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ABSTRACT 

 

 

IAN NICHOLAS DRIVER 

EXAMINING TEACHER DISPOSITIONS TOWARDS TEACHING SPATIAL 

THINKING THROUGH GEOGRAPHY 

Under the direction of LUCY BUSH, Ed.D. 

 

 

 The purpose of this study was to examine teacher dispositions towards teaching 

spatial thinking through geography.  The researcher used the questionnaire variant 

convergent mixed methods research design to gain both quantitative and qualitative data.  

The participants of the study were 220 social studies teachers who teach 6th-12th grade in 

the state of Georgia.  Each participant completed the Teaching Spatial Thinking through 

Geography Disposition Inventory along with three open-ended questions.  The researcher 

analyzed the results of the of the Teaching Spatial Thinking through Geography 

Disposition Inventory to determine if there were any statistically significant differences in 

participant scores based on age, gender, teaching experience, education level, and grade 

level taught.  The results showed no statistically significant differences.  In addition, the 

disposition scores were analyzed to determine if age, gender, teaching experience, 

education level, and grade level taught predict one’s disposition towards teaching spatial 

thinking through geography.  The results showed that age, gender, teaching experience, 

education level, and grade level taught are not statistically significant predictors of one’s 

disposition towards teaching spatial thinking.  For the qualitative portion of the study, the 

three open-ended questions were analyzed to provide insight related to teachers’ 
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perception of teaching spatial thinking through geography and challenges experienced 

related to teaching spatial thinking through geography.  The results indicated that 

teachers perceive spatial thinking to be important but also have a sense of uncertainty 

about it.  The results also highlighted four challenges connected to teaching spatial 

thinking: pressure to teach the standards, lack of time, lack of training, and lack of 

technology.  The implications of the quantitative and qualitative results are discussed. 

 

 

 

 

 

 



 

1 

CHAPTER 1 

INTRODUCTION TO THE STUDY 

The National Research Council’s (2006) publication, Learning to Think Spatially, 

presented a comprehensive charge for the development of spatial thinking skills in 

education.  Spatial thinking can be defined as the combination of knowing “concepts of 

space, tools of representation, and processes of reasoning” (NRC, 2006, p. 12).  Spatial 

thinking is unique and separate in comparison to other forms of thinking such as verbal, 

mathematical, or logical because of the aspect of space.  The spatial aspect can allow an 

individual to engage in problem solving in order to find answers to relevant issues (NRC, 

2006).  In addition, existing research suggests that success in STEM (science, technology, 

engineering, and mathematics) disciplines can be positively impacted by spatial thinking 

(Bairaktarova, Reyes, Nassr, & Carlton, 2015; Coxon, 2012; Shea, Lubinski, & Benbow, 

2001; Stieff & Uttal, 2015; Wai, Lubinski, & Benbow, 2009).  Research has also shown 

that spatial thinking skills are malleable and not merely innate (Coxon, 2012; Huynh & 

Sharpe, 2013; Lee & Bednarz, 2009; Newcombe, 2010; NRC, 2006; Uttal et al., 

2013).  As a result, spatial thinking skills must be taught in K-12 curriculum in order to 

properly prepare students for academic and career success (NRC, 2006). 

 Spatial thinking skills are used in many areas of life.  According to the NRC 

(2006), “Spatial thinking is powerful and pervasive, underpinning everyday life, work, 

and science” (p. 94).  People use this skill on a regular basis with common, everyday 

tasks.  For example, one must visualize movement in space when rearranging furniture in
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 a room or even plates on a table.  Likewise, a person has to think spatially when 

referencing a map or using driving directions (Newcombe, 2010).  Spatial thinking can 

play a role in thinking about works of art, understanding a metaphor, or deciding how 

much paint is needed to cover a wall.  To a certain extent, everyone thinks spatially to 

some degree, but people vary in their level of confidence with it and their ability to do it 

effectively.  People use different methods to engage with spatial problems as they 

encounter them throughout moments of everyday life (NRC, 2006).   

In education, many different disciplines require some level of spatial 

thinking.  Spatial thinking can be seen in a variety of instructional activities such as: 

thinking about troop movements in the Civil War, creating geometry proofs, visualizing 

tectonic plates, or analyzing the weather (NRC, 2006).  Spatial thinking is a skill that 

relates to many different areas of life, but in regard to education, it is particularly 

important for success in STEM subject areas (Wai et al., 2009).  Spatial thinking should 

be a part of any curriculum.  The National Research Council (2006) stated that K-12 

education should incorporate spatial thinking for both younger students and older 

students in an effort to help them develop spatial literacy and improve understanding of 

spatial concepts that can lead to success in geography and science.  In addition, the 

National Research Council (2006) stressed two educational principles that should be key 

aspects of spatial thinking education.  First, spatial thinking instruction should be 

included in and through all parts of the curriculum, not just one discipline.  Second, 

spatial thinking instruction needs to be presented in such a way as to help students 

develop skills and interest in spatial thinking that can positively impact their lives for 

many years to come (p. 109). 
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As spatial thinking abilities become increasingly recognized as important for 

understanding geography, math, science, engineering, and many aspects of 

everyday life, it is clear that the understanding of these concepts, no matter how 

simple they seem, must no longer be taken for granted. (Marsh, Golledge, & 

Battersby, 2007, p. 711) 

Spatial thinking is malleable despite common perception.  It is typical for people 

to have the perspective that abilities are innate from birth and cannot be improved 

(Newcombe, 2010).  This can be particularly true for spatial ability.  Many are content to 

believe that spatial skills are something that one is born with, and if you are not born with 

them, then you should be content with struggling in that area (Newcombe, 2010).  On the 

contrary, a number of studies have shown that improvement is possible for spatial 

thinking skills (Huynh & Sharpe, 2013; Lee & Bednarz, 2009; Newcombe, 2010; NRC, 

2006; Uttal et al., 2013).  Uttal et al. (2013) conducted a meta-analysis of 217 studies that 

examined training techniques on spatial skills.  The researchers found that spatial 

thinking skills can be improved in a variety of ways, and those improvements could 

potentially transfer to spatial skills that were not being intentionally targeted (Uttal et al., 

2013).  In an example of a specific study, Wright, Thompson, Ganis, Newcombe, and 

Kosslyn (2008) conducted an experiment where participants practiced mental rotation or 

paper folding daily over the course of a three-week period.  The results showed that the 

participants made gains on spatial thinking test items as well as improvement in spatial 

tasks that were not practiced.  Additional research examples are presented in chapter two.  

With the reality that spatial thinking can be improved, educators must take notice and 
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strive to implement instructional methods that allow students the opportunity to grow in 

this area. 

Statement of the Problem 

 Improvement in the STEM (science, technology, engineering, and mathematics) 

disciplines continues to be a national priority (Castleman, Long, & Mabel, 2018; 

Dejarnette, 2016; Kuenzi, 2008; Landivar, 2013; Madden, Beyers, & O’Brien, 

2016).  The National Science Board (2018) reported that the United States finished in the 

average to below average range for both the Trends in International Mathematics and 

Science Study (TIMSS) and the Program for International Student Assessment (PISA) 

compared to other developed countries that participated in the two assessments.  Both of 

these assessments, while they do have their shortcomings, give some indication of student 

achievement in mathematics and science.  The report does indicate that there have been 

some gains in these areas over the long term, but in the short term, the results show both 

periods of plateau and periods of decline (National Science Board, 2018).   

In addition, STEM careers continue to prove to be attractive in multiple 

ways.  STEM jobs boast better overall growth rates and higher compensation than non-

STEM jobs (Castleman, Long, & Mabel, 2018; Fayer, Lacey, & Watson, 2017; Noonan, 

2017).  In terms of growth, “Employment in STEM occupations grew much faster than 

employment in non-STEM occupations over the last decade (24.4 percent versus 4.0 

percent, respectively)” (Noonan, 2017, p. 2).  In addition to this, STEM occupations are 

projected to increase by 8.9% between the years of 2014 to 2024, while non-STEM 

occupations are projected to experience an increase of 6.4% (Noonan, 2017).  This 

clearly shows that STEM education is going to continue to be a national priority in order 
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to meet these workforce demands.  As the world moves forward in an ever-changing time 

of innovation, many people throughout various levels of society will put a high value on 

having productive STEM learning in the education system.  In regard to compensation, 

Fayer, Lacey, and Watson (2017) noted that the national average wage in 2015 for all 

STEM jobs was $87,570, which proved to be almost double the national average for non-

STEM jobs at $45,700.  The same report found that 93% of STEM occupations had 

substantially higher pay than the national average wage for all occupations at $48,320 

(Fayer, Lacey, & Watson, 2017).  This research shows that STEM careers are appealing 

options for the students of today and tomorrow.  Given the labor market demand for 

STEM workers and the personal benefit of higher compensation in STEM occupations, 

one can see how shortcomings in student STEM educational achievement is a concern, 

and spatial thinking could be a key factor in addressing this issue.   

Even though the TIMSS and PISA assessments indicate shortcomings for U.S. 

students in STEM disciplines and research shows that spatial thinking skills can improve 

success in STEM disciplines, spatial thinking is not adequately taught in the 

classroom.  As previously stated, research clearly shows that spatial thinking is vitally 

important for academic and career success in STEM fields (Bairaktarova et al., 2015; 

Kali & Orion, 1996; Pallrand & Seeber, 1984; Shea et al., 2001; Wai et al., 

2009).  Despite this, many educators do not have an awareness and understanding of the 

importance of spatial thinking, and it is not often being explicitly taught (Newcombe, 

2010).  The National Research Council (2006) pointed out that there is not a general 

consensus on the exact types of classroom activities and practices that best teach spatial 
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thinking skills, but there is research that does give examples of activities that have had a 

positive impact.   

Research has shown various learning experiences to have positive impacts on 

students’ spatial thinking skills.  For example, studies have shown the use of Geographic 

Information Systems (GIS) as a method for enhancing spatial thinking (Jadallah et al., 

2017; Lee & Bednarz, 2009; Weakley, 2010).  More specifically, instructors have 

successfully used GIS programs like ArcGIS online to help students to grow in spatial 

thinking ability (Bodzin, 2011;  Milson & Curtis, 2009; Schultz, Kerski, & Patterson, 

2008).  Of course, maps have been an effective instructional tool for teaching spatial 

thinking skills for many years (Davies & Uttal, 2007; Tversky, 2000; Uttal, 2000).  

Hooey and Bailey (2005) used informal journal writing in geography courses to enhance 

spatial thinking.  In addition, Taylor-Cox (2009) found that the use of blocks in 

mathematics can have a positive spatial thinking effect as well.  These are just a few of 

the examples of classroom practices that can have a positive impact in this area, but 

teachers are not often using learning experiences such as these with the intention of 

developing spatial thinking skills.  Spatial thinking skills need to be more widely taught 

in the classroom with explicit intention, and it should be incorporated in the curriculum 

of various disciplines (NRC, 2006).   

In addition to its impact on STEM success, spatial thinking instruction through 

geography also supports the importance of social studies content in a society that 

devalues social studies education as a whole.  In 2002, the No Child Left Behind Act was 

signed into law emphasizing that students would be tested in reading and math in 3rd 

through 8th grades and once in high school.  This immediately caused teachers to feel 
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pressure to spend more time on the content areas that would be tested, and as a result, 

teachers began to forfeit time spent on areas such as social studies that would not be on a 

standardized test.  This trend has continued and been maintained over the years as social 

studies instruction has been commonly perceived as being less important than other 

content areas (Au, 2009; Bailey, Shaw, & Hollifield, 2006).  Social studies education is 

often marginalized in comparison to other content areas, but it has numerous important 

benefits for students.  Spatial thinking development through geography is another 

example of an important contribution that social studies instruction can have on students 

and their future success in academics and the workplace.  Social studies instruction 

should be valued in our society, instead of being cast aside as insignificant. 

In particular, geography education is a prime opportunity for students to develop 

spatial thinking skills.  Teachers of geography should be more aware of the importance of 

spatial thinking skills and should be using instructional methods that help students 

develop in this area.  All teachers of geography are not expected to teach spatial thinking 

at an expert level, but the potential for learning spatial thinking skills does depend to a 

certain extent on the level of implementation executed by the teacher (Adler, 2008; 

Gamoran & Nystrand, 1992; Hill, 1994).  Teachers act as gatekeepers of instructional 

methods (Siegel & Valtierra, 2017), and research shows that teachers’ knowledge and 

skills are not the only things that determine if teachers implement a certain instructional 

strategy.  Teacher dispositions also play a role in whether or not a teacher uses a 

particular instructional strategy (Dottin, 2009).  Schussler (2006) defined teacher 

dispositions “as both a point of convergence, representing a filter through which a teacher 

frames his/her thinking and behaviors, and a point of inception, from which knowledge 
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and behaviors emanate” (p. 259).  In other words, a teacher’s behaviors in the classroom 

stem from his or her beliefs and inclinations.  More specific to teaching spatial thinking 

in geography, Jo and Bednarz (2014) stated, “We define the disposition to teach spatial 

thinking through geography as the behavioral tendencies, beliefs, and inclinations of 

teachers to use the knowledge, skills, and practices required to foster students’ spatial 

thinking skills through instruction in geography” (p. 200).  With this definition in mind, 

one can clearly see that teacher disposition is a key component in determining which 

instructional methods are implemented. 

Teacher disposition has proven to be an important aspect of effective teaching 

(Diez & Raths, 2007; Miller & Maninger, 2012), but there is only a small amount of 

spatial thinking education research related to teacher dispositions (Jo & Bednarz, 2014; 

Lee, Jo, Xuan, & Zhou, 2018).  In addition, the research that does exist in this area 

focuses on preservice teachers (Jo & Bednarz, 2014; Lee et al., 2018).  More attention 

needs to be directed towards helping teachers of geography develop dispositions that are 

positive in regard to teaching spatial thinking skills in the classroom, but before this can 

be done, one must have a better understanding of teachers’ dispositions towards teaching 

spatial thinking skills through geography. 

Purpose of the Study 

 As previously stated, STEM education continues to be a national priority 

(Castleman, Long, & Mabel, 2018; Dejarnette, 2016; Kuenzi, 2008; Landivar, 2013; 

Madden, Beyers, & O’Brien, 2016), and spatial thinking skills have proven to help 

students succeed in STEM disciplines (Castleman, Long, & Mabel, 2018; Dejarnette, 

2016; Kuenzi, 2008; Landivar, 2013; Madden, Beyers, & O’Brien, 2016).  With the 
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understanding that spatial thinking skills can be improved (Huynh & Sharpe, 2013; Lee 

& Bednarz, 2009; Newcombe, 2010; NRC, 2006; Uttal et al., 2013), there must be a 

higher importance placed on teaching spatial thinking skills in the classroom, particularly 

in geography.  Teachers of geography need support in a variety of areas in order to make 

the explicit teaching of spatial thinking a reality, but researchers must recognize that one 

key indicator of instructional method implementation is teacher disposition (Dottin, 2009; 

Miller & Maninger, 2012).  Some recent research on teacher disposition in spatial 

thinking education has taken place with a focus on helping preservice teachers develop a 

better awareness and inclination towards teaching spatial thinking in geography (Jo & 

Bednarz, 2014; Lee et al., 2018), but there must be more research done to understand the 

dispositions of current social studies teachers related to teaching spatial thinking in 

geography instruction.   

 The overarching goal of this study is to gain greater understanding of current 6th - 

12th grade social studies teachers’ dispositions and experiences related to teaching spatial 

skills through geography instruction.  Social studies teachers of 6th - 12th grades are the 

focus of this study because they teach specific courses that would be considered social 

studies. 

I explored whether or not there are statistically significant differences in teacher 

dispositions based on age, gender, teaching experience, education level, and grade level 

taught.  Likewise, I explored whether or not these factors are predictors of one’s 

disposition towards teaching spatial thinking through geography.  In addition, I 

investigated current teachers’ experiences of teaching spatial thinking and any challenges 

that they may encounter.  By gaining a better understanding of teacher dispositions in this 
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area and their experiences with teaching spatial thinking, I attempted to provide insight 

for future researchers to develop educational opportunities for teachers to develop their 

dispositions in this area and gain support for teaching spatial thinking in the classroom.   

Analysis of dispositions of teachers of geography could provide important 

direction and guidance for those designing learning opportunities for educators to 

enhance their awareness and inclinations towards teaching spatial thinking.  Likewise, 

insights into geography teachers’ experiences in teaching spatial thinking could also 

benefit researchers in creating support for educators to implement more instructional 

methods that help students develop spatial thinking skills.  Future efforts such as these 

could potentially provide better understanding of teachers’ dispositions towards teaching 

spatial thinking through geography and as a result directly impact growth related to 

STEM success for students.  Additionally, further research related to the importance of 

spatial thinking instruction in social studies classrooms can support social studies 

education as a whole and advocate for it in a society that devalues it. 

Significance of the Study 

 This study provides an important addition to spatial thinking education research 

by analyzing the dispositions of teachers of geography and their experiences teaching 

spatial thinking skills.  Before focusing solely on how to develop teachers’ dispositions 

towards teaching spatial thinking, research should be done with the purpose of providing 

insights into the current state of dispositions related to teaching spatial thinking through 

geography.  As previously stated, research has not been conducted with current teachers 

of geography in this area, and the information provided from this study could provide 

important insights into how to best move forward, particularly with providing guidance 
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for the development of professional learning opportunities for teachers to grow in this 

area.  In addition, this study seeks to determine if various factors predict one’s disposition 

related to teaching spatial thinking through geography.  This predictive element could 

also be a vital component for designing professional development in this area.  There is 

also a need for qualitative research in this field in order to better understand teachers’ 

experiences in teaching spatial thinking skills in the classroom.  Qualitative research with 

a focus on teachers’ dispositions related to teaching spatial thinking through geography 

has not been done previously.  This mixed methods study intends to begin that 

conversation. 

Theoretical Framework 

 There are two primary theoretical perspectives regarding teacher dispositions: the 

perceptual approach and the constructivist-developmental approach (Diez, 2007).  These 

two theoretical perspectives inform how teacher dispositions are viewed.  The perceptual 

theoretical approach views teacher dispositions as being innate, stable traits that are 

resistant to change (Combs & Snygg, 1959; Wasicsko, 2007).  On the other hand, the 

constructivist-developmental theoretical approach regards dispositions as being able to 

change, particularly being impacted by experience and environment (Diez, 2007; Oja & 

Reiman, 2007).  This study uses the constructivist-developmental approach as a 

foundation for its research related to teacher dispositions towards teaching spatial 

thinking through geography. 

 The constructivist-developmental theoretical approach has roots in John Dewey’s 

(1922) analysis of the habits of the mind.  Dewey (1922) stated, “We must bear in mind 

that the word disposition means predisposition, readiness to act overtly in a specific 
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fashion whenever opportunity is presented” (p. 41).  Dewey compared dispositions to 

habits that can be acquired over time (Dewey, 1922, p. 14).  Perkins, Jay, and Tishman 

(1993) noted that dispositions can be seen as putting abilities into action.  This idea 

suggests that dispositions are active and can be an extension of a person’s capabilities 

(Billet, 2008).  Through that activity, this theoretical perspective proposes that 

dispositions can be learned as much as knowledge or skills (Oja & Reiman, 2007). 

 Oja and Reiman (2007) stated that the constructivist-developmental perspective of 

dispositions has multiple basic understandings founded in constructivist theoretical 

approaches: 

These theoretical approaches share (a) the underlying assumption that meaning is 

constructed, (b) the emphasis on understanding how individuals make meaning 

from their experiences, (c) the assumption that development and learning occur as 

people interact with their environments, and (d) the assumption that construction 

and reconstruction of meaning occurs through assimilation and accommodation 

and affective dissonance. (Oja & Reiman, 2007, p. 93) 

These developments do not happen automatically.  Instead, they occur as a result of 

social environments and interactions that challenge one’s self and encourage 

growth.  Therefore, dispositions develop over time and become more complex allowing 

individuals to make decisions based on principles and ideas that have grown from this 

development (Oja & Reiman, 2007). 

 The constructivist-developmental approach sees dispositions as being 

dynamic.  Through this perspective, teacher dispositions can be developed if given the 

appropriate environment that fosters productive interactions.  This study uses the 
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constructivist-developmental theoretical perspective when considering teacher 

dispositions towards teaching spatial thinking in the classroom.   

Research Questions 

 This mixed methods study sought to analyze teacher dispositions towards 

teaching spatial thinking through geography and explored teacher experiences with 

teaching spatial thinking in the classroom.  The study investigated dispositions to 

determine if any statistically significant differences existed based on certain factors, as 

well as the possibility of certain factors predicting one’s dispositions.  In addition, the 

study examined teachers’ experiences of teaching spatial thinking and any challenges that 

they may encounter. 

 The primary research questions of this study are as follows: 

1.  Is there a statistically significant difference in dispositions towards teaching 

spatial thinking through geography for 6th - 12th grade social studies teachers 

based on age, gender, teaching experience, education level, and grade level 

taught? 

2.  Does age, gender, teaching experience, education level, and grade level taught 

predict one’s disposition towards teaching spatial thinking through geography? 

3. What are the perceptions of 6th - 12th grade social studies teachers towards 

teaching spatial thinking through geography? 

4. What challenges do 6th - 12th grade social studies teachers face related to 

teaching spatial thinking through geography? 

Definition of Terms 

The following section presents definitions for key terms in the study: 
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Spatial thinking can be defined as the combination of knowing “concepts of 

space, tools of representation, and processes of reasoning” (NRC, 2006, p. 12).  Spatial 

thinking is unique and separate in comparison to other forms of thinking such as verbal, 

mathematical, or logical because of the aspect of space.  The spatial aspect can allow an 

individual to engage in problem solving in order to find answers to relevant issues (NRC, 

2006). 

Dispositions can be defined “as both a point of convergence, representing a filter 

through which a teacher frames his/her thinking and behaviors, and a point of inception, 

from which knowledge and behaviors emanate” (Schussler, 2006, p. 259).  In other 

words, a teacher’s behavior in the classroom stem from his or her beliefs and inclinations.  

More specific to teaching spatial thinking in geography, Jo and Bednarz (2014) stated, 

“We define the disposition to teach spatial thinking through geography as the behavioral 

tendencies, beliefs, and inclinations of teachers to use the knowledge, skills, and practices 

required to foster students’ spatial thinking skills through instruction in geography” (p. 

200). 

STEM refers to science, technology, engineering, and mathematics 

disciplines.  This has been a highly prioritized area of education in the United States in 

recent years. 

Constructivism refers to a philosophical perspective which proposes that 

individuals construct what they learn (Schunk, 2016). 

Assumptions 

 This study makes the assumption that the responses to the Teaching Spatial 

Thinking Through Geography Disposition Inventory are indicative of the true beliefs, 
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opinions, and attitudes of the participants.  This study also assumes that each participant 

teaches geography in some form, even if it is merely a small portion of the course being 

taught.  In addition, this study assumes that the sampling method provides legitimate data 

for statistical comparison between groups. 

Organization of the Dissertation 

 The primary purpose of chapter one is to provide an overview of the topics of 

spatial thinking and teacher dispositions and provide an explanation of the problem that 

guides the study.  In addition, the significance of the study is presented along with the 

theoretical framework, research questions, key terms, limitations, and 

assumptions.  Chapter two reviews literature related to basic components of spatial 

thinking and dispositions along with connections to instructional practices in 

education.  Chapter three presents the methodology of the study.  This includes 

descriptions of the research design, participants, instruments, procedures, and statistical 

analysis.  Chapter four presents the results of the study, and chapter five discusses the 

results along with providing implications, limitations, and future research. 
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CHAPTER 2 

REVIEW OF RELATED LITERATURE 

 The primary purpose of this chapter is to review the literature related to spatial 

thinking and dispositions.  Spatial thinking is a valuable skill for student success in 

STEM fields (Bairaktarova, Reyes, Nassr, & Carlton, 2015; Kali & Orion, 1996; Pallrand 

& Seeber, 1984; Shea, Lubinski, & Benbow, 2001; Wai, Lubinski, & Benbow, 2009).  

Therefore, literature related to the concept of spatial thinking, spatial thinking being 

malleable, spatial thinking related to STEM success, and teaching spatial thinking will be 

reviewed.  Likewise, a review of literature related to defining dispositions and 

dispositions related to teaching will be conducted.  Teacher dispositions play an 

important role in whether or not instructional strategies are implemented in the classroom 

(Dottin, 2009).  In addition, factors that influence teacher dispositions will be presented.  

Finally, a brief summary of the chapter will be provided. 

Identifying Relevant Literature 

 In order to identify relevant literature for the study, I performed numerous 

searches in electronic databases such as Education Full Text (EBSCO), ERIC (EBSCO), 

JSTOR, Google Scholar, and others.  The primary terms used to focus my research were 

as follows: spatial thinking; spatial thinking and STEM; spatial thinking and malleable; 

spatial thinking and instruction; spatial thinking and geography; dispositions; 

dispositions and teaching; dispositions and instruction; dispositions and gender; 

dispositions and age; dispositions and teaching experience; dispositions and education 
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level; dispositions and grade level taught.  After receiving results from a search, I read 

through approximately the first 50 titles in order to determine relevance for my study.  If 

the title seemed applicable, I then began by reading the abstract.  If the abstract indicated 

relevance, I then read portions of the article or the entire article.  I also mined the 

reference sections of relevant articles, books, and dissertations, which proved to be one of 

the most successful strategies in locating relevant literature. 

 Articles were included in the literature review if they met the following criteria: 

• Only articles written in English were included. 

• Only peer-reviewed articles were included. 

• Only articles that had the full text available were included. 

• Only articles published within the last 30 years were included unless it was of 

specific importance. 

 I made consistent efforts to locate, read, and reflect on seminal, foundational 

research.  I thoroughly reflected on and reviewed the literature in order to gain a better 

understanding of the research problem and its many components in order to limit my own 

bias, ignorance, and assumptions.  In order to maintain organization throughout the 

literature review, I used Zotero, the online reference tool, to catalog the research. 

Spatial Thinking 

 The following section reviews literature related to various aspects of spatial 

thinking.  Spatial thinking is a key skill for students to be successful in a variety of 

disciplines.  In order to better understand this important topic, a review of literature is 

presented covering foundational aspects of spatial thinking as well as aspects specifically 

related to this study. 
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The Concept of Spatial Thinking 

 The National Research Council’s (2006) publication Learning to Think Spatially 

provided a definition of spatial thinking that has found general agreement among scholars 

(Bednarz & Kemp, 2011; Bednarz & Lee, 2011; Kerski, 2008).  Spatial thinking can be 

defined as the combination of knowing “concepts of space, tools of representation, and 

processes of reasoning” (NRC, 2006, p. 12).  This type of thinking can allow for data to 

take a step further into useful visuals, but spatial thinking is not considered the same as 

spatial ability.  Spatial thinking is a broader conceptualization.  The idea of spatial ability 

is usually limited to simply one’s ability to visualize and orient objects in the mind.  

Spatial thinking, on the other hand, incorporates a broader connectedness of space, 

representation, and reasoning (NRC, 2006).  It is a distinct form of thinking apart from 

others such as verbal, mathematical, or logical because of the concept of space.  All three 

components, space, representation, and reasoning, are important for specific reasons, but 

space makes this type of thinking particularly unique (NRC, 2006). 

With an understanding of the concept of space, one can engage in problem 

solving with relevant issues.  Concepts of space such as location, pattern, dimensionality, 

scale, overlay, proximity, and others are foundational for spatial thinking and can aid in 

problem solving (Golledge, 2002; NRC, 2006).  For example, understanding relationships 

between units of measurement or being able to calculate distance requires some level of 

knowledge of these concepts.  Unfortunately, there have been few attempts to categorize 

these concepts in an effort to create uniformity.  In one of these attempts, Marsh, 

Golledge, and Battersby (2007) attempted to classify spatial concepts by grouping them 

into five categories from simple to more complex. 
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 Marsh, Golledge, and Battersby (2007) created these five categories based on 

levels of complexity in order for educators to be able to incorporate them at different 

ascending grade levels.  At the basic level, the primitives provide a connecting point from 

which all of the other spatial concepts can be derived.  The researchers structured the tiers 

with each ascending level being a derivative of the previous one.  Knowing concepts of 

space such as these is the first aspect of the spatial thinking process followed by the use 

of tools of representation. 

Tools of representation are an important part of spatial thinking.  The ability to 

use and create representations is critical for expertise in this area and can lead to more 

effective complex reasoning (NRC, 2006).  “Representations, whether in the mind or 

external, map elements and their relations in the world to elements and their relations in 

the represented world” (NRC, 2006, p. 41).  More complicated ideas can be made more 

readily understandable when communicated through visuals such as maps, charts, or 

graphs (Tversky, 2005).  Uttal (2000) noted the impact of representations on spatial 

reasoning for students: 

Using and thinking about maps may help children to acquire abstract concepts of 

space and the ability to think systematically about spatial relations that they have 

not experienced directly. In addition, exposure to maps may help children to think 

about multiple spatial relations among multiple locations. (p. 247) 

Spatial representation plays a key role in the spatial thinking process, and it is continually 

advancing in today’s technological age.  Many researchers are exploring the use of digital 

mapping software, known as geospatial technology, with the intent of determining the 

potential benefits for students and their development of spatial thinking (Collins, 2018; 
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Hong, 2014; Jo, Hong, & Verma, 2016; Kim & Bednarz, 2013; Metoyer & Bednarz, 

2017; NRC, 2006).  Clearly, having skills with tools of representation is a vital 

component for student success with spatial thinking. 

 Processes of reasoning, the third aspect of spatial thinking, allows for knowledge 

associated with the other two components (concepts of space and visual tools) to be used 

for purposes of problem solving and decision making.  For example, one might determine 

an alternative route based on traffic patterns or estimate the angle of a hill by analyzing a 

contour visual.  This component is the higher order thinking that can take place with the 

aid of spatial concepts and tools of representation, particularly through geospatial 

technology.  Therefore, in regard to teaching spatial thinking skills, the teacher should 

strive to have students gain knowledge of spatial concepts, skills in using tools of 

representation, and critical thinking skills (NRC, 2006). 

 Spatial thinking skills are used in many areas of life.  The NRC (2006) noted, 

“Spatial thinking is powerful and pervasive, underpinning everyday life, work, and 

science” (p. 94).  Spatial thinking is a part of a person’s life from the very beginning and 

is evident in many common, everyday tasks.  At an early age, children begin recognizing 

patterns and changes in space and time.  Over time, one is able to better understand 

relationships in space and potentially make more quality decisions due to spatial thinking 

(Kulo & Bodzin, 2011).  This process is evident in many aspects of daily living and 

activity.  When trying to decide how to arrange luggage in a car, analyzing driving 

directions, figuring out how to walk through a crowd, or catching a fly ball, a person is 

thinking spatially (Newcombe, 2010; Tversky, 2005).  Beyond the obvious, spatial 

thinking is useful for thinking about works of art, understanding how a car brake works, 
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discovering how to destroy a tumor without harming healthy tissue, designing a museum, 

understanding a metaphor, and even determining if a conclusion follows logically from 

its premises (NRC, 2006; Tversky, 2005).  Examples such as these help one to realize 

how integral spatial thinking is on a daily basis.  To a certain extent, everyone thinks in 

spatial ways, but people vary in their level of confidence with it and their ability to do it 

effectively.  People use different methods to engage with spatial problems as they 

encounter them throughout moments of everyday life (NRC, 2006). 

Malleability of Spatial Thinking 

 Existing research has shown that spatial thinking skills can be altered and are not 

merely innate (Huynh & Sharpe, 2013; Lee & Bednarz, 2009; Newcombe, 2010; NRC, 

2006; Uttal et al., 2013).  Newcombe (2010) noted that it is common for spatial thinking 

to be thought of as an ability that one is born with that cannot be changed.  This is simply 

not the case.  Educators must recognize that research studies provide evidence that spatial 

skills can be improved in a similar fashion to other skill sets (Newcombe, 2010).  This 

aspect of spatial thinking is integral for this study.  The focus of this study is teacher 

dispositions towards teaching spatial thinking through geography.  Therefore, educators 

must recognize that spatial thinking skills can be improved with practice over time in 

order to value its incorporation in classroom instruction. 

 Uttal et al. (2013) conducted a meta-analysis of 217 studies that analyzed training 

techniques on spatial skills.  This is a benchmark study for the malleability of spatial 

thinking.  The researchers searched for studies that were executed between the years of 

1984 through 2009.  After narrowing the results based on certain criteria and removing 

outliers, the results showed an overall effect size of 0.47.  This suggests that spatial 
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thinking is moderately malleable.  The researchers also found that spatial training, 

instructional techniques intended to improve spatial ability, transfers to spatial skills that 

were not directly trained.  The researchers suggested that education enriched with spatial 

thinking training could have a significant impact on STEM success (Uttal et al., 2013).  

In addition to this meta-analysis, specific examples of studies investigating the 

malleability of spatial thinking skills are presented. 

 Huttenlocher, Levine, and Vevea (1998) studied the impact of instructional input 

on the cognitive skills of students.  They sampled four sets of students randomly selected 

from around the United States to be tested multiple times in their early education.  They 

were tested during the fall and spring of kindergarten and the fall and spring of first 

grade.  The number of participants tested in each of the four sets were: 2033, 1652, 2387, 

and 1790.  In each test, there were about the same number of males and females.  The 

testing took place in classrooms in small group settings.  Before the actual testing took 

place, a practice session was given.  The test had four sections: language scale, spatial 

operations scale, concepts scale, and associative memory scale.  The researchers had the 

intention of comparing the growth of the different six-month time blocks.  They were 

particularly interested in comparing the October to April time block with the April to 

October time block with the purpose of determining if the summer months off from 

school impacted student growth.  They found that spatial operations growth was much 

smaller during the summertime block when compared to the main part of the school year 

time block.  Therefore, the results indicated that instructional input had an impact on 

students’ spatial skills (Huttenlocher, Levine, & Vevea, 1998).  These findings are 



23 

 

particularly important for the support of spatial thinking skill instruction in the K-12 

setting. 

Wright et al. (2008) conducted an experiment where 31 (17 female and 14 male) 

participants each engaged in three initial tasks: mental rotation, mental paper-folding, and 

verbal analogies.  After the initial testing, the participants practiced two different tasks 

daily for 20 minutes, mental paper-folding and a mental rotation task.  The results 

showed that the participants made spatial skill gains when tested on the tasks at the end of 

the practice period.  In addition, the participants not only improved in the particular task 

that was practiced, but improvement was also seen in the spatial task that was not 

practiced (Wright et al., 2008).  This result provides evidence for the transfer of spatial 

thinking skills after experiencing spatial practice. 

In another study focused on the malleability of spatial thinking, Coxon (2012) 

performed an experiment with 75 volunteer participants who were randomly selected 

from 16 different public school districts’ gifted programs.  The participants were aged 9 

to 14 and were divided into an experimental and control group.  All participants took a 

cognitive abilities test at the beginning stage of the study.  The experimental group then 

took part in a simulated competition of a LEGO league for 20 hours over the course of 

five consecutive days.  The LEGO league required students to build a LEGO robot that 

could perform certain laid out tasks.  After the intervention period, all students took the 

spatial measure again.  The results showed that the male participants made significant 

gains as a result of the intervention, but the female students did not (Coxon, 2012). 

Hawes, Moss, Caswell, and Poliszczuk (2015) researched the malleability of 

children's spatial thinking and potential impact on mathematics performance.  Sixty-one 
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children between the ages of 6 and 8 participated in the study.  The students were 

recruited from an elementary school in Toronto, Canada and randomly assigned to two 

groups where they either took part in a spatial training group or a literacy training group.  

The interventions were structured as computer games where the students engaged in 

practice three days per week over the course of six total weeks.  The same test was used 

for the pretest and post-test.  The researchers found that participants who received spatial 

training made gains with mental rotation testing.  In addition, marginal gains were noted 

in the result of a mental rotation task that the participants did not receive training on 

(Hawes et al., 2015). 

In an effort to test the durability of spatial training, Terlecki, Newcombe, & Little 

(2008) conducted a study with undergraduate student participants in order to analyze the 

impact of a particular video game, Tetris, on spatial thinking and its long-term durability.  

The results showed large improvement on mental rotation after the consistent use of the 

video game, and the improvements remained after several months, indicating durability 

of the spatial gains (Terlecki et al., 2008).  Similarly, Lee and Bednarz (2009) performed 

an experiment to determine the impact of geographic information systems (GIS) learning 

on spatial thinking.  The 80 undergraduate student participants were given a spatial 

thinking pretest at the beginning of the semester and a posttest at the end of the semester.  

The results showed improvement in spatial thinking after participating in a semester long 

course consisting of GIS experiences and activities. 

In summary, empirical evidence indicates that spatial thinking is malleable, and 

spatial thinking improvements can be seen at a variety of ages and with a variety of 

intervention types.  With this conclusion in mind, one must then consider the implications 



25 

 

for failing to incorporate spatial thinking instruction in the K-12 classroom.  The 

following section focuses on the importance of spatial thinking skills for success in 

science, technology, engineering, and mathematics (STEM) courses and careers.  

Impact on STEM Success 

 Improvement in STEM disciplines has been a national priority in the United 

States for many years (Castleman, Long, & Mabel, 2018; Dejarnette, 2016; Kuenzi, 

2008; Landivar, 2013; Madden, Beyers, & O’Brien, 2016).  According to a report from 

the National Science Board (2018), the United States finished in the average to below 

average range for both the Trends in International Mathematics and Science Study 

(TIMSS) and the Program for International Student Assessment (PISA).  These two 

assessments compare developed nations in math and science and have become commonly 

cited tests in research.  While there are a number of factors that play a role in the results 

of these tests (Yong, 2012), they can give an indication of math and science achievement 

in general terms.  The report does indicate that there have been some gains in these areas 

over the long term, but in the short term, the results show both periods of plateau and 

periods of decline.  Therefore, math and science continue to be highly prioritized in 

American education (National Science Board, 2018).  As a result, researchers have 

examined the impact of spatial thinking on STEM success. 

 Wai et al. (2009) conducted a study with longitudinal data from the Project Talent 

data bank first gathered in 1960.  The participants of the Project Talent initial data 

collection came from a stratified random sample of high school students totaling at 

400,000.  Over a one-week time period, the participants took multiple questionnaires 

including one that focused on spatial thinking.  In addition, they were also given a 398-
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item questionnaire related to aspects of their lives.  The Project Talent longitudinal data 

includes results from 1, 5, and 11 years after graduation of high school.  Wai et al. (2009) 

compared the 11-year data with contemporary longitudinal findings on intellectually 

gifted youth.  They found that the results solidified the generalization that spatial ability 

positively impacts success in STEM education and careers.  As a result of the findings, 

the researchers advocated for unique talent searches for the purpose of identifying those 

with spatial thinking strengths in order to guide them towards STEM learning. 

 Shea et al. (2001) performed a longitudinal study that provides evidence for 

strong spatial thinking skills leading to STEM success.  The participants of the study 

were 170 girls and 393 boys between the ages of 12 and 14.  They were all considered to 

be in the top 0.5% of their age group in general ability according to the Study of 

Mathematically Precocious Youth.  They were originally identified through SAT scores.  

The participants were then given multiple tests and questionnaires to complete at the end 

of their seventh grade year including one that assessed spatial ability.  As part of the 

longitudinal study, participants received questionnaires at ages 18, 23, and 33 in order to 

gain information about later developments in their lives.  Two hundred and twenty males 

and 110 females completed all three follow-ups.  The researchers found that spatial 

ability scores helped predict educational and career outcomes of the participants.  In 

addition, when comparing spatial ability with verbal ability, students with spatial ability 

strength were more likely to be in STEM careers such as engineering, mathematics, and 

computer science (Shea et al., 2001). 

 Webb, Lubinski, and Benbow (2007) examined students identified by talent 

searches in order to evaluate future success in math and science.  The study consisted of 
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three separate phases.  In Phase 1, the researchers compared the spatial visualization, 

interests, and values of 617 boys and 443 girls who were identified as intellectually gifted 

by the Study of Mathematically Precocious Youth with top math and science graduate 

students.  The graduate student population consisted of 346 women and 368 men.  During 

Phase 2, an analysis was done on five-year longitudinal data from the 617 boys and 443 

girls to determine if student preference predicted scientific career outcomes.  The student 

personal preferences aligned with spatial ability in predicting science and math careers.  

During the third phase, data from student SAT scores from the same student population 

was analyzed and the results showed a positive correlation between math SAT scores and 

spatial ability.  The results from all three phases combined to suggest a clear connection 

between talent in the STEM disciplines and spatial ability (Webb et al., 2007). 

 Geer, Quinn, and Ganley (2019) performed a longitudinal study that specifically 

focused on elementary students and the possibility of math skills and spatial thinking 

being connected.  Three hundred and twelve students in first, second, and third grades 

were included in the study.  The participants took two spatial thinking tasks and two math 

tasks for three straight years during the spring portion of the school year.  The researchers 

noted that math skills and spatial skills had expected growth from year to year, but in 

addition to this, the results suggested that spatial skills can predict math performance.  A 

key goal of this study was to investigate the relationship between spatial skills and math 

skills in order to better understand and plan educational interventions to help students 

grow in these areas.  The researchers also suggested for more attention to be placed on 

spatial thinking interventions at this early elementary age because of the rapid growth 

seen in the longitudinal data.  The growth was more significant than at other times, 
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indicating the importance of educators being aware of spatial skills training.  This 

conclusion could be particularly vital for struggling students (Geer et al., 2019). 

 As an example of a study focused on a particular scientific field, Ozdemir (2010) 

examined the impact of spatial thinking for success in mineralogy.  The researcher 

performed a mixed-methods design which included spatial tests, observations, interviews, 

and field notes.  Results indicated that learning about mineralogy is closely connected 

with spatial ability.  In addition, learning about mineralogy is influenced by one having 

strong spatial ability. 

Dabbs, Chang, Strong, and Milun (1998) conducted a study focused primarily on 

geographic knowledge.  In the study, the participants (104 women and 90 men) 

completed multiple tasks including: a spatial assessment, giving driving directions with 

the use of maps, and identifying locations on a map.  Those who performed better on the 

spatial tests gave more abstract driving directions and were able to identify more places 

on the map.  In addition, the results favored men in spatial ability, driving directions, and 

place identification.  Lord (1990) looked at the impact of spatial ability on success in an 

undergraduate biology course.  Two hundred and fifty students took tests to measure their 

visual-spatial awareness, and the findings suggested success related to those who had 

stronger spatial skills. 

 Evidence clearly exists showing the connection between success in STEM 

disciplines and spatial thinking.  Many scholars are moving beyond this even being a 

question.  Mix and Cheng (2012) noted, “the relation between spatial skills and math is 

so well established that it no longer makes sense to ask whether they are related” (p. 206).  

Recently, research in this area is beginning to move a step further to examine whether or 
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not training in spatial skills is connected to STEM success (Sorby, Veurink, & Streiner 

2018; Stieff & Uttal, 2015). 

Instructional Practices that Facilitate Spatial Thinking 

 Recognizing that spatial thinking skills are malleable and important for STEM 

learning, one must then examine how spatial thinking skills should be taught in the 

classroom.  Are certain interventions better than others?  Newcombe (2010) pointed out 

that proper instruction and technology use can improve spatial thinking, but research still 

needs to be done in order to determine the best instructional practices for teaching spatial 

thinking.  The NRC (2006) reported that there is a lack of knowledge about how to 

incorporate spatial thinking in curriculum, the types of activities and instruction that 

should be incorporated in order to see development, and what types of technology could 

have the greatest impact on spatial thinking improvement.  Newcombe (2010) suggested 

a variety of instructional methods for developing spatial skills in preschool and 

elementary age children such as: using spatially challenging books, teaching spatial 

words, encouraging children to gesture, highlighting spatial elements in math lessons, 

adding map use to geography lessons, using purposeful analogies to highlight similarities 

and differences, and asking students to make sketches to elaborate ideas.  Empirical 

evidence will be presented that endorses a variety of instructional practices related to 

teaching spatial thinking in the classroom. 

 The use of spatial representations in the classroom is a key component for 

facilitating spatial thinking skills.  Research suggests that educators should not simply 

have students look at and use spatial representations but should create them.  Kolloffel, 

Eysink, and Jong (2011) conducted an experiment to investigate the impact of spatial 
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representation use on learning in mathematics.  The researchers used a pretest and 

posttest design for measuring spatial ability for 91 student participants.  The results 

showed that creating representations helped students express their understanding and 

improved their knowledge.  Stern, Aprea, and Ebner (2003) investigated the use of 

graphical representations as reasoning tools.  The study included 281 university students 

as participants.  The students were separated into two groups.  In the first group, 

participants were simply asked to use a graph as part of a task.  In the second group, they 

actively used information to create unique visual representations.  The results showed 

that active graphical representation can be a meaningful tool for knowledge transfer.  

Sorby (2009) described multiple approaches to improving spatial skills based on several 

years of previous research in the field.  In her results, she noted that sketching practice 

could help students improve spatial skills.  In addition, the impact of sketching practice 

was greater than the impact of direct instruction and multimedia presentation. 

 Vellom and Pape (2000) conducted a study to examine the impact of students 

creating visualizations to explain and communicate ideas.  Twelve students participated 

in the study during a summer institute.  The students created a visual representation of a 

data set at the beginning of the summer institute and at the end.  The researchers found 

that the students did not put forth much effort at the initial attempt at creating the 

visualization because they did not see it as having a meaningful context.  When the 

students created representations at the end of the semester under the impression that they 

would be used to communicate information to others, the quality of the representations 

improved.  The results of this study suggest that educators cannot simply have students 
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draw a picture in hopes of it improving spatial thinking.  Instead, educators must provide 

meaningful context to the creation of the representations.   

 Maps are an obvious type of representation usage that can have positive impacts 

on spatial thinking skills in students.  Blaut (1991) argued that map skills should be 

developed at a young age, and that elementary age children should have ample 

opportunity to work with maps through geography lessons in schools.  Uttal and Wellman 

(1989) conducted a study to determine the impact of map use on spatial cognition of 

young children.  The participants of the study were 130 children between the ages of four 

and seven.  The researchers examined the ability of the children to understand the layout 

of a playhouse.  One group of children were provided the opportunity to study a map of 

the playhouse before physically moving through it while the other group of children were 

not exposed to the map.  The participants who were able to study the map found a route 

through the playhouse more quickly than those who had not had the opportunity to see 

the map.  The results therefore indicated that map learning enhanced spatial cognition.  

Similarly, Uttal, Fisher, and Taylor (2006) performed a study with two main experiments 

which focused on map use.  In the first experiment, adults, 10-year old children, and 8-

year old children were divided into two groups.  The first group learned the floor plan of 

a space that contained six rooms by a simple description.  The second group learned the 

floor plan of the same space by looking at a map.  Participants who studied the map 

performed significantly better than those who simply received a description of the layout.  

In the second experiment, the 8-year old participants were divided into two groups.  One 

group only received an outline map of the layout along with verbal descriptions, and the 

other group was able to use the full map.  The group with the outline performed almost as 
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well as the other group, which indicated that maps can provide a frame of reference for 

spatial cognition to take place (Uttal et al., 2006). 

 Kemp (2008) suggested a variety of ways for maps to be used to impact spatial 

thinking.  He stressed the importance of using maps with real life situations and skills in 

order to get the most benefit from them.  He pointed out that students must have an 

understanding of maps beyond just simply looking at them to find information.  Students 

should strive to grasp what they represent, and teachers should guide them in doing this.  

If the students can understand where they are in space and in relationship to the map, then 

this can often help build a better understanding.  Ultimately, students need to understand 

what the map represents in order to make the spatial gains (Kemp, 2008).  Uttal (2000) 

posited that maps provide students with a different perspective from what is encountered 

in everyday life navigating through the world.  He argued that maps have the potential to 

help students think about and understand abstract spatial concepts.  Likewise, he noted 

that maps could help students think about spatial concepts in a more structured systematic 

way (Uttal, 2000).  In general, map use is a valuable tool in the development of spatial 

ability.  Its use in the classroom must be intentional and reflective in order to truly engage 

students in spatial cognition.  As technology becomes more prominent in today’s 

classrooms, digital map use has become a focus of interest for many researchers to 

explore its possibilities with spatial thinking development. 

 In recent years, more emphasis has been put on the use of Geographic Information 

Systems (GIS) to facilitate spatial thinking.  GIS is dynamic mapping software that 

allows a user to create and manipulate digital maps for the purpose of analysis and 

problem solving (NRC, 2006).  Researchers have found that academic course work with 
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GIS positively impacts spatial thinking.  Lee and Bednarz (2009) examined the impact of 

a GIS course on 80 students at a single university.  The students took a spatial thinking 

pretest and posttest in order to determine how the course impacted their spatial skills.  

The results indicated that GIS learning helped the students’ spatial thinking.  In addition, 

a strong correlation was seen between spatial thinking and achievement in the course. 

 Jadallah et al. (2017) investigated the use of GIS on the spatial ability of fifth 

grade students.  The participants of the study were 174 students (88 boys and 86 girls) 

and six teachers.  A curriculum was created specifically for the study that focused on the 

use of GIS, and the teacher participants received 26 hours of training in order to 

implement it properly.  In this study, the GIS use was divided into six different modules.  

Each of the modules required the students to engage in a different aspect of GIS usage, 

and the modules were leveled into three tiers with two preparatory modules, two 

intermediate modules, and two advanced modules.  Four of the seven classes involved in 

the study used the intervention while the other three served as the control group.  The 

GIS curriculum was implemented over a six-week period during the school year and the 

students in both the experimental group and the control group took a spatial ability test 

before and after the intervention.  The results showed statistically significant 

improvement for the students in the experimental group in their ability to read a map, 

ability to analyze a map, and overall spatial ability over those in the control group 

(Jadallah et al., 2017).   

 Bodzin (2011) looked at the use of GIS centered curriculum in five 8th grade 

earth science classes.  The student participants were made up of three different ability 

levels, and each participant took part in a pretest and posttest to measure spatial ability.  
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Data was also gathered through observations, teacher meetings, and student artifacts.  All 

ability levels showed an increase in achievement for the items related to spatial thinking.  

Clearly, the use of GIS in the classroom has promise, but researchers must continue to 

explore the best possible uses for it and how to support educators in efforts to implement 

it. 

 Madsen and Rump (2012) studied the GIS learning experiences of 79 

undergraduate students through observations, interviews, and a questionnaire.  The study 

was conducted during a specific GIS semester long course.  One of the primary goals of 

the semester was for each student to create a GIS instrument that provided practical use.  

The researchers argued that the creation of the personal instrument allowed for students 

to merge knowledge of GIS and understanding of how to use it.  This process ultimately 

benefited student spatial thinking.  In addition, the researchers argued that engagement 

with GIS could alter how future professional geographers think spatially (Madsen and 

Rump, 2012).  Despite all of the hopes surrounding the use of GIS in the classroom, 

Sinton et al. (2013) stressed that GIS alone cannot make improvements in this area 

without true student engagement.  The student must understand the data and analyze it as 

opposed to simply looking at digital maps, and educators must be a guide in this process. 

Map usage often tends to be one of the primary instructional methods educators 

employ for facilitating spatial thinking in the classroom, but there are many other 

methods that have proven useful.  Hooey and Bailey (2005) explored the possibility of 

journal writing impacting spatial thinking with ninth grade students.  The researchers 

wanted to employ an active learning strategy that engaged the participants in a world 

geography course.  They stressed that one of the main goals in the course was to develop 
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student spatial thinking and encourage the students to think like geographers.  During the 

semester, the students made one entry in their journals each week.  Each entry related to a 

news article that focused on a specific event.  The instructor would give feedback about 

the students’ entries on a monthly basis specifically pertaining to spatial skills and 

analytical skills.  The researchers found that the journaling practice aided the students in 

their understanding of geographic relationships (Hooey & Bailey, 2005). 

Jo, Bednarz, and Metoyer (2010) explored the use of questioning to develop 

spatial thinking skills.  They argued that questions could be specifically designed to target 

spatial concepts, tools of representation, and processes of reasoning.  The researchers 

concluded that questions can aid students in the process of learning to think spatially.  

Specifically, when the questions are intentionally designed to address key aspects of 

spatial thinking.  For example, even a simple question such as asking students to define 

population density can facilitate spatial thinking. 

Taylor-Cox (2009) explored the use of blocks in classrooms of young children.  

The author particularly intended to determine the impact of block use on mathematical 

development.  She asserted that block related activities can help build interest for 

algebraic, geometric, and spatial concepts.  The active use of the blocks along with 

specific questioning and reflection can help students in these areas.  She found that using 

spatial words while using the blocks such as above, beside, and under can help students 

develop a better understanding of spatial relationships. 

 Uttal et al. (2013) noted the usefulness of video games for improving spatial 

ability.  In fact, the results of the meta-analysis showed significant increases from the use 

of video games.  This gaming can be done inside or outside of school as an effective way 



36 

 

to positively impact spatial thinking.  Feng et al. (2007) performed a study with 48 

undergraduate student participants with the purpose of examining the impact of action-

based video games on spatial thinking.  During this experiment, the researchers 

particularly focused on spatial attention and cognition.  The control group practiced a 

non-action-based video game for ten hours while the intervention group played an action 

based video game for ten hours.  The students took a pretest and posttest to assess spatial 

thinking, and they also took part in a mental rotation task in order to assess higher 

thinking spatial skills.  The results showed enhanced performance on spatial tasks.  

Similarly, Green and Bevalier (2007) investigated the impact of video games on spatial 

attention tasks.  The study consisted of twenty male undergraduate students who either 

reported as being video game players or non-video game players.  Those who played 

video games outperformed the others in spatial working memory tasks.  For example, the 

skill of subitization (estimating the amount of something without counting) was measured 

for both groups.  Video game players performed much better at estimating the number of 

dots on the screen during the presentation.  Most people can correctly recognize the 

number of dots when five or fewer are being presented, but after five, the success rate 

significantly decreases.  Video game players were able to consistently estimate up to 

seven or eight dots (Green & Bevalier, 2007). 

 Smith, Majchrzak, Hayes, and Drobisz (2011) investigated and compared maps 

and computer games as preparation materials for better understanding of spatial 

relationships in written text.  The experiment had three different conditions, which 

involved 80 student participants who were each 11-years-old.  The first condition had no 

interaction and required the participants to study a map that featured audio and visuals.  
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The second condition allowed the participants to play a computer game, and the third 

condition involved a simple filler task.  After each of the three phases of the experiment, 

the participants read a narrative and took a spatial assessment.  The results showed that 

map and computer game use significantly outperformed the filler task use.  In addition, 

the map use slightly outperformed the computer game use.  Overall, maps and computer 

games had a positive impact on spatial reading. 

 Lin, Chen, and Lou (2014) looked at the impact of a treasure hunting computer 

game on spatial memory and spatial orientation.  The researchers specifically designed 

the game for this purpose.  The findings showed that the treasure hunting game was an 

effective way to enhance spatial memory and spatial orientation in a small amount of 

time.  In addition, Lin and Chen (2016) performed an experiment to test the impact of 

digital puzzle games on mental rotation and spatial visualization.  The participants were 

79 third grade students at a school in Taiwan.  The students participated in the use of 

standard digital puzzle games.  In addition, they also used digital puzzle games specially 

designed for improving spatial ability.  The results indicated that digital puzzle games, in 

general, positively impact spatial ability, but purposefully designed games have a more 

significant impact.   

Altiner (2018) performed a correlational study to examine the relationship of 

puzzle games and spatial thinking, particularly looking at the use of the games in 

elementary schools.  One hundred and seventeen 4th grade students in Turkey 

participated in the study.  The students took a geometry test to measure spatial skills and 

another test to measure competence with the various puzzles.  The results showed that as 

success in the puzzle assessment increased, success in spatial achievement also increased 
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(Altiner, 2018).  Not all studies involving spatial gaming have returned positive results.  

A recent study by Pilegard and Mayer (2018) found that the well-known puzzle game 

Tetris did not improve spatial thinking skills when tested.  The participants of the study 

were undergraduate students.  They were made up of 47 women and 12 men.  All of the 

participants claimed to not play video games on a regular basis.  

 There are many instructional methods that have proven to be effective for 

developing students’ spatial thinking skills.  As educators become more aware of the 

importance of spatial thinking and the truth that it is malleable, hopefully they will begin 

to incorporate more methods in the classroom to help students grow in this area.  These 

methods do not need to be overly complex or difficult for instructors to implement.  

McAuliffe (2003) simply added two days of spatially challenging activities to a standard 

physics course.  The results showed spatial gains for students from the two days of 

activities when compared to those who did not partake in the spatial activities. 

Teaching Spatial Thinking in Geography 

 Teaching spatial thinking is often thought to belong in math and science courses 

only.  Social studies courses are not typically included in the conversation as an effective 

place for teaching spatial thinking skills, but geography is deeply connected to 

understanding space and can play a vital role in developing spatial thinking skills (NRC, 

2006, p. 116).  Geographic learning is an aspect of curriculum that social studies teachers 

must embrace as an opportunity for students to learn and grow in spatial thinking.  

National geography standards call for students to be able to work with representations, 

mental maps, and spatial organization (NRC, 2006, p. 116).  Specifically, the third strand 

of the National Curriculum Standards for Social Studies states, “During their studies, 
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learners develop an understanding of spatial perspectives, and examine changes in the 

relationship between people, places, and environments” (National Council for the Social 

Studies, 2020, para. 11).  Furthermore, the National Council for the Social Studies 

developed the C3 Framework (College, Career, and Civic Life Framework for Social 

Studies State Standards: Guidance for Enhancing the Rigor of K-12 Civics, Economics, 

Geography, and History), which gives clear guidance for geography curriculum to 

include the development of students’ spatial perspective and awareness.  In the C3 

Framework’s inquiry arc, dimension 2 provides specific guidance on the instructional use 

of geographic representations to help develop spatial views of the world.  The framework 

encourages the use of classroom activities that would include geospatial technologies and 

map creation in order to engage in questioning and problem solving.  This type of 

instruction can be both personally useful for students’ understanding of their own 

communities, but it can also be beneficial for gaining perspective related to society as a 

whole and one’s place in it (National Council for the Social Studies, 2013).  As 

previously stated, research supports these proposed guidelines for spatial thinking 

instruction in the classroom.  Studies have indicated that map use can facilitate the 

development of spatial thinking skills (Blaut, 1991; Uttal & Wellman, 1989; Uttal et al., 

2006), and more recently, research efforts continue to show value in the use of geospatial 

technologies in the classroom for spatial thinking skills (Jadallah et al., 2017; Lee & 

Bednarz, 2009; NRC, 2006). 

 As previously mentioned in the instructional practices portion of this chapter, 

Jadallah et al. (2017) studied the potential of improving spatial thinking in a fifth grade 

geography lesson through the use of GIS.  The fifth grade teachers used a geography 
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curriculum that contained six different GIS modules, and the results showed a statistically 

significant gain for the experimental group in overall spatial ability.  In addition, the 

experimental group also outgained the control group in map reading and analysis skills 

(Jadallah et al., 2017). 

 Jo, Hong, and Verma (2016) sought to enhance spatial thinking skills of 

undergraduate students in a world geography course.  They had 306 world geography 

students from seven different classes at Texas State University.  The researchers used an 

experimental design where two of the classes were given the intervention while the other 

five were not.  The intervention consisted of three web-based GIS activities.  The 

researchers used ArcGIS Online for the activities with the first one being focused on 

having the students familiarize themselves with using ArcGIS Online.  The students 

created maps that showed significant places in their lives.  In the second activity, students 

created maps that provided points of interests about a specific sub-Saharan African 

country.  The third activity was more advanced where students used map layers to show 

spatial distribution of natural resources.  All seven classes took the STAT (Spatial 

Thinking Abilities Test) developed by Lee and Bednarz (2012) as a pretest and posttest, 

and the testing showed that the two experimental groups made a statistically significant 

improvement in the posttest while the control groups did not (Jo et al., 2016). 

 A key aspect of the idea of teaching spatial thinking skills through geography is 

the challenge for teachers of geography to value it and understand it.  If social studies 

teachers who teach geography do not have a context for the need to facilitate spatial 

thinking development, then it is highly unlikely that it would take place.  Therefore, if a 

teacher of geography is able to connect the importance of spatial thinking skills with 
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learning in geography, then he or she will be more likely to have a disposition that allows 

for implementation to take place (Jo & Bednarz, 2014). 

Dispositions 

Teachers are often considered to be the gatekeepers of instructional methods used 

in the classroom (Siegel & Valtierra, 2017).  A teacher’s decision on whether or not to 

use a particular instructional strategy is not always determined by basic knowledge or 

skills. Instead, it can often depend on the disposition of the teacher in relationship to a 

particular type of instruction.   

Defining Dispositions 

Throughout the history of the United States, teachers have typically been expected 

to exemplify certain positive behaviors.  In addition, it has been expected that these 

behaviors would stem from attitudes and beliefs that society recognizes as appropriate for 

the position.  In recent decades, these behaviors, attitudes, and beliefs have come to be 

known as dispositions (Smith & Skarbek, 2013, p. 5).  Teacher dispositions can play a 

significant role in whether or not a teacher uses a particular instructional strategy (Dottin, 

2009; Siegel & Valtierra, 2017).  Research related to teacher dispositions has often been 

concentrated on teacher preparation programs with the goal of better identifying future 

teachers for the field, but it is vitally important for dispositions to be considered for 

current educators when determining whether or not a new instructional strategy will be 

implemented. 

When attempting to define the term dispositions, the literature provides a variety 

of interpretations.  The National Council for Accreditation of Teacher Education 

(NCATE) altered their standards to require students in teacher preparation programs to 
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acquire appropriate dispositions along with knowledge and skills in order to graduate 

(Meidl & Baumann, 2015), and efforts to appropriately define the term have increased 

ever since.  The NCATE (2008) defined teacher dispositions as “professional attitudes, 

values, and beliefs demonstrated through both verbal and nonverbal behaviors as 

educators interact with students, families, colleagues, and communities” (p. 89).  The 

definition that guides this study is specific to teaching spatial thinking in geography and 

was stated by Jo and Bednarz (2014), “We define the disposition to teach spatial thinking 

through geography as the behavioral tendencies, beliefs, and inclinations of teachers to 

use the knowledge, skills, and practices required to foster students’ spatial thinking skills 

through instruction in geography” (p. 200).  This particular definition guides this study, 

but many others have expressed it differently. 

The term “disposition” has been used in a variety of ways, and there is often a 

lack of consensus on how the term should be defined (Fonseca-Chacana, 2019).  In 

everyday use, it is often commonly associated with attitudes and beliefs.  In educational 

research, scholars have often associated dispositions as being defined by not just attitudes 

and beliefs, but instead, many of the provided definitions describe dispositions as 

manifested in actions.  Schussler (2006) defined teacher dispositions “as both a point of 

convergence, representing a filter through which a teacher frames his/her thinking and 

behaviors, and a point of inception, from which knowledge and behaviors emanate” (p. 

259).  In other words, a teacher’s behaviors in the classroom stem from his or her beliefs 

and inclinations.  Sockett (2006) referred to teacher dispositions as “the professional 

virtues, qualities, and habits of mind and behavior held and developed by teachers on the 
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basis of their knowledge, understanding, and commitments to students, families, and their 

colleagues and communities” (p. 23). 

Nature of Dispositions 

One of the more common struggles in attempting to define and describe 

dispositions lies in the debate as to whether dispositions are inherent to personality or if 

they can be fostered and learned (Fonseca-Chacana, 2019; Warren, 2018).  The 

constructivist-developmental approach appears to be more commonly accepted in the 

literature and can be traced back to Dewey’s work.  Dewey (1922) considered 

dispositions in his discussion of habits of mind.  He stated, “We must bear in mind that 

the word disposition means predisposition, readiness to act overtly in a specific fashion 

whenever opportunity is presented” (Dewey, 1922, p. 41).  Dewey (1922) compared 

dispositions to habits that can be acquired over time (p. 14).  Others have also embraced 

this approach.  Oja and Reiman (2007) argued that dispositions develop over time as a 

result of social environments and interactions and the development allows for more 

informed decision making for future actions.  Also, connected to this idea of disposition 

development over time is the notion that a person’s disposition can be controlled in a 

voluntary way.  Katz (1993) described disposition as “a pattern of behavior exhibited 

frequently and in the absence of coercion, and constituting a habit of mind under some 

conscious and voluntary control, and that is intentional and oriented to broad goals” (p. 

16).  Perkins, Jay, and Tishman (1993) noted that dispositions can be seen as putting 

abilities into action.  This idea suggests that dispositions are active and that the teacher 

has voluntary control over actions that take place (Billet, 2008).  On the other hand, a few 

researchers, such as Wasicsko (2007), have subscribed to a perceptual psychological 
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approach to dispositions.  Wasicsko (2007) argued that dispositions are resistant to 

change and are developed over a lifetime.  He proposed that a person has dispositions that 

he or she has little control over and cannot easily change. 

Dispositions and Teaching 

Educational research has shown that knowledge, skills, and dispositions are 

paramount qualities of effective teachers (Dottin, 2009; Schussler, 2006; Warren, 2018).  

Knowledge and skills are commonly considered highly important for teaching, but many 

in the field of education have often overlooked the importance of dispositions.  Teacher 

dispositions have proven to be an important aspect of impactful teaching (Diez & Raths, 

2007; Miller & Maninger, 2012).  Much of the educational research related to studying 

dispositions has been conducted with a focus on preservice teachers (Jo & Bednarz, 2014; 

Lee et al., 2018), and this research was particularly initiated when the NCATE began 

including dispositions in their teacher education standards (Meidl & Baumann, 2015).  

This study focuses on the dispositions of current teachers of geography, which is a clear 

need in the literature. 

There is only a small amount of spatial thinking education research related to 

teacher dispositions (Jo & Bednarz, 2014; Lee, Jo, Xuan, & Zhou, 2018).  In addition, the 

research that does exist in this area focuses on preservice teachers (Jo & Bednarz, 2014; 

Lee et al., 2018).  More attention needs to be directed towards helping teachers of 

geography develop dispositions that are positive in regard to teaching spatial thinking 

skills in the classroom, but before this can be done, one must have a better understanding 

of teachers’ dispositions towards teaching spatial thinking skills through geography.  This 
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study has particular interest in the dispositions of current teachers of geography related to 

teaching spatial thinking in the classroom. 

Factors that Influence Teacher Dispositions 

 The quantitative portion of this study seeks to explore the impact of five 

independent variables on teacher dispositions towards teaching spatial thinking through 

geography.  The targeted independent variables are gender, age, teaching experience, 

education level, and grade level taught.  This portion of the chapter presents articles in 

the dispositions literature that have analyzed these independent variables in an effort to 

determine how they influence dispositions. 

 Turan (2016) examined gender differences for critical thinking dispositions of 

prospective teachers and found a significant difference.  Shoaib, Akhtar, and Hashmi 

(2016) analyzed instructional planning dispositions of prospective teachers and reported a 

difference based on gender.  Elgun and Altindag (2016) looked at English language 

instructors’ critical thinking dispositions and noted a difference based on gender.  

Likewise, Jung, Rhodes, and Vogt (2006) examined technology dispositions of preservice 

teachers and noted a difference related to gender.  On the other hand, Maltepe (2016) 

analyzed gender differences in critical thinking dispositions of prospective teachers and 

primary teachers but found no significant difference.   

In regard to age, Shoaib et al. (2016) examined this variable when comparing 

instructional planning dispositions of prospective teachers but did not report a significant 

difference.  Kilic, Yazici, and Topalak (2017) examined the critical thinking dispositions 

of music teachers but reported no difference associated with age.  Wilson (2003) 

compared the age of business students related to their critical thinking dispositions and 
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found no significant difference.  In contrast, Jung et al. (2006) reported a difference in 

age when measuring technology dispositions of prospective teachers.   

Researchers have also explored the influence of teaching experience on 

dispositions.  Nemine and Akintunde (2019) found no significant difference related to 

teaching experience and teacher dispositions towards the use of instructional television.  

In Elgun and Altindag’s (2016) study of English language instructors’ critical thinking 

dispositions, no significant difference was found for teaching experience as a subgroup.  

Tack and Vanderlinde (2016) analyzed teacher educators’ dispositions related to 

involvement in research and noted a difference when comparing years of teaching 

experience. 

For education level or highest academic degree, Elgun and Altindag (2016) 

examined this variable when studying English language instructors’ critical thinking 

dispositions.  They found no significant difference for education level.  Kim, Moon, Kim, 

Kim, and Lee (2014) studied the critical thinking dispositions of nursing students in 

Korea related to education level.  The critical thinking disposition score increased with 

education level. 

Elgun and Altindag (2016) also analyzed critical thinking dispositions of English 

language instructors related to level being taught.  They reported a significant difference.  

Wadlington and Wadlington (2011) examined teacher dispositions related to grade level 

preference for teaching, and they reported differences in teacher dispositions depending 

on the grade level being taught. 

This is not an exhaustive account of dispositions research related to gender, age, 

teaching experience, education level, and grade level taught.  Instead, these articles are 
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presented to make evident that it is appropriate to examine these subgroups to determine 

if they influence dispositions.  More specifically, spatial thinking dispositions have yet to 

be explored in this way.  Multiple articles presented above did not find a significant 

difference in one of the previously mentioned independent variables, but the researchers 

deemed it appropriate to explore them in an effort to verify if a significant difference 

existed.  Therefore, it is appropriate to examine the influence of gender, age, teaching 

experience, education level, and grade level taught on dispositions towards teaching 

spatial thinking. 

Summary 

An operational definition of spatial thinking has been provided including 

descriptions of space, visual representation, and reasoning processes.  In addition, the 

practical use of spatial thinking was explored.  Literature related to the malleability of 

spatial thinking was reviewed with evidence indicating that spatial thinking is malleable.  

Furthermore, literature was reviewed indicating that spatial thinking skills are directly 

correlated with success in STEM fields.  Instructional strategies that lead to improvement 

in spatial thinking have also been discussed.  The chapter continued with definitional 

information pertaining to dispositions and a discussion of the nature of dispositions.  

Likewise, a discussion of the relationship of dispositions and teaching was presented.  

Finally, the independent variables in the study were connected to the dispositions 

literature. 
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CHAPTER 3 

RESEARCH DESIGN AND METHODOLOGY 

 This chapter explains the research design and methodology of the study. 

Descriptions of the research design, participants, instruments, data collection, and 

statistical analysis are provided.  The research design of the study, convergent mixed 

methods, is discussed.  The instrument section of this chapter provides an explanation of 

the Teaching Spatial Thinking through Geography Disposition Inventory (Jo & Bednarz, 

2014) and the open-ended questions.  The Teaching Spatial Thinking through Geography 

Disposition Inventory was used to measure current 6th - 12th grade social studies 

teachers’ dispositions towards teaching spatial thinking through geography.  The open-

ended questions were included on the survey for the purpose of informing the instrument 

findings and further exploring teachers’ dispositions towards teaching spatial 

thinking.  The data collection section of the chapter describes the solicitation of the 

survey instrument, and the statistical analysis portion of the chapter describes both the 

quantitative and qualitative data analysis. 

 The purpose of this study is to explore and analyze teachers’ dispositions towards 

teaching spatial thinking through geography.  The questionnaire variant convergent 

mixed methods research design was used in order to combine quantitative and qualitative 

data to gain a better overall understanding (Creswell & Plano Clark, 2018).  The study 

focuses on current 6th - 12th grade teachers of geography and their dispositions towards 

teaching spatial thinking.  The study seeks to answer the following research questions:
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1.  Is there a statistically significant difference in dispositions towards teaching 

spatial thinking through geography for 6th - 12th grade social studies teachers 

based on age, gender, teaching experience, education level, and grade level 

taught? 

2.  Does age, gender, teaching experience, education level, and grade level taught 

predict one’s disposition towards teaching spatial thinking through geography? 

3. What are the perceptions of 6th - 12th grade social studies teachers towards 

teaching spatial thinking through geography? 

4. What challenges do 6th - 12th grade social studies teachers face related to 

teaching spatial thinking through geography? 

Research Design 

 The mixed methods research design continues to see growth in popularity in 

recent years due to its applicability to everyday life (Creswell & Plano Clark, 2018; 

Hesse-Biber, 2010).  Traditionally, many researchers have thought of quantitative and 

qualitative research as being completely separate and incompatible, but this thinking 

began to change in the late 20th century (Tashakorri & Teddlie, 2003, p. 62).  Many 

scholars have rejected this dichotomy and embraced the possibility that better 

understanding can be gained (Ridenour & Newman, 2008).  The growing attention placed 

on mixed methods research may be due to its relevance.  Many examples of this practice 

are commonplace in society.  Medical doctors create treatment plans by referring to 

quantitative lab results and qualitative discussions of a patient’s life history and 

experienced symptoms.  When politicians make decisions about future actions, they 
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analyze statistical trends of their districts, along with personal input from constituents 

(Creswell & Plano Clark, 2018).  When teachers decide on plans of instruction, they 

often make decisions with both the aid of assessment data and input from students and 

other teachers.  Investigation that includes both quantitative and qualitative input is a 

natural approach to gaining better understanding. 

 An often-cited definition of mixed methods research was developed by Johnson, 

Onwuegbuzie, and Turner (2007): 

Mixed methods research is the type of research in which a researcher or team of 

researchers combines elements of qualitative and quantitative research approaches 

(e.g., use of qualitative and quantitative viewpoints, data collection, analysis, 

inference techniques) for the purposes of breadth and depth of understanding and 

corroboration. (p. 123) 

This definition proposes the idea that mixed methods is not simply putting quantitative 

and qualitative approaches together arbitrarily, but instead, it is a purposeful approach 

used for gaining deeper understanding.  Creswell and Plano Clark (2018) proposed a 

definition that presents essential aspects of mixed methods research.  Their goal in 

creating a list of core characteristics as a definition was to include methods, research 

design, and philosophy orientation. 

The researcher collects and analyzes both qualitative and quantitative data 

rigorously in response to research questions and hypotheses, integrates (or mixes 

or combines) the two forms of data and their results, organizes these procedures 

into specific research designs that provided the logic and procedures for 
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conducting the study, and frames these procedures within theory and philosophy. 

(Creswell & Plano Clark, 2018, p. 5) 

 When seeking to utilize the mixed methods research design, it is helpful to 

understand the history behind its origin.  In the late 1980s and early 1990s, researchers 

from various fields and countries began writing about a methodological approach that 

would move away from simply being only quantitative or qualitative.  Into the late 1990s 

and early 2000s, researchers began moving from discussing the idea of mixed methods to 

categorizing and classifying it (Creswell & Plano Clark, 2018).  The concept of mixed 

methods research seemed to evolve simply because of the need to have more than just 

numbers on their own or words on their own.  “A combination of both forms of data 

provides the most complete analysis of complex problems” (Creswell & Plano Clark, 

2018, p. 23).  Therefore, mixed methods research has value not by merely reporting both 

quantitative and qualitative results in the same study, but instead, the true value can be 

realized when the results from both traditions are melded together or combined at some 

point in the reporting in order to reach deeper understanding (Stahl, Lampi, & King, 

2019). 

 The history of mixed methods research can be organized into five different 

stages.  Having a basic understanding of these stages can allow one to more readily 

justify the use of this type of methodology (Creswell & Plano Clark, 2018).  Starting in 

the 1950s, the formative period of mixed methods research began with initial interest in 

the mixed methods approach.  This stage can be considered to have lasted up through the 

1980s.  It is during this time that some of the first voices were heard advocating for using 

both quantitative and qualitative methods.  The paradigm debate period overlaps with the 
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formative period and is generally considered to be in the 1970s and 1980s.  It was during 

this stage that researchers began to struggle with the philosophical implications of 

attempting to combine the two research traditions.  Those in the debate argued whether or 

not qualitative and quantitative data could be combined because they were both 

connected to different philosophical assumptions.  This issue began to subside as 

researchers called for accepting pragmatism as a philosophical foundation for mixed 

methods research along with the invitation to use different paradigms as long as it was 

clearly stated (Creswell & Plano Clark, 2018). 

 The early procedural development period began in the 1980s when researchers 

began to focus on the methods of this research approach.  Writers began expressing 

thoughts on data collection, data analysis, research designs, and research purposes.  Some 

articles focused on reasons behind combining the two traditions, while others began 

classifying mixed methods designs and creating notation systems (Creswell & Plano 

Clark, 2018).  Following this, the expanded procedural development period can be 

attributed to starting in the early 2000s.  This stage ushered in a more established time 

period for mixed methods research with major publications, increased funding initiatives, 

systematic approaches to using mixed methods, and more extensive use of mixed 

methods throughout a variety of disciplines.  Finally, the fifth stage can be considered the 

reflection and refinement period, which can be traced back to 2003.  This period in the 

evolution of mixed methods has seen scholars raise questions and concerns about the 

approach in order to refine it and move it forward (Creswell & Plano Clark, 2018).  As 

one can see from this overview of the development of mixed methods research, much 
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thought and time has been put towards this research design, and one can gain a better 

understanding of its use with this historical knowledge. 

 In addition to historical foundations, researchers can benefit from a clear 

understanding of the philosophical foundations of mixed methods research.  Creswell and 

Plano Clark (2018) suggest that “mixed methods researchers not only be aware of their 

philosophical assumptions but also clearly mention those assumptions in their mixed 

methods projects” (p. 34).  The researcher of this study embraces the paradigm of 

pragmatism as a framework.  Pragmatism is ideal for mixed methods research in that it 

values both objective and subjective knowledge and is focused on real-world problem 

solving (Creswell & Plano Clark, 2018).  The pragmatist worldview allows one to 

abandon the need to separate quantitative and qualitative methods.  It places primary 

importance on the research questions over the methods, and it has a focus of practicality 

that allows researchers to concentrate on what actually works in society (Creswell & 

Plano Clark, 2018). 

 The study uses the convergent mixed methods design.  This design seeks to use 

both quantitative and qualitative data collection within the same time frame in order to 

compare and combine the results.  The goal of this approach is to obtain a more complete 

understanding of the problem of this study (Creswell & Plano Clark, 2018).  The 

convergent research approach has multiple design variants.  This study uses the 

questionnaire variant design.  The questionnaire variant design consists of both open-

ended and closed-ended questions, and the open-ended questions play the role of 

supporting the results of the closed-ended questions.  This design does not typically 

produce a rigorous context-based qualitative data set due to the qualitative survey items 
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being simply added on to the quantitative instrument, but the qualitative data can provide 

useful themes and quotes for the purpose of enhancing the study (Creswell & Plano 

Clark, 2018). 

 As with any research approach, the convergent mixed methods design has both 

strengths and challenges.  In terms of strengths, mixed methods research is an efficient 

approach that makes rational sense.  This has led to a growing popularity of its use.  In 

addition, both the quantitative and qualitative data can be collected and analyzed 

independently, and the use of results from both traditions can allow for deeper 

understanding (Creswell & Plano Clark, 2018).  In terms of challenges, Creswell and 

Plano Clark (2018) mention three areas that could prove to be problematic.  First, 

different sample sizes for the quantitative and qualitative data collection can be difficult 

to navigate.  This study employs the questionnaire variant design, which intends to 

provide the same sample size for both quantitative and qualitative responses.  Second, it 

can be difficult to merge the data.  This study has both the quantitative and qualitative 

data collection focus on the same concept, dispositions towards teaching spatial thinking 

through geography, which will aid with this challenge.  Third, a challenge can arise for 

the researcher if the quantitative and qualitative data do not agree (Creswell & Plano 

Clark, 2018). 

Participants 

The total number of participants who fully completed the survey was 220.  To 

determine the number of participants appropriate for this study, a power analysis was 

conducted with a significance level of .05 and an effect size of .8, which are 

recommended guidelines for social science research (Balkin & Sheperis, 2011).  The 
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results of the power analysis for an independent samples t-test, which would address the 

gender independent variable and the grade level independent variable, indicated a target 

number of participants as 102.  This would result in an actual power of .806.  For the 

other three independent variables age, teaching experience, and education level, an 

analysis of variance (ANOVA) approach will be used to compare multiple mean scores.  

In this case, four categories will be used for age, teaching experience, and education 

level.  For the ANOVA power analysis, an effect size of .25 was used with a significance 

level of .05 and a power of .8 for four groups.  The results indicated a goal sample size of 

180.  Therefore, the goal sample size for participants in this study was 180 current social 

studies teachers in 6th - 12th grades, which was surpassed by the actual total of 

participants at 220. 

The participants were all 6th - 12th grade social studies teachers, and it was 

assumed that each taught geography in some form, even if it was a small portion of a 

course.  The participants were all social studies teachers in Georgia. 

Instrumentation 

This study used the Teaching Spatial Thinking through Geography Disposition 

Inventory (Jo & Bednarz, 2014) to examine current 6th-12th grade social studies teacher 

dispositions towards teaching spatial thinking through geography.  Sanli and Sezer (2019) 

analyzed the construct validity of the instrument through factor analysis and expert 

opinion.  The inventory consists of 23 items that can be separated into five subcategories 

(Sanli & Sezer, 2019).  Table 1 shows the items on the instrument.  Each item is rated on 

a scale of one to five (1 = strongly disagree; 2 = disagree; 3 = neutral or do not know; 4 = 

agree; 5 = strongly agree).  The first subcategory focuses on teaching thinking skills and 
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contains three total items (#1 through #3).  This section is meant to explore teachers’ 

beliefs related to the value of teaching thinking skills.  The second subcategory, teaching 

spatial thinking skills (#4 through #8), intends to explore one’s understanding of spatial 

thinking concepts and whether or not it belongs in education.  Third, the spatial thinking 

in geography (#9 through #12) subcategory focuses on how the teacher thinks about 

geography as a whole and the role that spatial thinking plays in the discipline.  The fourth 

subcategory, explicit teaching of spatial concepts (#13 through #20), investigates a 

person’s willingness to directly teach concepts related to spatial thinking in geography 

instruction.  Finally, the adopting spatial representations and geospatial technologies 

(#21 through #23) subcategory focuses on the teacher’s inclination towards the use of 

geospatial technologies for instruction (Jo & Bednarz, 2014). 

 As previously mentioned, the construct validity of the instrument was established 

through a factor analysis and expert opinion.  The results of these two approaches showed 

that the 23 items on the instrument were consistent with the original five subcategories.  

For reliability, Cronbach’s Alpha was .89 for the whole inventory, .62 for the teaching 

thinking skills subcategory, .79 for the teaching spatial thinking skills subcategory, .75 

for the spatial thinking in geography subcategory, .79 for the explicit teaching of spatial 

concepts subcategory, and .73 for the adopting spatial representations and geospatial 

technologies subcategory (Sanli & Sezer, 2019). 
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Table 1 

Items on the Teaching Spatial Thinking through Geography Disposition Inventory 

Survey Items 

1. I believe that thinking skills can be taught. 

2. I believe that thinking skills should be taught. 

3. Developing students’ thinking skills is going to be my highest priority goal. 

4. I know what spatial thinking is. 

5. I believe that spatial thinking is powerful. 

6. I believe that spatial thinking is integral to everyday life and the workplace. 

7. I believe that spatial thinking skills can be taught. 

8. I believe that spatial thinking is transferable across disciplines, such as math, 

science, and engineering. 

9. I believe that asking questions and solving problems is important in geography. 

10. I believe that geography is the study of spatial aspects of human existence. 

11. I believe that understanding spatial patterns and processes is essential in learning 

geography. 

12. I believe that spatial thinking is an essential part of learning geography. 

13. I will explicitly teach the concept of location. 

14. I will explicitly teach the concepts of place and region. 

15. I will explicitly teach concepts of distance and direction. 

16. I will explicitly teach the concept of scale. 

17. I will explicitly teach the concept of overlay. 

18. I will explicitly teach the concepts of distribution and pattern. 

19. I will explicitly teach the concept of map projection. 

20. I will explicitly teach the concept of density. 

21. I believe that geospatial technologies are a powerful tool for learning geography. 

22. I am familiar with the educational uses of geospatial technologies. 

23. I will demonstrate to students how geospatial technologies can be used to solve 

problems and make decisions. 
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In addition to the Teaching Spatial Thinking through Geography Disposition 

Inventory, the survey also includes three open-ended questions.  The open-ended 

questions provide the qualitative piece for the questionnaire variant design.  The open-

ended questions are as follows: 

1. How prevalent do you think spatial thinking instruction should be in the 

classroom? 

2. What is your experience with teaching spatial thinking skills through geography? 

3. What challenges do teachers experience related to teaching spatial thinking skills 

in the classroom? 

 Finally, the survey also includes demographics questions that focus on the 

following categories related to this study’s research questions: age, gender, teaching 

experience, education level, and grade level taught.  The demographics questions were 

placed at the beginning of the survey.  The questions and multiple-choice answers are as 

follows: 

1. What is your age? 

a. 20-29 years old 

b. 30-39 years old 

c. 40-49 years old 

d. 50 and above years old 

2. What best describes your gender? 

a. Male 

b. Female 

c. Prefer not to say 
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d. Prefer to self-describe ______________ 

3. How long have you been working as a teacher? 

a. 0-3 years 

b. 4-10 years 

c. 11-20 years 

d. 21 or more years 

4. What is your highest academic degree? 

a. Bachelor's degree 

b. Master’s degree 

c. Specialist degree 

d. Doctorate degree 

5. At what grade level do you primarily teach? 

a. 6-8 grades 

b. 9-12 grades 

Procedures 

 After receiving IRB approval, the teacher participants were recruited primarily 

through email solicitation, but the researcher also used various personal contacts in 

multiple Atlanta, Georgia metropolitan area school districts to recruit participants.  All of 

the participants were 6th - 12th grade social studies teachers in Georgia. 

The quantitative items, qualitative questions, and demographics questions were all 

included on a single online survey, which was administered through qualtrics.com.  The 

survey was available from April 14, 2020 to May 6, 2020.  The online survey format 

allowed for the responses to be conveniently compiled in one location.  The survey link 
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was sent through an introductory email.  When a participant clicked on the link, he or she 

was taken directly to the Qualtrics survey.  The first page gave the participant basic 

instructions for participation.  The second page displayed the full informed consent 

information and provided an overview of the study.  The survey described the study as an 

investigation of social studies teachers’ attitudes, beliefs, and inclinations towards 

teaching spatial thinking through geography.  The screener prompt was located at the 

bottom of the informed consent information.  It stated, “By clicking “I agree” below, you 

are indicating that you are at least 18 years old and have read and understood this consent 

form.”  After clicking “I agree,” the participant would then begin with the demographics 

questions followed by the survey instrument and open-ended questions.  After finishing 

the survey, the participant saw a debriefing screen that provided the contact information 

of the investigator.  In addition, the participant was given the option of providing his or 

her email address in order to enter a raffle to receive one of three 50-dollar Amazon gift 

cards.  Providing the email address was completely optional. 

Data Collection Rationale 

The data collection for this study included both quantitative input and qualitative 

input, due to the mixed methods convergent research design being used.  The quantitative 

data are the primary source of information for the study, and the qualitative data have the 

purpose of supplementing and corroborating the quantitative findings.  Each participant 

took part in the quantitative and qualitative portions of the study, which were gathered at 

the same time with the same survey.  This was beneficial for investigating multiple 

aspects of the research questions from each participant, and it allowed for collecting 

quantitative and qualitative data in one occasion.  On the other hand, using a single 
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survey for both the quantitative and qualitative investigation can limit the quality of the 

data, particularly on the qualitative side (Creswell & Plano Clark, 2018).  In regard to 

each participant taking part in both the quantitative and qualitative aspects, Creswell and 

Plano Clark (2018) recommend that the same participants partake in both the quantitative 

and qualitative portions of the study in order to best corroborate the results (p. 

188).  Therefore, an equal sample size approach is used for both the quantitative 

collection and qualitative collection, as both sides are included on the same survey, but 

this does hinder the richness of the qualitative data, due to the larger number of 

participants than typical for qualitative investigations (Creswell & Plano Clark, 2018).   

Parallel questioning was used in the quantitative and qualitative data 

collection.  Therefore, the same ideas were central to the questioning on both sides.  This 

approach makes efforts to compare and meld the data between the two sides more 

appropriate (Creswell & Plano Clark, 2018).  The databases from each side were 

analyzed independently before they were compared. 

Data Analysis 

 The research design of the study is a questionnaire variant convergent mixed 

methods approach.  The purpose of this design is to gain a better understanding of 

teachers’ dispositions towards teaching spatial thinking through geography.  Therefore, 

statistical analysis of the quantitative data and thematic content analysis of the qualitative 

data were performed in order to address the research questions. 

Quantitative 

 The quantitative statistical analysis in this study consists of multiple 

approaches.  For the first research question of the study, the researcher sought to 
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determine if there was a statistically significant difference in dispositions towards 

teaching spatial thinking through geography for 6th - 12th grade social studies teachers 

based on age, gender, teaching experience, education level, or grade level taught.  For the 

independent variables gender and grade level taught, an independent samples t-test was 

used to compare the two mean scores for each.  For the other three independent variables, 

age, teaching experience, and education level, an analysis of variance (ANOVA) 

approach was used to compare multiple mean scores for each.  For the second research 

question of the study, the researcher sought to determine if age, gender, teaching 

experience, education level, or grade level taught predict one’s disposition towards 

teaching spatial thinking through geography.  A linear regression approach was used for 

this purpose. 

Qualitative 

 The qualitative portion of the survey was included for the purpose of supporting 

and potentially corroborating the quantitative side of the study.  A thematic analysis 

approach was used for the qualitative data in response to the third and fourth research 

questions.  There are many different variations of thematic analysis used by researchers, 

but generally, most use similar basic steps: organizing the data, using coding methods to 

reduce the data into themes, and representing the data in figures and discussion 

(Creswell, 2013).  Beyond these basic steps, numerous researchers have developed 

specific approaches that detail how to proceed through thematic analysis.  Creswell 

(2013) argued that the thematic data analysis process is not specifically prescribed.  

Instead, it is somewhat custom to each person, and the collection, analysis, and 
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discussion of the data should not be seen as distinct steps.  They should be seen as being 

connected with the possibility of happening simultaneously (Creswell, 2013). 

This researcher conducted a thematic analysis approach consisting of five main 

phases based on the suggestions of Creswell (2013) and Lichtman (2013).  These phases 

may spiral back to each other.  First, the data were organized and prepared.  The open-

ended responses from the participants were organized in such a way that allowed for 

them to be easily accessed and read (Creswell, 2013; Lichtman, 2013).  Second, the 

information was read as a whole in order to get a sense for the entire database.  This can 

allow for one to be immersed in the full context before breaking it apart.  During this 

time, informal writing or journaling was done by the researcher in the form of simple 

phrases or ideas that come to mind during the read through.  Third, the data were 

classified and categorized into codes and themes.  This phase consisted of multiple 

components.  An initial coding step was followed by a time of revisiting the initial 

coding.  This was followed by categorization of the codes and identification of themes 

(Creswell, 2013; Lichtman, 2013).  Fourth, time was spent interpreting the data.  The 

focus of this phase was to make sense of the data and judge the developed themes.  The 

researcher attempted to determine what is truly important for this study.  Fifth, the final 

phase of this thematic analysis process was to represent the data in a visual way 

(Creswell, 2013).  Following this thematic analysis, the data were presented and 

discussed. 

Merging of the Data 

 In this mixed methods convergent questionnaire variant research design, 

quantitative and qualitative data were collected simultaneously.  After the data collection, 
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the two databases were analyzed separately and then compared (Creswell & Plano Clark, 

2018).  Integrating and comparing the quantitative and qualitative data allowed for the 

possibility of a deeper, more comprehensive understanding (Creswell & Plano Clark, 

2018). 

 Creswell and Plano Clark (2018) suggest a series of steps for comparing two 

databases in a convergent research design.  First, one must analyze the quantitative and 

qualitative data separately in order to gain results.  Second, the researcher should then 

look for common concepts on both sides.  Third, display tables and graphs can then be 

developed in order to easily make a comparison.  Fourth, the researcher should analyze 

the tables and graphs by concepts to determine how the two databases confirm or 

disconfirm each other.  Fifth, if the two sides disconfirm, then one should engage in 

additional strategies to gain an understanding of the discrepancy.  Sixth, the researcher 

should explain interpretations of how the comparison of the databases confirms, 

disconfirms, or expands insight into the research problem (Creswell & Plano Clark, 

2018). 

Summary 

 This chapter provided an explanation of the methodology of the study.  An 

overview of the research design, participants, and instrumentation was provided.  Finally, 

the procedures, data collection rationale, and data analysis were explained.
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CHAPTER 4 

RESULTS 

 This chapter presents the results of the quantitative and qualitative portions of the 

survey instrument.  The quantitative portion of the survey was the section containing the 

23 items from the Teaching Spatial Thinking through Geography Disposition Inventory 

(Jo & Bednarz, 2014).  The qualitative portion of the survey was the section at the end 

which contained three open-ended questions.  The quantitative results are presented first, 

which address the first and second research questions of the study.  The qualitative results 

are presented second and are meant to address the third and fourth research questions of 

the study.  The research questions of the study are: 

1.  Is there a statistically significant difference in dispositions towards teaching 

spatial thinking through geography for 6th - 12th grade social studies teachers 

based on age, gender, teaching experience, education level, and grade level 

taught? 

2.  Does age, gender, teaching experience, education level, and grade level taught 

predict one’s disposition towards teaching spatial thinking through geography? 

3. What are the perceptions of 6th - 12th grade social studies teachers towards 

teaching spatial thinking through geography? 

4. What challenges do 6th - 12th grade social studies teachers face related to 

teaching spatial thinking through geography?
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Quantitative 

 The quantitative results of the study pertain to the responses of the participants on 

the Teaching Spatial Thinking through Geography Disposition Inventory (Jo & Bednarz, 

2014).  The inventory consists of 23 items after the validity and reliability findings of 

Sanli and Sezer (2019).  To begin analysis of the data, the researcher examined the results 

as a whole in order to determine how many completed surveys existed.  All incomplete 

surveys were removed.  After this process, the data showed that 220 participants had 

completed the survey.  The responses to the survey were then changed to numeric form (1 

= strongly disagree; 2 = disagree; 3 = neutral or do not know; 4 = agree; 5 = strongly 

agree).  Following the recommendation of Jo and Bednarz (2014), overall mean scores 

were then calculated for each participant. 

Research Question #1 

 In order to address the first research question, each of the five independent 

variables were analyzed.  The researcher used an independent samples t-test to analyze 

the mean scores for gender and the mean scores for grade level taught, since each of these 

variables only contained two groups.  One-way analysis of variance (ANOVA) was used 

to compare multiple mean scores for the other three variables: age, teaching experience, 

and education level. 

 Gender.  The researcher first conducted analysis for gender.  An independent 

samples t-test was selected as the statistical test in order to compare two means of two 

separate groups, males and females.  The null hypothesis used for this analysis is as 

follows: There will not be a statistically significant difference in the dispositions towards 

teaching spatial thinking through geography mean score for males versus the dispositions 
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towards teaching spatial thinking through geography mean score for females.  The null 

hypothesis will be rejected if the p value for the test is equal to or less than .05 or if the 

95% confidence intervals do not include zero. 

 According to Field (2013), the assumptions for an independent samples t-test are 

normality, homogeneity of variance, and independence of errors.  For normality, if a 

visual analysis of the scores for each group appears to be normal or the sample size is at 

least 30, then I will assume the distribution is normal.  For homogeneity of variances, I 

will examine the p value of Levene’s test of homogeneity of variances.  If this value is 

greater than .05, then I will assume homogeneity of variances.  Finally, I will assume 

independence of errors since there is no reason to believe that one participant influenced 

another participant.  The participants responded to the survey in separate, individual 

settings. 

 An analysis of the data indicated that the assumptions for an independent samples 

t-test had been met.  To begin testing for normality, histograms were used for a visual 

analysis of the scores.  Both histograms for males (Figure 1.) and females (Figure 2.) 

appeared to indicate normality.  In addition, the total sample size in the study is N = 220, 

which far exceeds 30.  The results of Levene’s test showed homogeneity of variances, 

F(1, 218) = 1.488, p = .224 (Table 2).  I will assume independence of errors since there is 

no reason to indicate that participants influenced each other’s responses. 
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Figure 1. Histogram of disposition scores for males. 

 

 
Figure 2. Histogram of disposition scores for females. 
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Table 2 

Results of Levene’s Test for Homogeneity of Variance for the Gender Independent 

Samples T-Test 

 

  Levene 

Statistic 

df1 df2 Sig. 

Disposition 

Score 

Based on 

Mean 

1.488 1 218 .224 

 

 

Table 3 

Descriptive Statistics for the Gender Independent Samples T-Test 

 Gender N Mean Std. 

Deviation 

Std. Error 

Mean 

Disposition 

Score 

Male 85 4.01 .50 .05 

 Female 135 3.98 .45 .04 

 

 

 An independent samples t-test was conducted to determine if there was a 

significant difference between the dispositions towards teaching spatial thinking through 

geography mean score for males (M = 4.01, SD = .50) and the dispositions towards 

teaching spatial thinking through geography mean score for females (M = 3.98, SD = 

.45).  The results showed that there was not a statistically significant difference between 

the two groups, t(218) = .43, p = .67, d = .06, 95% CI [-.10, .16]. 

 



70 

 

 
Figure 3. Means and 95% CIs of the male and female groups. 

 

 Grade level taught.  For the independent variable grade level taught, an 

independent samples t-test was also used since this variable contained two groups, 6th-

8th grades and 9th-12th grades.  The null hypothesis used for the analysis of this variable 

is as follows: There will not be a statistically significant difference in the dispositions 

towards teaching spatial thinking through geography mean score for teachers of 6th-8th 

grades versus the dispositions towards teaching spatial thinking through geography mean 

score for teachers of 9th-12th grades.  The null hypothesis will be rejected if the p value 

for the test is equal to or less than .05 or if the 95% confidence intervals do not include 

zero. 

 According to Field (2013), the assumptions for an independent samples t-test are 

normality, homogeneity of variance, and independence of errors.  For normality, if a 
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visual analysis of the scores for each group appears to be normal or the sample size is at 

least 30, then I will assume the distribution is normal.  For homogeneity of variances, I 

will examine the p value of Levene’s test of homogeneity of variances.  If this value is 

greater than .05, then I will assume homogeneity of variances.  Finally, I will assume 

independence of errors since there is no reason to believe that one participant influenced 

another participant.  The participants responded to the survey in separate, individual 

settings. 

 After analyzing the data, the assumptions for an independent samples t-test had 

been met.  Histograms were used to test for normality with visual analysis.  Both 

histograms for teachers of 6th-8th grades (Figure 4.) and teachers of 9th-12th grades 

(Figure 5.) indicated normality.  In addition, the sample size in the study is N = 220, 

which is well over the suggested size of 30.  The results of Levene’s test showed 

homogeneity of variances, F(1, 218) = 1.335, p = .249 (Table 4).  I will assume 

independence of errors since there is no reason to indicate that participants influenced 

each other’s responses. 
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Figure 4. Histogram of disposition scores for teachers of 6th-8th grades. 

 

 
Figure 5. Histogram of disposition scores for teachers of 9th-12th grades. 
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Table 4 

Results of Levene’s Test for Homogeneity of Variance for the Grade Level Taught 

Independent Samples T-Test 

 

  Levene 

Statistic 

df1 df2 Sig. 

Disposition 

Score 

Based on 

Mean 

1.335 1 218 .249 

 

 

Table 5 

Descriptive Statistics for the Grade Level Taught Independent Samples T-Test 

 Grade Level 

Taught 

N Mean Std. 

Deviation 

Std. Error 

Mean 

Disposition 

Score 

6-8 grades 113 4.01 .44 .04 

 9-12 grades 107 3.97 .50 .05 

 

 

An independent samples t-test was conducted to determine if there was a 

significant difference between the dispositions towards teaching spatial thinking through 

geography mean score for teachers of 6th-8th grades (M = 4.01, SD = .44) and the 

dispositions towards teaching spatial thinking through geography mean score for teachers 

of 9th-12th grades (M = 3.97, SD = .50).  The results showed that there was not a 

statistically significant difference between the two groups, t(218) = .74, p = .46, d = .08, 

95% CI [-.08, .17]. 
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Figure 6. Means and 95% CIs of the teachers of 6th-8th grades and teachers of 9th-12th 

grades groups. 

 

 

 Age.  For the remaining three grouping variables, one-way analysis of variance 

(ANOVA) was used for each to address the first research question.  The researcher first 

conducted the ANOVA analysis for the age independent variable.  The ANOVA was 

selected as the statistical test in order to compare the disposition mean scores of four 

separate groups: 20-29 years old, 30-39 years old, 40-49 years old, and 50 and above 

years old. 

 The omnibus question for the ANOVA will be the following: Will there be a 

mean difference in dispositions towards teaching spatial thinking through geography 

among participants in four different age ranges, 20-29 years old, 30-39 years old, 40-49 

years old, and 50 and above years old?  The post hoc question for the analysis will be the 
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following: If there is an overall mean difference, which groups have statistically 

significant differences?  The null hypothesis used for this analysis is as follows: There 

will not be a mean difference in dispositions towards teaching spatial thinking scores 

among participants who are 20-29 years old, 30-39 years old, 40-49 years old, and 50 and 

above years old. 

 I will reject the null hypothesis if the p value of the F statistic is .05 or less, if 

homogeneity of variances is assumed.  If homogeneity of variances is not assumed, then I 

will reject the null hypothesis if the p value of the Brown-Forsythe test or Welch test is 

less than or equal to .05.  For the post hoc tests, I will use Tukey’s HSD if the sample 

sizes are similar and homogeneity of variances is assumed.  I will use Gabriel’s test if the 

sample sizes are slightly different, and I will use the Hochberg’s GT2 if the sample sizes 

are very different.  If I do not assume equal variances, I will use the Games-Howell 

method.  If the results of any of these statistics shows that the p value is .05 or less, then I 

will reject the null hypothesis that group means are the same. 

 For the assumptions of this test, I will assume homogeneity of variances if the 

result of Levene’s test is greater than .05.  I will assume the data are independent because 

there is no reason to believe that one participant’s score impacted another participant’s 

score.  Finally, I will assume normality if a visual analysis of histograms indicates 

normality or if the sample sizes are equal or about equal (Field, 2013). 
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Table 6 

Results of Levene’s Test for Homogeneity of Variance for the Age ANOVA test 

  Levene 

Statistic 

df1 df2 Sig. 

Disposition 

Score 

Based on 

Mean 

2.308 3 216 .077 

 

 

 An analysis of the data showed that the assumptions for the ANOVA were met 

(Field, 2013).  The results of Levene’s test showed homogeneity of variances, F(3, 216) = 

2.308, p = .077 (Table 6).  I will assume the data are independent.  Finally, the 

histograms appear to indicate normality, so I will assume normality. 
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Figure 7. Histogram of disposition scores for teachers age 20-29 years old. 

 

 
Figure 8. Histogram of disposition scores for teachers age 30-39 years old. 
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Figure 9. Histogram of disposition scores for teachers age 40-49 years old. 

 

 
Figure 10. Histogram of disposition scores for teachers age 50 and above years old. 
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Table 7 

Descriptive Statistics for the ANOVA test for Disposition Scores Based on Age 

 N Mean Std. 

Deviation 

Std. 

Error 

95% CI for Mean 

Lower Bound 

95% CI for Mean 

Upper Bound 

20-29 

years 

25 3.949 .432 .086 3.771 4.128 

30-39 

years 

61 3.902 .531 .068 3.766 4.038 

40-49 

years 

70 3.993 .484 .058 3.877 4.108 

50 and 

above 

64 4.092 .390 .049 3.995 4.189 

Total 220 3.992 .470 .032 3.930 4.053 

 

  

 For the omnibus test, there was not a statistically significant difference among the 

four age groups, F(3, 216) = 1.82, p = .145.  The descriptive statistics for the test are 

presented in Table 7. 
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Figure 11. Means and 95% CIs of the age groups. 

 

 

 

 Teaching experience.  A one-way analysis of variance (ANOVA) was used to 

examine the teaching experience independent variable.  The ANOVA was selected as the 

statistical test for the purpose of comparing four disposition mean scores for years of 

teaching experience: 0-3 years, 4-10 years, 11-20 years, and 21 or more years. 

The omnibus question for the ANOVA will be the following: Will there be a 

mean difference in dispositions towards teaching spatial thinking through geography 

among participants for the following teaching experience groups: 0-3 years, 4-10 years, 

11-20 years, and 21 or more years?  The post hoc question for the analysis will be the 

following: If there is an overall mean difference, which groups have statistically 

significant differences?  The null hypothesis used for this analysis is as follows: There 

will not be a mean difference in dispositions towards teaching spatial thinking scores 
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among participants with 0-3 years of teaching experience, 4-10 years of teaching 

experience, 11-20 years of teaching experience, and 21 or more years of teaching 

experience. 

 I will reject the null hypothesis if the p value of the F statistic is .05 or less, if 

homogeneity of variances is assumed.  If homogeneity of variances is not assumed, then I 

will reject the null hypothesis if the p value of the Brown-Forsythe test or Welch test is 

less than or equal to .05.  For the post hoc tests, I will use Tukey’s HSD if the sample 

sizes are similar and homogeneity of variances is assumed.  I will use Gabriel’s test if the 

sample sizes are slightly different, and I will use the Hochberg’s GT2 if the sample sizes 

are very different.  If I do not assume equal variances, I will use the Games-Howell 

method.  If the results of any of these statistics shows that the p value is .05 or less, then I 

will reject the null hypothesis that group means are the same. 

 For the assumptions of this test, I will assume homogeneity of variances if the 

result of Levene’s test is greater than .05.  I will assume the data are independent because 

there is no reason to believe that one participant’s score impacted another participant’s 

score.  Finally, I will assume normality if a visual analysis of histograms indicates 

normality or if the sample sizes are equal or about equal (Field, 2013). 
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Table 8 

Results of Levene’s Test for Homogeneity of Variance for the Teaching Experience 

ANOVA test 

 

  Levene 

Statistic 

df1 df2 Sig. 

Disposition 

Score 

Based on 

Mean 

.781 3 216 .506 

 

 

 An analysis of the data showed that the assumptions for the ANOVA were met 

(Field, 2013).  The results of Levene’s test showed homogeneity of variances, F(3, 216) = 

.781, p = .506 (Table 8).  I will assume the data are independent.  Finally, the histograms 

appear to indicate normality, so I will assume normality. 
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Figure 12. Histogram of disposition scores for teachers with 0-3 years of teaching 

experience. 

 

Figure 13. Histogram of disposition scores for teachers with 4-10 years of teaching 

experience. 
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Figure 14. Histogram of disposition scores for teachers with 11-20 years of teaching 

experience. 

 

Figure 15. Histogram of disposition scores for teachers with 21 or more years of teaching 

experience. 
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Table 9 

Descriptive Statistics for the ANOVA Test for Disposition Scores Based on Years of 

Teaching Experience 

 

 N Mean Std. 

Deviation 

Std. 

Error 

95% CI for Mean 

Lower Bound 

95% CI for Mean 

Upper Bound 

0-3 

years 

27 3.866 .458 .088 3.685 4.048 

4-10 

years 

59 4.040 .514 .067 3.906 4.174 

11-20 

years 

78 3.940 .441 .050 3.841 4.040 

21 or 

more 

56 4.072 .456 .061 3.950 4.194 

Total 220 3.992 .470 .032 3.930 4.053 

 

 For the omnibus test, there was not a statistically significant difference among the 

four teaching experience groups, F(3, 216) = 1.72, p = .163.  The descriptive statistics for 

the test are presented in Table 9. 
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Figure 16. Means and 95% CIs of the teaching experience groups. 

 

Education level.  A one-way analysis of variance (ANOVA) was used to examine 

the education level independent variable.  The ANOVA was selected as the statistical test 

for the purpose of comparing four disposition mean scores for the education level groups: 

bachelor’s degree, master’s degree, specialist degree, and doctorate degree. 

The omnibus question for the ANOVA will be the following: Will there be a 

mean difference in dispositions towards teaching spatial thinking through geography 

among participants with a bachelor’s degree, master’s degree, specialist degree, and 

doctorate degree?  The post hoc question for the analysis will be the following: If there is 

an overall mean difference, which groups have statistically significant differences?  The 

null hypothesis used for this analysis is as follows: There will not be a mean difference in 

dispositions towards teaching spatial thinking through geography scores among 
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participants with a bachelor’s degree, master’s degree, specialist degree, and doctorate 

degree. 

 I will reject the null hypothesis if the p value of the F statistic is .05 or less, if 

homogeneity of variances is assumed.  If homogeneity of variances is not assumed, then I 

will reject the null hypothesis if the p value of the Brown-Forsythe test or Welch test is 

less than or equal to .05.  For the post hoc tests, I will use Tukey’s HSD if the sample 

sizes are similar and homogeneity of variances is assumed.  I will use Gabriel’s test if the 

sample sizes are slightly different, and I will use the Hochberg’s GT2 if the sample sizes 

are very different.  If I do not assume equal variances, I will use the Games-Howell 

method.  If the results of any of these statistics shows that the p value is .05 or less, then I 

will reject the null hypothesis that group means are the same. 

 For the assumptions of this test, I will assume homogeneity of variances if the 

result of Levene’s test is greater than .05.  I will assume the data are independent because 

there is no reason to believe that one participant’s score impacted another participant’s 

score.  Finally, I will assume normality if a visual analysis of histograms indicates 

normality or if the sample sizes are equal or about equal (Field, 2013). 

 

Table 10 

Results of Levene’s Test for Homogeneity of Variance for the Education Level ANOVA 

  Levene 

Statistic 

df1 df2 Sig. 

Disposition 

Score 

Based on 

Mean 

.836 3 216 .475 
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 An analysis of the data showed that the assumptions for the ANOVA were met 

(Field, 2013).  The results of Levene’s test showed homogeneity of variances, F(3, 216) = 

.836, p = .475 (Table 10).  I will assume the data are independent.  Finally, the 

histograms appear to indicate normality, so I will assume normality. 

 

 
Figure 17. Histogram of disposition scores for teachers with a bachelor’s degree. 
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Figure 18. Histogram of disposition scores for teachers with a master’s degree. 

 

 
Figure 19. Histogram of disposition scores for teachers with a specialist degree. 
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Figure 20. Histogram of disposition scores for teachers with a doctorate degree. 

 

Table 11 

Descriptive Statistics for the ANOVA for Disposition Scores Based on Education Level 

 N Mean Std. 

Deviation 

Std. 

Error 

95% CI for Mean 

Lower Bound 

95% CI for 

Mean Upper 

Bound 

Bachelor’s 39 3.991 .399 .064 3.862 4.120 

Master’s 109 4.069 .463 .044 3.982 4.157 

Specialist 54 3.887 .519 .071 3.745 4.028 

Doctorate 18 3.836 .435 .103 3.619 4.052 

Total 220 3.992 .470 .032 3.930 4.053 
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 For the omnibus test, there was not a statistically significant difference among the 

four education level groups, F(3, 216) = 2.62, p = .052.  The descriptive statistics for the 

test are presented in Table 11. 

 

 
Figure 21. Means and 95% CIs of the education level groups. 

 

Research Question #2 

 The second research question is as follows: Does age, gender, teaching 

experience, education level, and grade level taught predict one’s disposition towards 

teaching spatial thinking through geography?   In order to address the second research 

question, the researcher used linear regression for categorical predictors.  The categorical 

predictors were recoded into dummy variables for the analysis.  For each categorical 

predictor variable, dummy variables were created to total at one less than the total 
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number of groups within the variable.  This was done to allow for one group to act as the 

constant.  For example, for the education level variable, the constant was teachers with a 

bachelor’s degree, and dummy variables were created for master’s degree, specialist 

degree, and doctorate degree.  This allowed for predictive comparison to be made 

between the three different levels of advanced degrees and having a bachelor’s degree.  

These variable labels are indicated in the corresponding tables in each section.  In order 

to create a dummy variable, a new variable was created with the data being transferred to 

a format of 0 and 1.  For a given dummy variable, a 1 was given if the response was in 

the targeted group, and a 0 was given if it fell in any of the other groups.  This allowed 

for the categorical variables to become numeric in order to run the linear regression 

analysis (Field, 2013). 

 Gender.  The first regression analysis was conducted for the gender categorical 

variable since it only has two levels for the predictor.  The research question will be: Is 

gender a statistically significant predictor of one’s disposition towards teaching spatial 

thinking through geography?  The null hypothesis will be: Gender will not be a 

statistically significant predictor of one’s disposition towards teaching spatial thinking 

through geography.  I will reject the null hypothesis if the p value for the gender 

categorical variable is .05 or less or the confidence interval does not include zero. 

 According to Field (2013), there are four main assumptions for regression: 

linearity, independent errors, homoscedasticity, and normally distributed errors.  The 

linearity assumption does not apply since the dummy variables meet this assumption by 

definition.  To determine if there are independent errors, I will run a Durbin-Watson test.  

If the test value is between 1 and 3, I will assume independence of errors.  The 
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assumption of homoscedasticity does not apply to categorical predictors with dummy 

variables.  To determine the assumption of normally distributed errors, I will visually 

examine a histogram. 

 The dataset met all of Field’s (2013) assumptions for regression.  The Durbin-

Watson test indicated independence of errors, d = 2.013.  For normally distributed errors, 

a histogram was visually examined, and it indicated normality. 

 

 
Figure 22. Histogram of regression standardized residuals for gender. 

 

 

 

Table 12 shows the results of the regression analysis.  Gender was not a 

statistically significant predictor of one’s disposition towards teaching spatial thinking 

through geography. 
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Table 12 

Regression Results for Gender Predictor Variable for Disposition Scores 

Variable B β p 95% CI 

Constant 

(Males) 

4.01   [3.91, 4.12] 

Males 

compared to 

Females 

-.03 -.03 .668 [-.16, .10] 

 

 

Grade level taught.  A regression analysis for grade level taught was conducted 

next since it only has two levels of the predictor.  The research question will be: Is grade 

level taught a statistically significant predictor of one’s disposition towards teaching 

spatial thinking through geography?  The null hypothesis will be: Grade level taught will 

not be a statistically significant predictor of one’s disposition towards teaching spatial 

thinking through geography.  I will reject the null hypothesis if the p value for the grade 

level taught categorical variable is .05 or less or the confidence interval does not include 

zero. 

 According to Field (2013), there are four main assumptions for regression: 

linearity, independent errors, homoscedasticity, and normally distributed errors.  The 

linearity assumption does not apply since the dummy variables meet this assumption by 

definition.  To determine if there are independent errors, I will run a Durbin-Watson test.  

If the test value is between 1 and 3, I will assume independence of errors.  The 

assumption of homoscedasticity does not apply to categorical predictors with dummy 
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variables.  To determine the assumption of normally distributed errors, I will visually 

examine a histogram. 

 The dataset met all of Field’s (2013) assumptions for regression.  The Durbin-

Watson test indicated independence of errors, d = 1.998.  For normally distributed errors, 

a histogram was visually examined, and it indicated normality. 

 

 
Figure 23. Histogram of regression standardized residuals for grade level taught. 

 

 

Table 13 shows the results of the regression analysis.  Grade level taught was not 

a statistically significant predictor of one’s disposition towards teaching spatial thinking 

through geography. 
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Table 13 

Regression Results for Grade Level Taught Predictor Variable for Disposition Scores 

Variable B β p 95% CI 

Constant (6th-

8th grades) 

4.01   [3.93, 4.10] 

6th-8th grades 

compared to 

9th-12th grades 

-.05 -.05 .462 [-.17, .08] 

 

 

Age.  A regression analysis for age was conducted next.  The age predictor 

variable has four levels.  Dummy variables were used for the predictor variables.  The 

research question will be: Is age a statistically significant predictor of one’s disposition 

towards teaching spatial thinking through geography?  The null hypothesis will be: Age 

will not be a statistically significant predictor of one’s disposition towards teaching 

spatial thinking through geography.  I will reject the null hypothesis if the p value for the 

age categorical variable is .05 or less or the confidence interval does not include zero. 

 According to Field (2013), there are four main assumptions for regression: 

linearity, independent errors, homoscedasticity, and normally distributed errors.  The 

linearity assumption does not apply since the dummy variables meet this assumption by 

definition.  To determine if there are independent errors, I will run a Durbin-Watson test.  

If the test value is between 1 and 3, I will assume independence of errors.  The 

assumption of homoscedasticity does not apply to categorical predictors with dummy 

variables.  To determine the assumption of normally distributed errors, I will visually 

examine a histogram. 
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 The dataset met all of Field’s (2013) assumptions for regression.  The Durbin-

Watson test indicated independence of errors, d = 2.010.  For normally distributed errors, 

a histogram was visually examined, and it indicated normality. 

 

 
Figure 24. Histogram of regression standardized residuals for age. 

 

 

Table 14 shows the results of the regression analysis.  Age was not a statistically 

significant predictor of one’s disposition towards teaching spatial thinking through 

geography. 
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Table 14 

Regression Results for Age Predictor Variable for Disposition Scores 

Variable B β p 95% CI 

Constant (20-29 years old) 3.95   [3.77, 4.13] 

20-29 years compared to 30-39 

years 

-.05 -.05 .666 [-.27, .17] 

20-29 years compared to 40-49 

years 

.04 .04 .693 [-.17, .26] 

20-29 years compared to 50 

and above years 

.14 .14 .196 [-.07, .36] 

 

 

Teaching experience.  A regression analysis for teaching experience was 

conducted.  The teaching experience predictor variable has four levels.  Dummy variables 

were used for the predictor variables.  The research question will be: Is teaching 

experience a statistically significant predictor of one’s disposition towards teaching 

spatial thinking through geography?  The null hypothesis will be: Teaching experience 

will not be a statistically significant predictor of one’s disposition towards teaching 

spatial thinking through geography.  I will reject the null hypothesis if the p value for the 

teaching experience categorical variable is .05 or less or the confidence interval does not 

include zero. 

 According to Field (2013), there are four main assumptions for regression: 

linearity, independent errors, homoscedasticity, and normally distributed errors.  The 

linearity assumption does not apply since the dummy variables meet this assumption by 

definition.  To determine if there are independent errors, I will run a Durbin-Watson test.  
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If the test value is between 1 and 3, I will assume independence of errors.  The 

assumption of homoscedasticity does not apply to categorical predictors with dummy 

variables.  To determine the assumption of normally distributed errors, I will visually 

examine a histogram. 

 The dataset met all of Field’s (2013) assumptions for regression.  The Durbin-

Watson test indicated independence of errors, d = 1.932.  For normally distributed errors, 

a histogram was visually examined, and it indicated normality. 

 

 
Figure 25. Histogram of regression standardized residuals for teaching experience. 

 

 

Table 15 shows the results of the regression analysis.  Teaching experience was 

not a statistically significant predictor of one’s disposition towards teaching spatial 

thinking through geography.  Although, there was a noticeable difference between the 
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disposition scores of new teachers (0-3 years of experience) when compared to those with 

21 or more years of experience.  Teachers with 21 or more years of experience showed a 

noticeably larger disposition score than new teachers, but the score was not statistically 

significant, p = .061. 

 

Table 15 

Regression Results for Teaching Experience Predictor Variable for Disposition Scores 

Variable B β p 95% CI 

Constant (0-3 years of 

experience) 

3.87   [3.69, 4.04] 

0-3 years of experience 

compared to 4-10 years of 

experience 

.17 .16 .112 [-.04, .39] 

0-3 years of experience 

compared to 11-20 years 

of experience 

.07 .08 .479 [-.13, .28] 

0-3 years of experience 

compared to 21 or more 

years of experience 

.21 .19 .061 [-.01, .42] 

 

 

Education level.  A regression analysis for education level was conducted.  The 

education level predictor variable has four levels.  Dummy variables were used for the 

predictor variables.  The research question will be: Is education level a statistically 

significant predictor of one’s disposition towards teaching spatial thinking through 

geography?  The null hypothesis will be: Education level will not be a statistically 

significant predictor of one’s disposition towards teaching spatial thinking through 
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geography.  I will reject the null hypothesis if the p value for the education level 

categorical variable is .05 or less or the confidence interval does not include zero. 

 According to Field (2013), there are four main assumptions for regression: 

linearity, independent errors, homoscedasticity, and normally distributed errors.  The 

linearity assumption does not apply since the dummy variables meet this assumption by 

definition.  To determine if there are independent errors, I will run a Durbin-Watson test.  

If the test value is between 1 and 3, I will assume independence of errors.  The 

assumption of homoscedasticity does not apply to categorical predictors with dummy 

variables.  To determine the assumption of normally distributed errors, I will visually 

examine a histogram. 

 The dataset met all of Field’s (2013) assumptions for regression.  The Durbin-

Watson test indicated independence of errors, d = 2.073.  For normally distributed errors, 

a histogram was visually examined, and it indicated normality. 
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Figure 26. Histogram of regression standardized residuals for education level. 

 

 

 

Table 16 shows the results of the regression analysis.  Education level was not a 

statistically significant predictor of one’s disposition towards teaching spatial thinking 

through geography. 
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Table 16 

Regression Results for the Education Level Predictor Variable for Disposition Scores 

Variable B β p 95% CI 

Constant (Bachelor’s degree) 3.99   [3.84, 4.14] 

Bachelor’s degree compared to 

Master’s degree 

.08 .08 .367 [-.09, .25] 

Bachelor’s degree compared to 

Specialist degree 

-.11 -.10 .285 [-.30, .09] 

Bachelor’s degree compared to 

Doctorate degree 

-.16 -.09 .242 [-.42, .11] 

 

 

Summary of Quantitative Results 

 For the first research question, independent samples t-tests and ANOVA were 

used to compare participants’ dispositions towards teaching spatial thinking through 

geography based on age, gender, teaching experience, education level, and grade level 

taught.  The results of the tests showed no statistically significant differences in any of 

the independent variables.  For the second research question, linear regression was used 

to determine if age, gender, teaching experience, education level, or grade level taught 

could predict one’s disposition towards teaching spatial thinking through geography.  The 

results of the tests showed that the five predictor variables were not statistically 

significant predictors of one’s disposition towards teaching spatial thinking through 

geography. 
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Qualitative 

 The qualitative portion of this study is meant to be a supplement to the 

quantitative portion.  The overall research design of the study is a questionnaire variant 

convergent mixed methods approach (Creswell & Plano Clark, 2018).  The questionnaire 

variant design contains both closed-ended and open-ended questions.  The open-ended 

questions in this design are simply added on to the quantitative instrument, and therefore 

it does not typically produce a rigorous qualitative dataset.  Despite this, the qualitative 

data can enhance the study and provide useful insights (Creswell & Plano Clark, 2018). 

 For this study, three open-ended questions were added on to the end of the 

quantitative instrument.  These questions were meant to explore the third and fourth 

research questions of this study.  The third and fourth research questions of the study are 

as follows: 

3. What are the perceptions of 6th - 12th grade social studies teachers towards 

teaching spatial thinking through geography? 

4. What challenges do 6th - 12th grade social studies teachers face related to 

teaching spatial thinking through geography? 

The three open-ended questions were placed at the end of the survey.  After the 

respondent completed the five demographics questions and the 23 items on the 

dispositions instrument, he or she was also required to respond to the three open-ended 

questions.  Each of the 220 participants responded to the open-ended questions, even if it 

was with a mere “I don’t know.”  The Qualtrics survey was set up to require an answer 

for every question.  The resulting responses for the open-ended questions are the focus of 

this section of this chapter.  The three open-ended questions are: 
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1. How prevalent do you think spatial thinking instruction should be in the 

classroom? 

2. What is your experience with teaching spatial thinking skills through 

geography? 

3. What challenges do teachers experience related to teaching spatial thinking 

skills in the classroom? 

In order to analyze the qualitative data, the researcher conducted a thematic 

analysis approach consisting of five main phases based on the suggestions of Creswell 

(2013) and Lichtman (2013).  These phases can spiral back to each other.  First, the data 

were organized and prepared.  This part of the process was fairly simple considering how 

the data were collected.  Since the data were acquired from responses on a digital survey, 

the information was easily organized into three columns (one column for each open-

ended question) on an Excel spread sheet after being downloaded from Qualtrics.  Each 

column contained 220 rows with the responses from each open-ended question.  This 

allowed the researcher to conveniently read and analyze the responses. 

Second, after organizing the data, the information was read as a whole in order to 

get a sense for the entire database.  This can allow for one to be immersed in the full 

context before breaking it apart.  The responses for each open-ended question were read 

by column.  In other words, all of the 220 responses for the first open-ended question 

were read first before moving on to the second open-ended question responses and then 

the third.  During this time, the researcher was able to informally record phrases and 

ideas in a research journal.  This allowed for the beginning phase of identifying codes and 

themes that seemed common in the data. 
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Third, the data were then organized into codes and themes.  Common ideas that 

seemed to present themselves in the responses to one of the questions were recorded and 

arranged in a way that could then respond to the research questions.  This phase moved 

back and forth between initial coding and revisiting the coding.  This method was based 

on the suggestions of Creswell (2013) and Lichtman (2013). 

Fourth, time was spent analyzing the codes and themes.  The focus of this phase 

was to make sense of the data and judge the developed themes.  The researcher attempted 

to determine what was truly important for this study.   

Fifth, the final phase of this thematic analysis process was to represent the data in 

a visual way (Creswell, 2013).  The identified themes are supported by tables that present 

example responses. 

Research Question #3 

 The third research question of this study is: What are the perceptions of 6th - 12th 

grade social studies teachers towards teaching spatial thinking through geography?  

When going through the process of reading the participant responses to the open-ended 

questions and creating codes and themes for the data, two major themes stood out which 

apply to this research question.   

 Spatial thinking is important.  The most common response in the data related to 

teachers’ perceptions towards teaching spatial thinking through geography is that spatial 

thinking is important.  A majority of teachers responded to the first open-ended question 

by advocating for spatial thinking and expressing its importance for classroom 

instruction.  Table 17 displays some of these responses. 
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Table 17 

Examples of Participant Responses Indicating the Belief that Spatial Thinking Instruction 

Is Important 

 

Participant Response 

Participant #6 “I think it gives students a greater depth of understanding” 

Participant #7 “I think it’s very important to understanding history.” 

Participant #36 “It should definitely be a part of social studies.” 

Participant #41 “It should be very prevalent so that students can visualize and 

analyze ideas that are not easy to see.” 

Participant #60 “I think it is a very important concept and definitely should be 

included.” 

Participant #99 “It is imperative to achieve higher-level thinking, so it should be 

necessary in the classroom.” 

Participant #110 “I think it is a powerful tool that should be used as often as 

possible.” 

Participant #164 “Spatial thinking instruction should be taught in every social 

studies classroom.” 

Participant #169 “I think it should be a constant. Understanding the space in which 

events take place changes one’s understanding of the event.” 

Participant #197 “It is imperative to economics and understanding world 

governments/conflicts.” 

Participant #214 “Important – it will allow students the chance to see the bigger 

picture as it relates to geography” 

 

 

Table 17 merely provides examples of responses that indicated the importance of 

spatial thinking.  There were many other similar responses in the dataset that expressed 

this same idea.  Even though this was the most common response related to teacher 

perception of spatial thinking instruction, responses advocating for spatial thinking did 
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not typically allow for the researcher to gain an understanding of whether or not the 

participant truly knows what spatial thinking instruction is. 

 Uncertainty.  Even though the primary theme for teacher perception was that 

spatial thinking instruction is important, a secondary theme emerged which indicated that 

some teachers have a feeling of uncertainty.  Multiple teachers communicated that they 

were not familiar with the concept of spatial thinking or felt inadequate in understanding 

how to teach it.  Some teachers blatantly expressed that they did not know what it was or 

wrote “N/A” or “none” as their response.  While others simply stated that they needed to 

be trained on how to teach it.  Table 18 provides example responses of this theme. 

 

Table 18 

Examples of Participant Responses Indicating Uncertainty about Spatial Thinking 

Instruction 

 

Participant Response 

Participant #81 “I am unsure what you mean by spatial thinking…” 

Participant #94 “I am not familiar with spatial thinking.” 

Participant #117 “I am not sure what it is. Therefore, I don’t know if it should 

be prevalent. 

Participant #143 “I will need to research it more, but based on my limited 

knowledge, I think it should be taught.” 

Participant #204 “Was not familiar with the term until now.” 

Participant #215 “This concept I have heard very little about.” 

 

 

 Teacher perceptions towards teaching spatial thinking in geography have a wide 

range as one might expect.  Some teachers appear to have a clear understanding of the 
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concept and may even intentionally teach it in the classroom.  As one participant stated, 

“As I teach AP Human Geography, I believe that spatial thinking instruction should 

always be present in our geography classrooms.”  On the other hand, some teachers are 

not familiar with the concept at all or may not be confident on how it should be 

incorporated in the classroom.  Despite this, a majority of the teachers seemed to believe 

that spatial thinking instruction was important.  Many of those who expressed its 

importance may not have a solid understanding of the concept, but it does seem to 

indicate that many teachers have a disposition that is open to spatial thinking instruction 

being incorporated in the classroom. 

Research Question #4 

 The fourth research question of this study is: What challenges do 6th - 12th grade 

social studies teachers face related to teaching spatial thinking through geography?  After 

reading through participant responses, numerous challenges were presented as barriers to 

teaching spatial thinking through geography.  The main challenges that were most 

commonly expressed were the following: pressure to teach the standards, lack of time, 

lack of training, and lack of technology. 

 Pressure to teach the standards.  A common challenge that teachers mentioned 

while answering the third open-ended question was the idea that they could not spend 

time on spatial thinking because they had to focus on the standards.  This idea is 

commonplace in many schools as pressure mounts related to performance on 

standardized tests.  Table 19 displays example responses to the following question: What 

challenges do teachers experience related to teaching spatial thinking skills in the 

classroom? 
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Table 19 

Examples of Participant Responses Expressing the Pressure to Teach the Standards as an 

Obstacle for Teaching Spatial Thinking Skills 

 

Participant Response 

Participant #5 “It is not explicitly addressed in the standards, so can be 

easily overlooked for more standards-based instruction.” 

Participant #48 “Content load and standardized testing 

accountability/pressure” 

Participant #52 “Making sure it connects with the standards, and 

administrators do not mark off on evaluations.” 

Participant #90 “Where to fit it in when not teaching Geography specific 

curriculum.  Standards and Learning Targets often miss 

higher level thinking skills because they do not conform well 

to standardized testing requirements.” 

Participant #95 “I think we are most concerned with sticking to our 

standards.” 

 

 

 If teachers are in an environment where they are constantly feeling pressure and 

anxiety related to students performing well on standardized tests, then concepts like 

spatial thinking will not often be explicitly taught.  Spatial thinking concepts do exist in 

some geography standards, but standards on the state level do not often include it beyond 

a minimal amount. 

 Lack of time.  The challenge of not having enough time to incorporate explicit 

spatial thinking instruction directly connects with pressure to teach the standards.  Many 

teachers feel that ideas such as teaching spatial thinking are merely supplemental 

instruction.  Even though many educators would say that spatial thinking instruction is 
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important, the feeling of not having enough time may hinder many from even exploring 

the possibility of incorporating it.  Table 20 provides some example responses to the 

following question: What challenges do teachers experience related to teaching spatial 

thinking skills in the classroom? 

 

Table 20 

Examples of Participant Responses Expressing a Lack of Time as an Obstacle for 

Teaching Spatial Thinking Skills 

 

Participant Response 

Participant #14 “Not enough time to effectively teach the concept” 

Participant #34 “Time and district curriculum” 

Participant #67 “Time. Having the time to cover the core material for 

mandatory testing is always the issue.” 

Participant #110 “Technology and time are the two biggest barriers” 

Participant #112 “…time constraints imposed by standardized testing” 

Participant #124 “It’s a higher order thinking skill and therefore, takes more 

time…which we don’t have, unfortunately.” 

 

 

 Lack of training.  The third theme that emerged related to challenges was the lack 

of training.  Multiple teachers mentioned that many teachers in the classroom are not able 

to teach spatial thinking through geography because they simply have not had the training 

or professional development to do it.  Incorporating more professional development for 

teaching spatial thinking through geography is a major need for social studies teachers.  

Table 21 presents some of the responses that mentioned a lack of training when 
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answering this question: What challenges do teachers experience related to teaching 

spatial thinking skills in the classroom? 

 

Table 21 

Examples of Participant Responses Expressing a Lack of Training as an Obstacle for 

Teaching Spatial Thinking Skills 

 

Participant Response 

Participant #10 “Lack of education or training is the primary challenge.” 

Participant #24 “Lack of training” 

Participant #29 “…because teachers may not know specifics behind spatial 

thinking, they may struggle with teaching the concepts in the 

classroom.” 

Participant #33 “Lack of training and skills” 

Participant #113 “Training needs to be done in concept and methodology.” 

Participant #150 “Limited knowledge about how to teach spatial thinking 

skills” 

 

 

 Lack of technology.  The final major theme that stood out as a challenge related to 

teaching spatial thinking skills through geography was lack of technology.  Technology 

does not have to be used in order to develop spatial thinking, but geospatial technology 

has become a popular and effective method for this in middle and high schools.  Table 22 

displays teacher responses indicating lack of technology as an obstacle. 
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Table 22 

Examples of Participant Responses Expressing a Lack of Technology as an Obstacle for 

Teaching Spatial Thinking Skills 

 

Participant Response 

Participant #29 “The access and use of technology in the classroom can create 

a challenge.” 

Participant #33 “Lack of technology” 

Participant #71 “I wish there were more [options] for geospatial tech in the 

classroom.” 

Participant #73 “I think the biggest challenge is the lack of (or the lack of 

knowledge about) technological resources that can assist in 

the study of geography.” 

Participant #110 “Technology and time are the two biggest barriers.” 

Participant #172 “Technology access” 

 

 

Pressure to teach the standards, lack of time, lack of training, and lack of 

technology were the primary themes that stood out as a response to the fourth research 

question.  Each of these obstacles presents unique challenges to teaching spatial thinking 

through geography in the classroom.  Gaining a better understanding and awareness of 

these issues could potentially benefit teachers in their efforts to incorporate this 

instruction in the classroom. 

Summary of Qualitative Results 

 For the third research question, thematic analysis was used to examine the 

perceptions of 6th-12th grade social studies teachers towards teaching spatial thinking 

through geography.  The findings indicated that many participants perceive spatial 

thinking instruction as being important.  Also, a secondary theme emerged, which 
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indicated that some teachers have a feeling of uncertainty towards understanding and 

implementing spatial thinking instruction.  For the fourth research question, thematic 

analysis was used to examine the challenges that 6th-12th grade social studies teachers 

face in regard to teaching spatial thinking through geography.  The findings revealed four 

major themes: pressure to teach the standards, lack of time, lack of training, and lack of 

technology.
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CHAPTER 5 

DISCUSSION OF RESULTS 

 This chapter provides a discussion of the results.  The quantitative results are 

discussed first, followed by the qualitative results.  After this, a merging of the 

quantitative and qualitative findings is discussed along with implications and limitations. 

Discussion of Quantitative Findings 

 The first and second research questions of this study initiated the quantitative 

analysis.  The quantitative research questions are: 

1.  Is there a statistically significant difference in dispositions towards teaching 

spatial thinking through geography for 6th - 12th grade social studies teachers 

based on age, gender, teaching experience, education level, and grade level 

taught? 

2.  Does age, gender, teaching experience, education level, and grade level taught 

predict one’s disposition towards teaching spatial thinking through geography? 

For the first research question, independent samples t-tests and ANOVA were 

used to compare participants’ dispositions towards teaching spatial thinking through 

geography based on age, gender, teaching experience, education level, and grade level 

taught.  The disposition score was acquired from participant responses to the Teaching 

Spatial Thinking through Geography Disposition Inventory (Jo & Bednarz, 2014).  The 

results of the independent t-tests and ANOVA showed no statistically significant 

differences in any of the five independent variables.  For the second research question, 
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linear regression was used to determine if age, gender, teaching experience, education 

level, or grade level taught could predict one’s disposition towards teaching spatial 

thinking through geography.  The results of the tests showed that the five predictor 

variables were not statistically significant predictors of one’s disposition towards 

teaching spatial thinking through geography. 

These results indicate that teachers’ dispositions towards teaching spatial thinking 

do not drastically differ depending on their age, gender, teaching experience, education 

level, and grade level taught.  In addition, the overall mean disposition score for all 

teachers in the study was 3.99 on a scale of 1 to 5 with a standard deviation of .47.  Jo 

and Bednarz (2014) suggested on a theoretical basis that a response to the Teaching 

Spatial Thinking through Geography Disposition Inventory with a mean score of greater 

than 4.0 would be fairly disposed towards teaching spatial thinking through geography.  

This suggests that about half of the teachers who participated in the study are at least 

somewhat receptive in their disposition towards teaching spatial thinking through 

geography.   

Discussion of Qualitative Findings 

 The third and fourth research question of this study initiated the qualitative 

research analysis.  The qualitative research questions are: 

3. What are the perceptions of 6th - 12th grade social studies teachers towards 

teaching spatial thinking through geography? 

4. What challenges do 6th - 12th grade social studies teachers face related to 

teaching spatial thinking through geography? 
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The qualitative data were collected as a supplement to the quantitative analysis.  

For collection of the qualitative responses, three open-ended questions were added to the 

end of the survey.  The responses to these three questions was analyzed in order to 

address the third and fourth research questions.  For the third research question, thematic 

analysis was used to examine the perceptions of 6th-12th grade social studies teachers 

towards teaching spatial thinking through geography.  The findings indicated that many 

participants perceive spatial thinking instruction as being important.  Also, a secondary 

theme emerged, which indicated that some teachers have a feeling of uncertainty towards 

understanding and implementing spatial thinking instruction. 

For the fourth research question, thematic analysis was used to examine the 

challenges that 6th-12th grade social studies teachers face regarding teaching spatial 

thinking through geography.  The findings revealed four major themes: pressure to teach 

the standards, lack of time, lack of training, and lack of technology. 

 When considering these results together, one can identify a general perception 

that many teachers see spatial thinking instruction to be important and valuable but are 

unsure about how to best incorporate it in their classrooms.  In addition, obstacles such as 

pressure to teach the standards, lack of time, lack of training, and lack of technology 

hinder the implementation of spatial thinking instruction through geography. 

Merging of the Findings 

 In a questionnaire variant convergent mixed methods research design, the 

quantitative portion of the study is primary while the qualitative portion is meant as a 

supplemental piece.  In addition, the findings from the quantitative and qualitative results 

are meant to be merged in an effort to gain greater understanding when possible.  Even 
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though the quantitative results showed no statistically significant findings for the first two 

research questions, some merging of the two sides can still be beneficial.   

The quantitative results indicated that teachers’ dispositions towards teaching 

spatial thinking do not drastically differ depending on their age, gender, teaching 

experience, education level, and grade level taught.  As mentioned previously, the overall 

mean disposition score for all participants was 3.99 on a scale of 1 to 5 with a standard 

deviation of .47.  If a mean score of 4.0 suggests that one is fairly disposed towards 

teaching spatial thinking through geography (Jo & Bednarz, 2014), then this indicates 

that about half of the teachers who participated in the study are at least somewhat 

receptive in their disposition towards teaching spatial thinking through geography.  

Therefore, the overall mean disposition score of 3.99 seems to align with the qualitative 

result that many teachers perceive spatial thinking instruction as being important while 

many also feel a sense of uncertainty about it.   

In addition, the results of the qualitative open-ended questions also provided 

examples of major challenges that teachers face in incorporating spatial thinking 

instruction in the classroom.  The findings support the conclusion that many powerful 

obstacles (pressure to teach the standards, lack of time, lack of training, and lack of 

technology) prevent teachers from implementing spatial thinking instruction in the 

classroom even though they may believe it to be important 

Implications 

 After reflecting on the discussion of the results, one can draw multiple 

implications.  The quantitative statistical analysis resulted in no statistically significant 

findings.  This result can be helpful in understanding that age, gender, teaching 
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experience, education level, and grade level taught do not significantly impact a teachers’ 

disposition towards teaching spatial thinking.  This result is useful in understanding that 

all teachers are in need of information and training in order to move towards 

implementation of geographic spatial thinking instructional strategies.  As a side note, 

teachers with 21 or more years of experience showed a noticeably larger disposition score 

than new teachers, but the result was not statistically significant, p = .061.  Even though 

the result was not statistically significant, this difference between novice and veteran 

teachers could be worth further examination. 

Efforts must be made to increase teachers’ awareness and understanding of spatial 

thinking instruction through geography.  The results showed an overall mean disposition 

score of 3.99 for all participants.  This would appear to indicate that many teachers have 

dispositions that are prime for moving towards implementation of spatial thinking 

instruction.  Therefore, professional development in this area would appear to be 

beneficial.  Additionally, the qualitative results showed that many teachers are not 

familiar with spatial thinking and its role in the classroom.  Teachers need to first be 

provided information about spatial thinking instruction and its benefits, and second, 

teachers should be given the opportunity to receive training on how to implement 

effective spatial thinking instruction through geography.  Teachers act as gatekeepers of 

instructional methods in the classroom (Siegel & Valtierra, 2017), and the dispositions of 

teachers plays an important role in whether a teacher uses a particular instructional 

strategy (Dottin, 2009).  Gaining knowledge and understanding of spatial thinking 

instruction can benefit both teachers with a high disposition towards teaching spatial 

thinking and teachers with a lower disposition towards teaching spatial thinking.  
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Teachers who already have high disposition towards incorporating spatial thinking 

instruction can move quickly to implementation if given the knowledge and tools needed 

to do so.  Teachers with lower dispositions in this area can develop stronger dispositions 

over time with the right supportive environment.  This study subscribes to the 

constructivist-developmental theoretical approach in regard to teacher dispositions (Diez, 

2007; Oja & Reiman, 2007).  Therefore, it is the view of the researcher that teacher 

dispositions can change and improve as a result of experience and environment. 

 In addition to teachers being provided professional development for increasing 

awareness and understanding of spatial thinking instruction, teachers also need support 

and tools to overcome obstacles such as pressure to teach the standards, lack of time, lack 

of training, and lack of technology.  Since resources and amount of pressure may vary 

depending on the school where one teaches, spatial thinking professional development 

must include strategies to overcome these obstacles when necessary.  For example, if a 

teacher is concerned that spatial thinking instruction is going to take too much time, 

strategies can be provided that show how spatial thinking instruction through geography 

can be brief and take place at various points throughout the school year without 

demanding large amounts of a class period.   

 Spatial thinking instruction is important for the classroom, but teachers need 

support in order to implement it effectively.  In a nation that continues to prioritize 

success in STEM disciplines (Castleman, Long, & Mabel, 2018), teachers need 

professional learning and support in order to move towards implementing spatial thinking 

instruction through geography.  As teachers begin to move in that direction and help 

students develop spatial thinking skills, success in STEM will be positively impacted.  
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With the proper support, spatial thinking instruction can become more commonplace in 

social studies classrooms, providing students with a valuable tool for success. 

Limitations 

 Limitations in the study did occur.  First, the participants may not have given 

responses that are representative of their true beliefs and understanding.  This could have 

been due to a feeling of pressure to appear knowledgeable as a current teacher, or a 

participant could have experienced fatigue in responding to the instrument and could 

have completed it without being thoughtful.  Second, teachers of any social studies 

courses in 6th - 12th grades were included in this study.  Some of these teachers may not 

teach any geography in their courses depending on the course being taught.  This could 

impact the responses on the survey.  Particularly, items 13-20, which reference spatial 

concepts, could be problematic for a teacher who teaches a course that has no geography 

component.  Third, the teachers who chose to respond to the survey may be those who are 

more motivated to develop their practice and participate in learning opportunities.  

Therefore, the respondents may not be a good representation of social studies teachers in 

Georgia as a whole.  Fourth, the qualitative data for this study was not extensive. 

Future Research 

There are multiple recommendations for future research.  First, more research is 

needed for the development of appropriate, effective professional learning to aid teachers 

in teaching spatial thinking through geography.  This is a key piece of the literature that 

needs to be expanded in order to best serve teachers and help them move towards 

implementation of spatial thinking instruction.  Second, in relation to dispositions, 

research could be conducted to explore how a teacher’s disposition towards teaching 
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spatial thinking through geography could be improved.  Interventions could be evaluated 

with a pretest and posttest to determine how to best help teachers develop their 

dispositions in this area.  Third, more qualitative research is needed to gain a better 

understanding of teacher dispositions towards teaching spatial thinking through 

geography.  There is an obvious lack of qualitative research in this field.  Fourth, more 

research is needed in the United States for preservice teachers’ dispositions towards 

teaching spatial thinking through geography.  This could be beneficial for informing 

university curriculum and determining how spatial thinking instruction fits into courses 

within an education program. 

Summary of the Study 

 This study explored teacher dispositions towards teaching spatial thinking through 

geography.  The overall results indicated that teacher dispositions do not differ based on 

age, gender, teaching experience, education level, or grade level taught.  In addition, the 

results of the study showed that many teachers believe spatial thinking instruction to be 

important, but uncertainty about spatial thinking and numerous classroom obstacles 

hinder spatial thinking instruction implementation.  The intent of this study was to 

provide greater understanding about teacher dispositions towards teaching spatial 

thinking through geography in an effort to help educators move forward in this important 

work. 
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Teaching Spatial Thinking through Geography Disposition Inventory 

1. I believe that thinking skills can be taught. 

2. I believe that thinking skills should be taught. 

3. Developing students’ thinking skills is going to be my highest priority goal. 

4. I know what spatial thinking is. 

5. I believe that spatial thinking is powerful. 

6. I believe that spatial thinking is integral to everyday life and the workplace. 

7. I believe that spatial thinking skills can be taught. 

8. I believe that spatial thinking is transferable across disciplines, such as math, 

science, and engineering. 

9. I believe that asking questions and solving problems is important in geography. 

10. I believe that geography is the study of spatial aspects of human existence. 

11. I believe that understanding spatial patterns and processes is essential in learning 

geography. 

12. I believe that spatial thinking is an essential part of learning geography. 

13. I will explicitly teach the concept of location. 

14. I will explicitly teach the concepts of place and region. 

15. I will explicitly teach concepts of distance and direction. 

16. I will explicitly teach the concept of scale. 

17. I will explicitly teach the concept of overlay. 

18. I will explicitly teach the concepts of distribution and pattern. 

19. I will explicitly teach the concept of map projection. 

20. I will explicitly teach the concept of density. 

21. I believe that geospatial technologies are a powerful tool for learning geography. 

22. I am familiar with the educational uses of geospatial technologies. 

23. I will demonstrate to students how geospatial technologies can be used to solve 

problems and make decisions. 

 


