K18 0.7517Y -0.1687 0.2677 -0.3660
K19 0.7913v 0.2041 -0.3317 -0.2121
K20 0.8064v 0.2553 -0.1493 0.3292
K21 0.8109v -0.0844 0.1613 -0.0482
K22 0.8204v -0.3568 -0.1979 -0.1907
% Toplam Varyans 68 14 11 7

Tablo 4’te ¢alisma grubuna dahil edilen 22 6grenciye iligkin faktdr sonuglart goriillmektedir.
Ayrica 6grencilerin hangi faktodr altinda toplandiklarinin tespit edilmesi amaciyla temel bilesenler
analizi ve dondiirmeler gergeklestirilmistir. Yapilan analizler sonucunda ¢alisma grubunda yer alan
Ogrencilerin dort faktdr altinda toplandiklari belirlenmistir. Katilimeilarin hangi faktor altinda
toplandiklarmin tespit edilmesi i¢in “v” igareti kullanilmistir. Bu kapsamda birinci faktor altinda 15,
ikinci faktorde 3, tiglincii faktorde ise 2 ve son olarak dordiincii faktdrde 1 6grencinin yer aldig tespit
edilmistir. Buradan hareketle arastirmaya dahil edilen 22 6grenciden 15 tanesinin (grubun %68’inin) bir
boyutta toplanmasit bu uygulamalara iliskin 6grenciler arasinda ortak bir diisiincenin oldugunu
gostermektedir. Bu durum zeka oyunlari temelli 6gretim uygulamalarina iliskin 6grenciler arasinda
benzer diisiincenin oldugu, 6grencilerin ortak bir paydada birlestikleri seklinde yorumlanabilir. Tiim bu
verilerden hareketle 6grenciler arasindaki benzerligin ne oldugu ve hangi climlelerin 6grenciler
tarafindan daha ¢ok Onemsendiginin tespiti amaciyla maddelere yonelik Z puanlart belirlenmistir.
Ayrica her bir faktor altinda yer alan maddelerin Z puanlar1 verilmistir. Bu baglamda birinci faktor altinda
toplanan 15 6grencinin maddelere yaklasim dereceleri agagidaki Tablo 5°te sunulmustur.
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Tablo 5. Q climlelerine yonelik Z degerleri ve faktor dagilimlari
Faktorler

Faktor 1 Faktor 2 Faktor 3 Faktor 4

Maddeler
Z Swa* Z Swa* Z Swa* Z Sira*

(2)Zeka oyunlar1 uygulamalari  matematiksel
problemleri ¢6zme becerimi gelistirmistir. 1.20 1 0.60 5 102 2 08 4

(12)Zekd oyunlarinin matematiksel problemleri
¢ozmemde katkisi yoktur. -0.66 8 1.47 1 -004 7 -089 11

PProblem Cozme

(1)Zeka  oyunlarinin  kullanilmas1  derslerdeki
basarimm artmasina katki saglamaktadir. 0.83 5 0.70 3 205 1 000 8

(o]
g
S5 (5)Zeka oyunlart uygulamalarmma yer verilmesi
] - - -
goé derslerdeki basarima bir katkis1 yoktur. 21 006 7 -053 11 08 4
(3)Zeka oyunlar1 uygulamalarina yer verilen derse
g, katilmaktan mutluluk duyarim. 1.07 2 054 9 004 5 000 8
E (6)Zeka oyunlar1 uygulamalar sikicidir. -0.68 9 0.19 6 -205 12 -089 11
. (10)Zeka oyunlarin arkaglarimla oynamak keyiflidir. 1.03 3 -058 10 -000 6 0.00 38
280 R .
i (8)Zeka oyunlarin1 tek basima oynamayi tercih 070 10 -025 8§ -049 9 089 4
[z ederim.
‘5 (7)Zekd oyunlari  uygulamalarinda  kullanilan
E‘» oyunlar (arag-geregler) dikkat cekicidir. 0.25 6 1.08 2 049 4 000 8
(]
=
= (11)Zekd oyunlari uygulamalarinda kullanilan
£ oyunlar (arag-geregler) ilgimi gekmemistir. -032 7 0.64 4 -053 11 -0.89 11
a

(9)Zeka oyunlart farkli ¢6ziim yollart gelistirmeyi

- 08 4 -1.18 11 -049 9 177 1
o gerektirir.

1rm

1

Gelist

(4)Zeka oyunlarinda birden fazla ¢oziim yolu

kullanilmaz. -1.69 12 207 12 053 3 -1.77 12

Q
2

<
=
n

* Tlgili faktor altinda yer alan 6grencilerin, maddeyi dnemseme sirasin1 gostermektedir.

Tablo 5 incelendiginde, birinci faktor altindaki 15 Ogrenciye gore; “Zekd oyunlart
uygulamalariin matematiksel problemleri ¢6zme becerisini gelistirdigi (2)” ve bu maddenin en pozitif
yaklasilan ifade oldugu goriilmektedir. Bu durum zeka oyunlar1 uygulamalarinin matematiksel problem
¢ozme becerisine katki sagladigi konusunda 6grenciler arasinda fikir birliginin saglandiginin giiglii bir
gostergesi olabilir. Bu bulguyu destekler nitelikte 6grencilerin “Zeka oyunlarinda birden fazla ¢oziim
yolu kullanilmaz (4).” goriisiinii kabul etmedigi, bu maddenin en negatif yaklagilan ifade oldugu ve bu
maddede de Ogrenciler arasinda fikir birliginin saglandig1 goriilmektedir. Bu durum zekd oyunlari
uygulamalarinda farkli ¢6ziim yollarinin kullanilip 6grencilerin  matematiksel problem ¢6zme
siireglerine katki sagladigina isaret etmektedir. Ayrica yapilan ¢aligma kapsaminda Q climleleri arasinda
yer alan alti olumlu maddenin tamaminin birinci faktér altinda toplandigi ve bu maddelerin Z
puanlarmin pozitif oldugu goriilmektedir. Ogrencilerin bu tiir uygulamalarin ders basarisina katki
sagladigina iligkin algilarinin olumlu yonde olup 6n plana c¢ikmasi zeka oyunlari uygulamalarinin
ogrencilerin ders basarilarina katki saglayacaginin bir gdstergesi olabilir. Tiim bu bulgular zeka oyunlari
temelli 6gretim uygulamalarina iliskin 6grenci tutumlarinin olumlu oldugunun bir gostergesidir.
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Tartisma, Sonuc ve Oneriler

Q metodolojisi kullanilarak gergeklestirilen bu ¢alisma, zekd oyunlari temelli &gretim
uygulamalarimin 6grenciler tarafindan nasil algilandigini, dgrencilerin zeka oyunlar temelli 6gretim
uygulamalarina iliskin ortak bir goriis etrafinda birlesip birlesmediklerinin tespiti amaciyla
gerceklestirilmistir. Zeka oyunlar1 temelli 6gretim uygulamalarma iliskin elde edilen bulgular
incelendiginde ilkokul 6grencilerin bu uygulamalara dair ortak bir diislince yapisina sahip olduklar1 ve
bu ortak diisiincelerinin olumlu oldugu tespit edilmistir. Ilkokul 6grencilerinin sahip oldugu ortak
diisiincede; zeka oyunlar1 temelli 6gretim uygulamalarinin 6grencilerin matematiksel problem ¢ézme
siireglerinden keyif aldiklari, bu tiir uygulamalarin farkli ¢6ziim yollar: gelistirdigi ve 6grencilerin ders
bagarilarini arttirdigi gibi maddeler 6n plana ¢ikmaktadir. Buradan hareketle bu tiir uygulamalarin
ogrencilerin problem ¢ézme becerileri iizerinde etkili oldugu konusunda ortak bir diislince yapisinin
olustugu ifade edilebilir. Ayrica 6grencilerin bu uygulama siirecince keyif almalar1 ve uygulamalara
katilmaktan mutluluk duymalar1 bu tiir zeka oyunlar1 temelli 6gretim uygulamalariin 6grencilerin
ilgilerini ¢ekmesinden kaynaklanabilir. Tiim bunlarm yani sira 6grencilerin bu tiir zekd oyunlar
uygulamalar siiresince farkli ¢6ziim yollar1 gelistirerek oyunu kazanmaya c¢aligmalar1 6grencilerin
strateji gelistirme siirecine iligkin olumlu bir diistince gelistirmelerine sebep olabilir. Ayrica 6grencilerin
zekd oyunlari uygulamalart siirecinde gelistirdikleri stratejiler etkili ve anlamli grenmenin
gerceklesmesinde onemli katkilar saglayabilir. Mevcut aragtirma sonuclariyla benzer sekilde zeka
oyunlart ve bulmacalar kullanilarak gergeklestirilen matematik 6gretiminin 6grenme siirecini daha
eglenceli ve anlamli hale getirdigini (Akkaya vd., 2022), egitsel oyunlar arasinda yer alabilecek olan
zekd oyunlarinin ilkokul diizeyindeki 6grencilerin etkili 6grenme siirecine katki sagladigini (Mubaslat,
2012), tangram etkinliklerinin 6grencilerin 6grenme siirecini kolaylastirdigini ve 6grencilere yaparak
yasayarak ogrenme firsati sunarak aktif 6grenme deneyimi yasattigin1 (Moi-Siew ve Abdullah, 2012)
ortaya koyan arastirmalar mevcuttur. Ayrica dijital ortamda sunulan oyun temelli 6grenme ortamlari,
diisiinme siireclerini destekleyen 6gretim araglar olarak degerlendirilmektedir. Buradan hareketle dijital
ortamda tasarlanan zeka oyunlari, strateji gelistirme, problem i¢in ¢oziim plani gelistirme, gelistirilen
plan1 hayata gegirme, muhakeme etme ve farkli ¢éziim yollar1 gelistirme firsati sunmaktadir (Ott ve
Pozzi, 2011). Bu baglamda, sinif ortaminda gerceklestirilen 6grenmelerin anlamli hale getirilmesi igin
Ogretim yontemleri farklilastirilabilir. Bu dogrultuda o6grenci merkezli, aktif o6grenmelerin
oyunlart temelli 6gretim uygulamalarinin farkli bakis agisi gelistirme, problem ¢dzme ve strateji
gelistirme becerilerini desteklenmesine iligkin 6grencilerin ortak bir bakis acisina sahip olmasi bu tiir
uygulamalarin gii¢lii egitim araglar1 arasinda yer aldiginin giiclii bir géstergesi olabilir.

Zeka oyunlar1 temelli 6gretim uygulamalarina iliskin arastirma kapsaminda hazirlanan Q
climlelerinin Z degerlerine bakildig1 zaman bu tiir 6gretim uygulamalarinin 6grencilerin matematiksel
problemleri ¢ozme becerilerini gelistirdigi maddesinin degerinin oldukea yiiksek oldugu goriilmektedir.
Bu durum zekd oyunlar1 temelli dgretim uygulamalarinin 6nemine vurgu yapmaktadir. Mevcut
arastirma bulgusunu destekler nitelikte zekd oyunlari uygulamalarmin &grencilerin problem ¢dzme
becerilerinin gelisimine olumlu yonde katki sagladigina iligkin aragtirma sonuglart mevcuttur (Demirel
ve Karakus-Yilmaz, 2019; Demirel, 2015; Durmaz ve Durmaz, 2015; Esentas, 2021; Kurbal, 2015;
Reiter vd., 2014; Sahin, 2019; Sanlidag ve Aykac, 2021; Yiiksel vd., 2017). Ayrica zeka oyunlari temelli
Ogretim uygulamalarinda farkli ¢6ziim yollar1 kullanilamaz maddesinin Z puani siralamasinda negatif
diizeyde son sirada yer almasi bu tiir zeka oyunlar1 temelli 6gretim uygulamalar siiresince farkli ¢oziim
yollart gelistirildiginin, farkli stratejiler kullanilarak 6zgilin ¢oziimlerin gelistirildiginin gdstergesi
olabilir. Bu calismada elde edilen bulgular1 destekler nitelikte; Kirriemuir ve Mcfarlane’nin (2007)
Ogretmenler ve veliler ile yapmis olduklar1 calismada; oyunlarin stratejik diigiinme, iletigim, isbirligi,
karar verme, problem ¢6zme ve miizakere etme gibi becerilerin gelisimine katki sagladigi sonucuna
ulagmiglardir. Benzer sekilde Reteir vd. (2014) zeka oyunlar tiirleri arasinda yer alan islem oyunlar
kategorisi altinda yer alan kendoku bulmacalarinin 6ziinde aritmetik becerileri icerdigini ortaya
koymuslardir. Bunun yani sira bu oyunlar tiimden gelim, akil yiiriitme, muhakeme ve giinlilk yasam
problemlerini ¢6zme gibi becerilerin gelisimini desteklemektedir. Ayrica diger zeka oyunlarinda oldugu
gibi sinif ortaminda kendoku oyununun kullanilmasinin bir diger nedeni ise farkli ¢oziim yollar
kullanilarak ¢6ziim elde edilmesidir. Ayrica Moi-Siew ve Abdullah (2012) ilkokul 6gretmenleriyle
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yirittiikleri arastirmada tangram etkinliklerinin &grencilerin geometriye karsi ilgilerini arttirdigi ve
yaraticilik becerilerinin gelisimine katki sagladigi sonucuna ulagsmistir. Buradan hareketle ilkokul
ogretmenleri 6grencilerin geometrik diisiinme becerilerini gelistirmek amaciyla tangram oyunlarinin
smiflarda kullanilmasinin faydali olacagini belirtmislerdir.

Bir¢ok caligma zeka oyunlarinin 6grencilere orijinal ¢oziimler gelistirme ve bunlar1 uygulama
firsati sundugu (Ott ve Pozzi, 2011), 6grencilerin 6grenmeleri iizerinde etkili oldugu (Demirel ve
Karakus-Yilmaz, 2019; Kula, 2021; Mubaslat, 2012); problem ¢6zme ve muhakeme etme siireglerini
destekledigi (Bottino vd., 2014); 6grencilerin giinliik yasam problemlerine 6zgiin ¢éziim yollar
gelistirmelerine, bu problemlerin ¢éziimiinde hizli ve dogru karar almalarina (Devecioglu ve Karadag,
2014) ve tiim bunlarin yan1 sira 6grencilerin iist diizey diislinme becerileri iizerinde (Alkan ve Mertol,
2017; Bas vd., 2020; Bottino ve Ott, 2006; Earp vd., 2014; Kula, 2019; Romero vd., 2015; Sigirtmag,
2016) etkili bir arag olarak kullanilabilecegini gostermektedir. Mevcut calismada da dgrencilerin zeka
oyunlart temelli 6gretim uygulamalan stireglerine iliskin olumlu bir tutuma sahip olduklan tespit
edilmistir. Buradan hareketle mevcut arastirmada zekd oyunlar1 temelli 6gretim uygulamalariin
matematiksel problem ¢dzme becerisini gelistirir ifadesine iliskin 6grencilerin algilarinin olumlu yonde
ve yiksek diizeyde olmasi alan yazindaki ¢alismalarda elde edilen bu tiir 6gretim uygulamalarimin
problem ¢dzme becerisinin gelisimine dnemli katkilar sagladigi bulgulari ile kismen Ortiismektedir.

Zeka oyunlar1 uygulamalar stirecinde 6grencilerin problem ¢dzme becerisinin gelisimine katki
sagladigi konusunda Ogrencilerin ortak bir diisiince etrafinda birlestirdikleri tespit edilmistir.
Arastirmada ulasilan bu sonuca benzer sekilde; Alkas-Ulusoy vd. (2017) zeka oyunlarinin matematiksel
becerilere katki sagladigini belirtmislerdir. Ayrica Devecioglu ve Karadag (2014) zekd oyunlariin
ogrencilerin problem ¢dzme siireglerinde yer alan yeterlilikleri kazandirmada etkili oldugu iizerinde
durmuslardir. Sahin (2019) ise bu tiir uygulamalarin 6grencilerin problem ¢6zme becerilerini
destekledigini tespit etmistir. Alan yazinda konu ile ilgili yapilan ¢aligmalar incelendiginde mevcut
arastirma bulgularini destekler nitelikte, zeka oyunlari uygulamalarinin 6grencilerin problem ¢6zme
becerini kazandirmada etkili olduguna iligkin (Baki, 2018; Bottino ve Ott, 2006; Bottoni vd., 2007;
Bottoni vd., 2014; Demirel ve Karakus-Yilmaz 2019; Demirel, 2015; Devecioglu & Karadag, 2014;
Durmaz ve Durmaz, 2015; Earp vd., 2014; Erdogan vd., 2017; Esentas, 2021; Kula, 2019; Kurbal, 2015;
Marangoz ve Demirtas, 2014; Orak vd., 2016; Romero vd., 2015; Sahin, 2019; Sanlidag ve Aykag,
2021) galigmalar yer almaktadir. Ayrica alan yazinda yer alan galigmalarda zeka oyunlarinin problem
¢Ozme becerisinin yani sira analitik diisiinme, karar verme ve elestirel diisiinme, muhakeme ve stratejik
diisiinme gibi beceriler iizerinde etkili oldugunu gosteren calismalar da mevcuttur (Akbas ve Baki, 2015;
Bas vd., 2020; Bottino ve Ott, 2006; Bottino vd., 2007; Romero vd., 2015; Tas ve Yondemli, 2018).
Mevcut aragtirmada zekd oyunlar1 6gretim uygulamalarinin dgrencilere problem ¢dzme, farkli bakis
acis1 gelistirme gibi st diizey bir becerinin kazandirilmasinda etkili oldugu konusunda 6grencilerin
ortak bir goriis etrafinda birlesmeleri arastirmanin en goze ¢arpan bulgular1 arasinda yer almaktadir.

Gergeklestirilen zekd oyunlari temelli 6gretim uygulamalarinda Ogrencilerin farkli ¢6ziim
yollar1 elde etme ve ders basarisi gelistirme ifadelerinin 6n plana ¢iktig1 goriilmiistiir. Benzer sekilde
Demirel (2015) zeka oyunlart uygulamalarinda 6grencilerin oyun esnasinda gelistirmis olduklar
stratejilerin  6grencilerin diiginme, problem ¢ozme ve akademik basarilarina katki sagladigim
belirtmistir. Yapilan arastirmada tespit edilen 6grenci algilarini destekler nitelikte Marangoz (2018)
zekd oyunlan tiirleri arasinda yer alan mekanik zekd oyunlarmin 6grencilerin zihinsel becerilerini
arttirdig1 sonucuna ulasmistir. Bottino vd. (2013) okul basarisi ile bu oyunlar1 oynama becerisi arasinda
giicli bir iligkinin oldugunu belirtmiglerdir. Ayrica bu tiir 6gretim uygulamalarinin 6grencilerin biligsel
becerilerine katki sagladigin1 gosteren calismalar oldugu goriilmektedir (Hsieh ve Chen, 2019;
Sigirtmag, 2016). Mevcut ¢alismada zeka oyunlari temelli 6gretim uygulamalart siirecinde 6ne ¢ikan
Ogelerin neler oldugu ortaya konmustur. Ayrica arastirmada zeka oyunlar1 temelli Ogretim
uygulamalarinin kullanilmasmin 6grenciler tarafindan nasil algilandiginin tespit edilmesi egitim
siirecinde yer alan biitiin paydaslara bir yol haritasi sunacaktir. Yapilan ¢aligma, dersinde zeka oyunlari
temelli 6gretim uygulamalarin1 kullanmak isteyen 6gretmenlere siirecin 0grenciler tarafindan nasil
algilandigma ve stirece iligkin 6grencilerin énem verdikleri ifadelerin neler olduguna iliskin genel bir
sablon sunmaktadir. Bu kapsamda mevcut arastirmada zeka oyunlar1 temelli 6gretim uygulamalarinin
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ders basarisia katki sagladigi konusunda 6grenciler arasinda ortak bir diisiincenin hakim oldugu
goriilmektedir.

Aragtirmanin katilimcilart bir devlet ilkokulunun dordiincii sinifindan segilen 22 6grenciden
olusmaktadir. Arastirma kapsaminda 6grencilerin zeka oyunlar temelli 6gretim uygulamalarina iliskin
algilarmin tespiti Q Metod Algi Olgegi’'nden elde edilen verilerle smirlidir. Bunun yani sira veri toplama
araclarindaki maddeleri katilimcilarin igtenlikle cevapladiklari varsayilmistir.

Arastirmada elde edilen bulgular sonucunda ilkokul 6grencilerinin zeka oyunlar1 temelli
Ogretim uygulamalarina iliskin benzer diisiincelere sahip olduklar1 tespit edilmistir. “Zeka oyunlar
uygulamalarina yer verilen derse katilmaktan mutluluk duyarim.”, “Zeka oyunlarmi arkadaslarimla
oynamak keyiflidir.” ve “Zeka oyunlar1 uygulamalari matematiksel problemleri ¢6zme becerimi
gelistirmistir.” ifadelerine iligskin 6grenci algilarinin olumlu yonde olmasi ve 6grencilerin bu ifadelere
iliskin algilarinin ortak bir paydada toplanmasi nedeniyle 6gretmenlere egitim-dgretim siireglerinde bu
tiir uygulamalara yer vermeleri onerilebilir. Bunun yani sira 6gretmenler bu zeka oyunlari siirecinde 6ne
cikan Ogeleri dikkate alarak zekd oyunlar1 temelli Ogretim uygulamalarina iliskin derslerde
kullanabilecekleri farkli siiregler tasarlayabilirler. Arastirmacilar zekd oyunlari temelli O6gretim
uygulamalarinin 6grencilerin matematiksel problem ¢ézme becerisini gelistirebilecegi ifadesinden
hareketle zekd oyunlarinin problem ¢6zme becerisine etkisine iligkin deneysel arastirmalar
tasarlayabilir. Ayrica farkli yas ve smif seviyelerindeki Ogrencilerin bu tiir uygulamalara iliskin
algilarinin tespit edildigi arastirmalar tasarlanabilir.
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