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Spatial thinking refers to basic skills in geography teaching, which
enables students to understand spatial relationships, analyze geographical
information, and develop a holistic understanding of the world. Teacher
dispositions play a critical role in helping students acquire these skills.
Despite their importance, our knowledge about teachers' dispositions to
teach spatial thinking is quite limited. This research aimed to examine the
effect of preservice geography teachers’ spatial self-efficacy and spatial
anxiety on their dispositions to teach spatial thinking. It was conducted
using a descriptive survey research design. The sample consisted of 585
students studying geography at state universities in Tiirkiye. The data
were collected using the Spatial Ability Self-Report Scale, the Teaching
Spatial Thinking through Geography Disposition Inventory, and the
Spatial Anxiety Scale. The data were analyzed using the Pearson
correlation and structural equation modeling. The analysis results yielded
a significant positive correlation between spatial self-efficacy and
dispositions to teach spatial thinking. As preservice teachers’ spatial self-
efficacy increased, their dispositions to teach spatial thinking also
increased. There was also a negative correlation between spatial anxiety
and dispositions to teach spatial thinking. When preservice teachers’
spatial anxiety increased, their dispositions to teach spatial topics
decreased. These results showed that spatial self-efficacy and spatial
anxiety play an important role in preservice geography teachers'
dispositions to teach spatial thinking. Accordingly, training programs and
experimental work aimed at increasing spatial self-efficacy and reducing
spatial anxiety would help improve preservice teachers’ dispositions to
teach spatial thinking.

Introduction

Spatial thinking (ST) is among the indispensable basic skills of geography teaching.
The value of ST in geography teaching is that it enables students to understand spatial
relationships, analyze geographical information, and shape a holistic worldview. ST allows
students to recognize better the concepts of place and space, the distribution of geographical
phenomena, and the connections between these phenomena. It also improves students’
analytical and creative thinking abilities to solve problems and enables them to use
geographic information technologies effectively and generate innovative solutions to real-
world problems. ST refers to “a constructive amalgam of three elements: concepts of space,
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tools of representation, and processes of reasoning” (NRC, 2006, p. ix). Students need to
master spatial skills to form spatial concepts, understand representations, and engage in
spatial reasoning (Jo & Bednarz, 2014a; Lee et al., 2018). In this sense, geography teachers
are primarily responsible for teaching spatial skills to students.

Geography teachers should have essential skills and knowledge to teach ST, such as spatial
terminology, using spatial representations and geographic information systems, map reading
and interpretation, critical thinking, problem-solving, and communication. However, teachers’
knowledge and skills do not guarantee their disposition to teach (Almerico et al., 2011;
Bercaw et al., 2012; Borko et al., 2007; Davis & Stewart, 2005; Diez, 2007; Dottin, 2009;
Eberly et al., 2007; Jo & Bednarz, 2014b). If a geography teacher has sufficient knowledge
and skills about ST, but has a low level of dispositions to teach, it will be hard for students to
acquire ST (Jo & Bednarz, 2014b). Thus, teacher dispositions play a critical role in
performances such as transferring knowledge and skills related to ST, employing spatial
technologies, preparing teaching materials, and motivating students. Teacher dispositions are
as valuable as teacher knowledge and skills, and well-structured teaching methods, materials,
and curricula to succeed in the teaching and learning of ST (Jo & Bednarz, 2014b). However,
our knowledge about geography teachers’ dispositions towards teaching ST is still limited to a
few studies (Lee et al., 2018; Sanli & Jo, 2020). These studies have examined dispositions
towards ST teaching among preservice geography teachers in terms of demographics. Thus,
this indicates a need for research that investigates how teachers are affected by psychological
factors such as spatial self-efficacy (SSE) and spatial anxiety (SA), which affect their teaching
dispositions. Against this background, the present research attempts to fill a gap by examining
the effect of preservice geography teachers’ SSE and SA on their dispositions towards
teaching ST. In this research, SSE is accepted as teachers’ beliefs in their capacity to fulfil
spatial tasks, and SA is accepted as anxiety and stress felt in the face of such tasks. The
research results will add to the efforts to support preservice teachers’ professional
development. ST is today considered a strong predictor of skills in science, technology,
engineering, and mathematics (STEM) subjects (Gagnier & Fisher, 2017; Safadel, 2016; Uttal
& Cohen, 2012); thus, improving preservice teachers’ ST skills may also help increase their
STEM achievement. The research results could also guide in determining how geography
teacher training programs can be improved and revised. Thus, preservice teachers who
graduate from revised undergraduate programs can help students develop spatial skills once
they begin their professional careers.

Spatial Self-Efficacy

Self-efficacy, introduced by Bandura (1977), refers to people's belief in their ability to
plan and execute actions to handle different situations effectively. Within Bandura's (1986)
broader theory of self-efficacy 1986, spatial self-efficacy (SSE) focuses explicitly on how
confident individuals feel about their skills to successfully perform spatial tasks and overcome
spatial difficulties. In essence, SSE is about how much someone believes in their capabilities
when dealing with spatial tasks and challenges (Kuznetcova et al., 2022; Pajares, 1996;
Safadel, 2016). SSE supports teachers’ ability to think creatively and innovatively in the
teaching process. Self-confident teachers could be more courageous in generating new ideas
and solutions. Teachers’ SSE also affects their willingness to try out different strategies and
generate alternative solutions when faced with spatial tasks (Kuznetcova et al., 2022;
Pazzaglia et al., 2017; Power et al., 2016). SSE is positively related to individuals’ success,
motivation, and persistence in spatial tasks (Coxon et al., 2016; Pazzaglia et al., 2018; Penna
et al., 2014). Additionally, SSE affects “one’s motivations, learning outcomes, engagement,

d""-i.ﬁr,
£ ;
Participatory Educational Research (PER) ‘@K
1.%. Ve
Acaeri

-209-



The Effect of Spatial Self-Efficacy and Anxiety on Preservice Geography Teachers’ Teaching Dispositions C. Sanlt

and ultimately performance on spatial tasks” (Arikan & Cetin, 2024, p. 2). Relevant research
in geography education has reported that preservice geography teachers’ SSE influences
performances such as accomplishing spatial tasks, devoting more effort to spatial operations,
showing perseverance in challenging tasks, and controlling emotional reactions in the face of
obstacles (Jo & Bednarz, 2014b; Lee et al.,2018; Sanli & Jo, 2020). Therefore, measuring
teachers’ SSE and taking necessary steps are critical for the successful teaching of ST.

Various instruments are used to measure SSE (Arikan & Cetin, 2024; Kuznetcova et al.,
2022; Safadel et al., 2023; Turgut, 2015). However, these instruments cannot measure all
aspects of spatial skills, rather they measure one aspect of spatial skills or a few spatial skills
due to the complex nature of ST. Kuznetcova et al. (2022) developed the Visuospatial Self-
Efficacy Scale with a sample of university students to measure SSE related to five spatial
skills (i.e., “Rotation and Symmetry”, “Isometric and Orthographic Views”, “Folding Flat
Patterns”, “Real-Life Tasks: “Implicit VS [visuospatial] Skill Use”, and “Real-Life Task:
Explicit VS Skill Use”) (pp. 418-419). More recently, Arikan and Cetin (2024) developed the
“Spatial Skills Self-Efficacy Scale” to evaluate self-efficacy related to four spatial skills (i.e.,
“Intrinsic static”, “intrinsic dynamic”, “extrinsic static”, and “extrinsic dynamic”). The
“Spatial Ability Self-Report Scale” (SASRS) developed by Turgut (2015) measures university
students’ spatial skills. The present research also investigated preservice geography teachers’
using SASRS.

Spatial Anxiety

Anxiety is a state of worry and uneasiness about a situation that a person is
experiencing or is likely to experience. Anxiety emerges as a reaction specific to a particular
context or task. SA refers to the feelings of fear, concern, and stress caused by spatial
processing, such as mental manipulation, navigation, and visualization (Geer, 2019; Geer et
al., 2024; Kremmyda et al., 2016; Lawton, 1994; Lawton, et al.,2016; Lyons et al., 2018;
Meneghetti, et al; 2021; Ramirez et al., 2012; Vieites et al., 2020). SA is specific to each task
(Lourenco & Liu, 2023). Navigation anxiety, for example, differs from anxiety arising from
imagery or manipulation (mental rotation) (Alvarez-Vargas et al., 2020; Blajenkova, et
al.,2006; Lyons et al., 2018; Malanchini et al., 2017). This is because there are multiple
causes of SA. According to Lynch (1960), the experience of getting lost is a state of anxiety
associated with an individual’s emotional sense of security. Walkowiak et al. (2015) found
that lack of information causes anxiety, especially in spatial tasks such as navigating (Lawton
& Kallai, 2002; Malanchini et al., 2017) or reaching a route (Maloney et al., 2014; Oliver et
al., 2024). Gender stereotypes (such as prejudices that girls are less successful in spatial tasks)
cause SA (Nazareth et al., 2019; Vieites et al., 2020). Delage et al. (2022) reported that
women had higher anxiety than men in a series of spatial tasks, especially for manipulation
tasks. According to Lourenco and Liu (2023), SA is caused by previous negative experiences
or failures related to spatial tasks. This situation is often caused by a decline in confidence in
one’s own spatial skills (i.e., SSE). SA is also associated with the lack of participation and
practice in activities that require spatial skills in early childhood (Anticich et al., 2012;
Ramirez et al., 2012). This is why children are encouraged to participate in activities that
require spatial skills, especially in early childhood. Thus, it seems unlikely to define a single
factor that causes SA. Therefore, researchers have recently drawn attention to the use of
multidimensional anxiety scales (Geer et al.,, 2024; Oliver et al., 2024) instead of
unidimensional anxiety scales (Lawton, 1994; Ramirez et al., 2012) to assess SA. Lyons et al.
(2018) developed the “Spatial Anxiety Scale” for imagery, navigation, and mental
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Imagery anxiety occurs when an individual tries to mentally visualize objects or situations,
mental manipulation anxiety occurs during spatial tasks such as manipulation and imagery,
and navigation anxiety refers to negative thoughts and emotional reactions that emerge when
an individual tries to reach from one place to another or follow a specific route (Lyons et al.,
2018). Recent research has found stronger correlations between these components of SA and
skills (i.e., object manipulation, spatial navigation, and visual memory) (Geer, 2019; Geer et
al., 2024; Kremmyda et al., 2016; Lyons et al., 2018; Oliver et al. 2024). The mechanisms of
navigation and mental manipulation anxiety are linked to mechanisms of navigation and
mental manipulation skills (Geer et al., 2024). Accordingly, the present research examined
preservice geography teachers’ SA that emerges from spatial tasks related to imagery, mental
manipulation, and navigation.

Dispositions Toward Teaching Spatial Thinking

Dispositions to teach ST refer to teachers’ willingness to teach spatial skills. Teacher
dispositions are driven by factors such as the view that all students can learn, the employment
of effective teaching strategies in the classroom, and commitment to a safe and supportive
learning atmosphere (Borko et al., 2007; Cano, 2005; Schommer-Aikins, 1993; Schraw &
Olafson, 2003). Teachers’ teaching dispositions also influence student motivation, learning
time, self-efficacy, and student achievement (Chan, 2003; Chan & Elliott, 2004; Paulsen &
Feldman, 1999; Johnson, 1992; King & Kitchener, 2002; Letina, 2022; Schommer-Aikins,
2004). Geography teachers’ positive dispositions towards teaching ST improve their
performances in terms of including more spatial tasks in their classes, using spatial concepts
and technologies effectively, and guiding students in solving spatial problems (Jo & Bednarz,
2014a, 2014b). A geography teacher who is highly disposed to teach ST may be expected to
compare the change in the water level of a lake over the years by using spatial software (such
as Google Earth) or analyze the distribution of settlement areas in a city by using GIS.
Teachers willing to teach ST are more likely to plan various teaching methods and activities
in out-of-school learning environments to help students better understand spatial concepts and
relationships. They can, for example, teach spatial concepts through games or simulations or
plan fieldwork and orienteering to give students an active learning experience in nature (Sanl
& Jo, 2020). In this sense, teacher dispositions to teach ST are of critical importance to build
and foster ST skills in students.

Along with the growing importance attached to teaching ST over the last decade, there has
been a focus on geography teachers’ dispositions. The first study in the literature was an
inventory developed by Jo and Bednarz (2014b). Sanli and Sezer (2019) adapted this
inventory to Turkish and tested its validity and reliability. The effect of demographics on
teacher dispositions to teach ST was investigated by Lee et al. (2018) administering the
original inventory to Chinese and Korean preservice geography teachers and by Sanli and Jo
(2020) using the adapted Turkish version Turkish with a sample of preservice geography
teachers. The researchers reported that the instruments are valid and reliable in determining
preservice geography teachers’ teaching dispositions. The Turkish version of the scale
adapted by Sanli and Sezer (2019) consists of five subscales. The subscale of “teaching
thinking skills” deals with “teachers’ beliefs in teaching thinking skills and their willingness
to help students develop thinking skills using various teaching strategies”. The subscale of
teaching ST skills deals “with the awareness, understanding and value of ST and the
importance of its teaching in schools”. The subscale of ST in geography deals with teachers’
willingness “to teach spatial thinking in geography classes”. The subscale of “explicit
teaching of spatial concepts” deals with how explicitly teachers teach spatial concepts Lastly,
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the subscale of “adopting spatial representations and geospatial technologies in instruction”
deals with “teachers’ understanding of using GISs and spatial representations such as maps
and globes in classrooms” (p. 2074). The “Teaching Spatial Thinking through Geography
Disposition Inventory” was used in this research to investigate the effects of SSE and anxiety
on preservice geography teachers’ dispositions to teach ST.

The Purpose and Significance of the Research

The purpose of this research is to examine the effect of preservice geography teachers’
SSE and SA on their dispositions to teach ST. SSE is a decisive factor in performing spatial
tasks. SSE has been found to be positively linked to individuals’ performance, success,
motivation, and patience in spatial tasks. Penna et al. (2014) found that confidence in one’s
spatial skills affects performance on statistical reasoning tasks. Likewise, Coxon et al. (2016)
found that the level of SSE affects success in spatial tasks (especially navigation). Pazzaglia
et al. (2018) reported a positive correlation between SSE and the development of spatial
skills. Gagnier et al. (2022) also concluded that SSE affects motivation in people’s efforts to
face obstacles and achieve goals. Duffin et al. (2012) observed that teachers’ high self-
efficacy in ST directly impacts their teaching strategies and practices to develop their
students’ skills. On a similar note, several studies have reported that preservice geography
teachers’ SSE affects their effort and success in completing spatial tasks, their perseverance in
challenging tasks, and controlling emotional reactions in the face of obstacles (Jo & Bednarz,
2014b; Lee et al., 2018; Sanli & Jo, 2020). Teacher self-efficacy is also tied to openness to
new teaching methods (Berman et al., 1977; De Mesquita & Drake, 1994; Guskey, 1987),
fidelity to program implementation (Durlak & DuPre, 2008), effective teaching techniques
(Ross, 1994; Woolfolk-Hoy & Burke-Spero, 2005), effective classroom management
(Dikmenli & Cifci, 2016; Tsouloupas et al., 2010), time management (Allinder, 1994),
ensuring student motivation (Duffin et al., 2012; Schunk & Mullen, 2012), and academic
achievement (Bates et al., 2011; Beilock et al., 2010; Gunderson et al., 2012; Kane & Staiger,
2008). The present research will offer insights into how preservice geography teachers’ self-
efficacy is reflected in their teaching dispositions. Preservice teachers with high SSE may
develop a stronger belief in ST. This may promote their motivation and effort to solve spatial
problems in the teaching process. Moreover, preservice teachers with high self-efficacy may
feel more comfortable teaching spatial topics and develop more effective teaching strategies.
This can help both teachers and students to improve their spatial skills.

Like self-efficacy, SA is also a decisive factor in individuals’ performance of spatial tasks.
Earlier studies have shown that SA affects self-efficacy, successful performance, focus,
motivation, problem-solving strategies, and time management in spatial tasks. Lawton (1994)
argued that individuals with high levels of SA feel less competent. Similarly, Ramirez et al.
(2012) found that mental rotation is negatively affected by high SA. Lyons et al. (2018)
reported that increased SA leads individuals to avoid spatial tasks. Dursun (2010) also found
that preservice teachers with high SA had a low level of spatial visualization ability.
Similarly, Rocha et al. (2022) found that high SA weakened teachers’ mental rotation ability
for mental manipulation tasks. Teachers’ SA is likely to be reflected in students’ ST.
Gunderson et al. (2012) noted that high SA in teachers led to a poor spatial performance in
students. According to Gagnier and Fisher (2020), teachers who are more anxious about ST
offer their students fewer opportunities to develop their spatial skills. Low SA enhances
teachers’ SSE. It was discovered that primary school teachers who experienced less anxiety
when tackling spatial problems tended to develop a greater confidence in their ability to
enhance these skills through consistent practice (Gagnier et al., 2022). Moreover, teachers’
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high SA are linked to the frequency of performing spatial tasks in their classes (Gagnier &
Fisher, 2020; Gunderson et al., 2012), time allocated to teach ST (Levine et al., 2012), the
nature of the spatial tasks performed (Gagnier & Fisher, 2020), teachers’ use of strategies to
improve spatial skills and their motivation in the teaching process (Bursal & Paznokas, 2006),
and the likelihood of using process-oriented teaching methods. Taken together, these findings
indicate the potential effects of high SA on preservice geography teachers’ spatial skills; thus,
they provide insights into how SA is reflected in their teaching dispositions. In other words,
an increase in SA may cause preservice teachers to feel more stress while performing spatial
tasks. This may cause them to avoid activities and applications related to spatial topics (e.g.,
GIS, navigation applications, maps, etc.) or to be timid in performing such tasks. In this sense,
identifying teachers with high SA helps design specific training for them so that they can
overcome their anxiety and improve their performance through structured training (Lyons et
al., 2018).

Given the theoretical background and the relevant literature, there seems to be a correlation
between preservice geography teachers’ ST teaching dispositions and their SSE and SA. The
following two hypotheses were formulated accordingly:

H1: SSE positively affects dispositions towards teaching ST in geography courses.

H2: SA negatively affects dispositions towards teaching ST in geography courses.
Methods

Research Design

The research used a correlational survey design aimed at investigating relationships
between multiple variables (Biiylikoztiirk, et al., 2020). SSE and SA were treated as the
independent variables, while dispositions to teach ST were treated as the dependent variable.
Structural equation modelling (SEM) was used to analyze correlations between the variables
in greater depth. The model was aimed at finding out how preservice geography teachers’
SSE and SA affect their dispositions to teach ST.

Research Sample

The research recruited a sample of 585 students studying in the geography
departments of 10 state universities in Tiirkiye. Geography departments in Tiirkiye were
initially established to train scientists in geography. However, over the years, students
studying geography have been given pedagogy training as part of their standard
undergraduate studies, and they are today entitled to become geography teachers after
graduation and accepted as teachers in terms of graduate employment. Thus, the participating
students were referred to as preservice geography teachers. The target population includes
approximately 13,000 preservice geography teachers. The sample size required to represent
the population was calculated using the formula “n = N.t%.p.q / d>.(N-1) + t%p.q”. N is the total
number of individuals in the target population; n is the required sample size; p is the
probability of the event occurring; q is the probability of the event not occurring; t is the
theoretical value obtained from the t-table at a specified level of significance; and d is the
accepted sampling error based on the event frequency (Yazicioglu & Erdogan, 2014). For the
target population (N), the theoretical t-value was set at 1.96, with a sampling error of 0.05, p
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=.5,q = 0.5, and a = 0.05. With these values, the minimum required sample size was
calculated to be 370. The number of participants (585) in this research was significantly
higher than the minimum required sample size.

Data Collection Instruments

Spatial Ability Self-Report Scale

The SASRS was developed by Turgut (2015) to measure the ST self-efficacy of
university students in Turkey. The scale consists of 18 items and is rated on a 5-point Likert-
type scale. The Cronbach’s alpha was found to be .88 for the total scale. The scale has three
subscales: “Object Manipulation Spatial Ability (OMSA), Spatial Navigational Ability
(SNA), and Visual Memory (VM)” (p. 1997). The OMSA subscale is related to the perceived
ability to mentally rotate, combine, separate, or otherwise manipulate objects; the SNA is
related to the belief in skills such as navigating, planning routes, and map out locations; and
the VM factor is related to the perceived ability to memorize and use images or locations of
objects (Turgut, 2015). Example items include “I can imagine the rotated versions of three-
dimensional objects mentally”, and “I can find a shorter route to a location if I have been
there before”. A high score on this scale indicates that preservice teachers have high self-
confidence in spatial skills and can use these skills effectively. A low score indicates that they
have low self-confidence in spatial skills and may experience difficulties in performing spatial
tasks.

Inventory of Teaching ST through Geography Disposition

Jo and Bednarz (2014) created an inventory to assess how prepared future teachers
were to teach spatial skills in their classrooms. Later on, Sanli and Sezer (2019) translated and
adjusted this inventory into Turkish. The Turkish version includes 23 items, each rated on a
scale of 1 to 5 to gauge agreement. They found that the overall reliability of the inventory was
relatively high, with a Cronbach’s alpha value of 0.89. The inventory consists of five
subscales: “teaching thinking skills, teaching spatial thinking skills, spatial thinking in
geography, explicit teaching of spatial concepts, and adopting spatial representations and
geospatial technologies in instruction”. Example items include “I believe that spatial thinking
should be taught in schools”, and “I believe that geospatial technologies, such as geographic
information systems (GIS) and global positioning systems (GPS)”. A high score indicates a
high level of teacher dispositions to teach ST in geography classes, while a low score
indicates a low level of teacher dispositions. Scores on this scale are subjective as they reflect
one’s own perception of their spatial abilities and confidence. A high score is not an objective
indicator of spatial skills, rather it indicates a high level of confidence in spatial tasks,
whereas low scores indicate a low level of confidence in spatial tasks.

Spatial Anxiety Scale

The scale, first developed by Lyons and colleagues in 2018 to measure spatial anxiety
in adults, was later translated into Turkish by Pocan and his team in 2020, specifically for
university students. When they tested the Turkish version, it showed strong reliability overall,
with a Cronbach's alpha coefficient of 0.90. This means that the questions in the scale
consistently measured what they were supposed to measure among the Turkish university
students who participated in the study. The scale consists of three subscales: “navigation,
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mental manipulation, and imagery” (p. 526). The scale consists of 21 items and asks
respondents to rate their anxiety on a 5-point Likert-type scale. Example items include
“Finding your way to an appointment in an area of a city or town with which you are not
familiar”, “Trying to get somewhere you have never been to before in the middle of an
unfamiliar city”, and “Asked to follow directions to a location across town without the use of
a map”. A high score indicates high anxiety about spatial tasks. This means that the
respondent experiences anxiety, stress, or discomfort while performing spatial tasks. Low
scores indicate a low level of anxiety about spatial tasks. This means that the respondent can
cope with spatial tasks more easily.

Data Collection

An online form was designed to collect data. The form starts with brief information
about the research and the principle of voluntary participation. It then proceeds with the
above-said three data collection instruments. Ethical approval was received from the Ethics
Committee of Pamukkale University (approval no. 68282350/2024/5). The data were
collected through the online form between April and May 2024.

Data Analysis

Some assumptions were tested prior to the data analysis. Cook’s distances were
computed to identify outliers, if any. The results showed that the dataset had no outliers
(maximum Cook’s distance = 0.71). A skewness and kurtosis range of £1 suggests that the
data distribution approximates normality (Tabachnick & Fidell, 2007). The calculated values
(-0.98 < skewness < 0.28; -0.02 < kurtosis < 0.77) showed that the distribution of the data was
approximately normal. The variance inflation factor values less than 3 indicate that there is no
multicollinearity problem (Yurt, 2023). The highest VIF value was found to be 1.78, showing
no multicollinearity between the variables. To assess the model fit in the SEM analysis,
various indices were employed, including the Standardized Root Mean Square Residual
(SRMR) (< 0.08), y¥df (< 5), Comparative Fit Index (CFI) (> 0.90), Tucker-Lewis Index
(TLI) (> 0.90), and Root Mean Square Error of Approximation (RMSEA) (< 0.10) as
recommended by Hair et al. (2010). These analyses were conducted using IBM SPSS Amos
24 software.

Findings

Correlation Analysis Results

Prior to conducting SEM analysis, Pearson’s correlation coefficients were calculated
to examine the relationships between SSE, attitudes towards teaching ST, and SA. The mean
and standard deviation values of SSE, SA, and disposition scores were also calculated. Table
1 presents the analysis results.
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Table 1. Relationships Between Spatial Self-Efficacy, Dispositions Towards Teaching Spatial
Thinking, and Spatial Anxiety

Variables Mean SD 1 2. 3.
1. Spatial Self-Efficacy 10.56 269 1
2. Dispositions Towards Teaching Spatial Thinking 18.49 240 590" 1

3. Spatial Anxiety 7.44 1.05 -268" -449" 1
~p<0.01; N =585

As seen in Table 1, there were significant correlations between SSE and dispositions towards
teaching ST (r = 0.590; p < 0.01) and SA (r = -0.268; p < 0.01). As SSE scores increased,
teaching disposition scores also increased. On the other hand, as SA scores increased, SSE
scores decreased. There was a negative significant correlation between SA and dispositions
towards teaching ST in geography classes (r = -0.449; p < 0.01). As SA scores increased,
teaching disposition scores decreased.

SEM Analysis Results

The structural equation model shown in Figure 1 was developed and tested to test the
research hypotheses. SSE and SA were treated as the independent variables, and dispositions
to teach ST were treated as the dependent variable. The model was tested using maximum
likelihood estimation. According to the calculated goodness-of-fit values (y2 = 112.50; df =
38; x2/df = 2.96; p < 0.001; RMSEA = 0.06; SRMR = 0.04; CFI = 0.98; TLI = 0.98), the
model showed a good fit to the data (Hair et al., 2010). Table 2 displays path coefficients,
standard errors, significance levels, and confidence intervals.

Teaching thinking

Spatia abity skils &D
25
Visual memory Spatial self-efficacy Teaching spatial @
thinking skills

Spatial navigational
ability

Teaching spatial
thinking through
geography disposition

Teaching spatial
thinking skills D
in geography

-32

Mental

999 9%

manupilation :
Explicit teaching of &>
) . spatial concepts
Imagery - Spatial anxiety
45
Use of spatial
Navigaten representations and €11

spatial technologies

Figure 1. The Tested Structural Equation Model

As seen in Table 2, the predictive power of SSE for dispositions towards teaching ST in
geography classes was 0.49 (SE = 0.04; t = 12.96; p < 0.001). As SSE increased, dispositions
to teach ST in geography classes also increased. Accordingly, H1 was accepted. The
predictive power of SA for dispositions towards teaching ST in geography classes is -0.36
(SE = 0.06; t = -8.89; p < 0.001). As SA increased, dispositions to teach ST in geography
classes decreased. Accordingly, H2 was also accepted. ST self-efficacy and SA explained
49% of the variation in dispositions towards teaching ST in geography classes.
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Table 2. Standardized Path Coefficients and Significance Levels

Hypothesis Paths B SE t p Note
H1 SSE ---> DTST 049 0.04 129 ™ Accepted
H2 SA ---> DTST -036 0.06 -889 ™ Accepted

*kk

p < 0.001; SSE: Spatial Self-Efficacy, DTST: Dispositions Towards Teaching Spatial
Thinking, SA: Spatial Anxiety

Discussion

This research is the first to examine the effect of preservice geography teachers” SSE
and anxiety on their dispositions to teach ST. The research sample consisted of preservice
geography teachers who play a critical role in teaching ST in the future. The Pearson
correlation analysis and SEM were used in the data analysis. In the model designed, SSE and
SA were treated as the independent variables, and dispositions to teach ST were treated as the
dependent variable. According to the analysis results, preservice geography teachers’ SSE and
anxiety had a significant effect on their dispositions to teach ST.

According to the first research finding, as SSE increased, dispositions to teach ST increased.
Accordingly, H1 was accepted. This result shows that the high self-efficacy of preservice
geography teachers towards spatial tasks (object manipulation, visual memory, and spatial
navigation) positively affects their teaching dispositions. Research shows that when people
believe in their abilities (self-efficacy), they tend to approach challenges with optimism and
determination (Bandura, 2001a, 2001b). This is especially true for teachers, as studies have
consistently found that those with solid self-efficacy are more effective in their roles (Henson,
2001; Hoy et al., 2009; Moore & Esselman, 1992; Takahashi, 2011). However, there needs to
be more understanding of how self-efficacy in spatial tasks affects teachers' attitudes toward
teaching. Nevertheless, numerous studies have linked high spatial self-efficacy with better
performance in spatial tasks (Coxon et al., 2016; Gagnier et al., 2022; Geer, 2019; Hegarty et
al., 2002; Lee et al., 2018; Pazzaglia et al., 2018; Penna et al., 2014; Power et al., 2016;
Safadel, 2016; Towle et al., 2005). A high sense of self-efficacy improved people’s
performance on spatial tasks, encouraging them to exert more effort in performing spatial
tasks (Power et al., 2016). The better people performed on mental rotation tests, the more
willing they were to complete these tasks (Towle et al., 2005). Additionally, high levels of
SSE led to successful performance in mental rotation tests in virtual reality (Coxon et al.,
2016). The development of spatial skills positively impacts the development of analytical
thinking skills (Geer, 2019). Given the results of relevant research, high self-efficacy
positively affects individuals’ performance in spatial tasks, motivates them to deal with
spatial tasks and put more effort into completing spatial tasks, and is a predictor of success,
patience, and fidelity in spatial operations. Accordingly, it seems that the high SSE of
preservice geography teachers will increase their teaching dispositions such as covering
spatial concepts more often, guiding students in solving spatial problems, and organizing
activities that encourage ST. High SSE is directly related to preservice geography teachers’
ability to use spatial technologies and tools. Several researchers have emphasized that the use
of these technologies in teaching ST increases preservice teachers’ dispositions (Lee &
Bednarz, 2009; Lidstone & Stoltman, 2006; Ratinen & Keinonen, 2011). This shows that
technology holds a prominent place in teaching ST. The results of the present research are in
accord with the self-efficacy theory (Bandura, 1977) and the results of earlier studies.
However, further research and more data are needed to confirm these relationships.

According to the second research finding, as SA increased, dispositions to teach ST
decreased. Accordingly, H2 was accepted. This result shows that high levels of anxiety
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towards spatial tasks (object manipulation, visual memory, and spatial navigation) negatively
affect preservice geography teachers’ teaching dispositions. No study has been found that
reveals the relationship between SA and dispositions to teach ST. However, a great deal of
research has reported a negative significant relationship between SA and performances related
to spatial skills (Bell & Fox 2003; Bursal & Paznokas, 2006; Dursun, 2010; Geer, 2019; Geer
et al., 2024; Kremmyda et al., 2016; Lauer et al., 2018; Lawton, 1994; Lyons et al., 2018;
Ramirez et al., 2012; Ramirez et al., 2018; Rocha, et al., 2022; Viaud-Delmon et al., 2002).
Lawton (1994) argued that high levels of SA led to impairment of adaptive navigation
strategies in adults. Additionally, high SA negatively affected visualization ability (Dursun,
2010) and mental rotation ability (Ramirez et al., 2012). It is also known that increased
anxiety is linked to decreased performance on navigation tasks (e.g., navigational ability)
(Kremmyda et al., 2016). High SA causes individuals to avoid spatial tasks (Lyons et al.,
2018). Teachers with high SA avoided implementing spatial activities in their classrooms
(Gunderson et al., 2012). This avoidance stems from the fact that high levels of SA cause
individuals to be reluctant to perform spatial tasks due to the stress it causes in visuospatial
working memory (Geer et al., 2024). It is also claimed that teachers with high SA are
discouraged from teaching ST due to their reduced confidence in their spatial skills
(especially mental manipulation), and they lose time in performing spatial tasks (Rocha et
al.,2022). The results of the relevant studies clearly demonstrate that high levels of SA
negatively affect an individual’s performance in spatial tasks. It is also apparent that as
teachers’ SA decreases, they believe in the malleability of ST skills and make an effort to
teach them. Atit and Rocha (2021) stated that primary school teachers’ low levels of anxiety
while solving spatial problems enable them to believe that they can improve spatial skills with
practice and provide motivation for teaching. It seems that the high SA of preservice
geography teachers will cause them to avoid spatial tasks in geography classes, cover spatial
concepts less often, hesitate about using spatial concepts and representations, and be less
willing to solve spatial problems encountered by students. Thus, it seems that this situation
will negatively affect preservice teachers’ dispositions to teach ST, making it hard to integrate
these skills into classes and impart them to students. Preservice teachers who avoid using
spatial concepts effectively are likely to fail to develop students’ ST skills. This situation may
make it harder to teach ST skills through geography, thereby causing students’ ST skills not
to develop properly. Therefore, reducing SA may positively affect preservice geography
teachers’ dispositions towards and performances in teaching ST. All in all, the results of the
present research are in accord with earlier observations.

According to the last research finding, ST self-efficacy and SA explained 49% of the
variation in dispositions towards teaching ST. In other words, these two variables explain a
significant part of preservice geography teachers’ dispositions to teach ST. This result
predicts that when preservice geography teachers’ SSE is increased, and their SA is under
control, their dispositions to teach ST will improve. The combination of these two factors
encourages preservice geography teachers to participate more actively and willingly in the
teaching process. Moreover, this result revealed that preservice geography teachers’
performance in teaching ST is not only related to cognitive abilities but also to affective
factors. Thus, it is apparent that teacher dispositions have a crucial role in teaching students
ST. Therefore, raising preservice geography teachers’ SSE and reducing their SA will
positively affect their dispositions to teach ST. This will improve the teaching process of ST
skills through geography classes, thus enabling students to acquire ST skills more effectively.
Research on teaching ST has demonstrated that spatial skills can be shaped and developed
through education and practice (Uttal et al., 2013). In this context, the combination of high
self-efficacy and low anxiety is indicative of the importance of incorporating strategies that
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improve self-efficacy and reduce anxiety into teacher training programs in order to hone
spatial skills.

Limitations

This research has some limitations. It focused on the effect of SSE and anxiety levels
on preservice geography teachers’ dispositions to teach ST. However, ST has a versatile
structure; thus, this research could not include many factors (such as level of technology
literacy, receiving additional training, and GIS competencies) that affect the realization of
spatial tasks. Future research might consider such factors. This research was descriptive and
used a correlational survey design. Although this design allows researchers to reveal
correlations between variables, causal inferences cannot be made. Thus, there is a need for
further research to explain causal relationships. The cross-sectional data collection approach
used in this research only provides an understanding of complex relationships at a specific
point in time. Therefore, longitudinal studies would offer further insights. Finally, this
research revealed the effect of preservice geography teachers’ own beliefs and affective states
on their dispositions to teach ST. Future studies could examine the impacts of student self-
efficacy and anxiety on teachers’ teaching dispositions.

Conclusion and Recommendations

This research concludes that SSE and SA occupy an important place in preservice
geography teachers’ dispositions to teach ST. Accordingly, a combination of high self-
efficacy and low anxiety increased preservice geography teachers’ teaching dispositions.
Preservice teachers with high self-efficacy beliefs and low anxiety levels can be more
effective in transferring their knowledge and skills to students and enriching students’
learning experiences. Moreover, these characteristics may encourage preservice teachers to be
more optimistic about their careers and invest more in their professional development. Thus, a
reasonable recommendation could be to explore ways and means to support preservice
geography teachers’ SSE and incorporate practices that improve SSE and reduce SA into
geography teacher training undergraduate programs. The very examples here may include
writing project proposals using GIS, examining different geographical regions using Google
Earth and Google Maps, engaging in virtual and real fieldwork, drawing and analyzing
topographic maps, using simulations for geophysical phenomena such as earthquakes, floods,
and landslides.
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