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ABSTRACT  16 

The global outbreak of COVID-19 brought an unprecedented influx of official and semi-17 

official geographic information to individuals worldwide, primarily in the form of geospatial 18 

and numerical data. Maps specifically played a key role in the conveying of information and 19 

guidelines to the public in relation to the pandemic. Yet to fully understand such input, and 20 

reach informed decisions, the public needed to possess and utilize geographic literacy. In this 21 

paper, the term geographic literacy is defined as the ability to use spatial-geographic 22 

knowledge, skills, and reasoning, as a means for understanding and interpreting intertwined 23 

spatial phenomena. This study therefore aims at examining geographic literacy among adults, 24 

both in general and in relation to geographic education. Online quantitative questionnaires 25 

were completed by a representative sample of 456 Hebrew-speaking adults in Israel. Findings 26 

indicate low geographic literacy among the public, as seen in tasks that require data 27 

extraction and comprehension of visual representations. While the non-cognitive outcomes, 28 

such as attitudes towards geography and self-efficacy in geography, were strongly correlated 29 

with expressions of geographic literacy in the context of COVID-19, the highest formal 30 

instruction in geography and geographic education were not. These findings indicate that low 31 

geographic literacy might hinder making pandemic-related informed decisions, thus 32 

highlighting the importance of promoting geographic literacy. We conclude with the 33 

importance of identifying pedagogical mechanisms that enhance geospatial skills while also 34 

addressing non-cognitive outcomes, to better prepare diverse population for 21st-century 35 

challenges.  36 

 37 

Keywords: Geographic literacy, geospatial literacy, geographic education, geographic 38 

knowledge, COVID-19.  39 
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INTRODUCTION 40 

As individuals and as members of society, people must frequently make decisions relating 41 

to physical and human phenomena within a certain geospatial framework – such as choosing 42 

a place of residence or taking necessary precautions against natural hazards (Dolan, 2019). In 43 

such geospatial contexts, a range of geographic questions arise, regarding the meaning of 44 

these phenomena, as well as their location within the space, mutual interactions, spatial 45 

patterns, and shaping processes. To adequately address and deal with questions regarding 46 

geospatial phenomena, people must possess and apply geographic literacy, i.e., their ability 47 

to utilize geographic knowledge, skills, and reasoning, supported by critical and creative 48 

thinking (Dikmenli, 2014; Dolan, 2019; Edelson, 2013, 2014). Yet little is known about how 49 

adults apply geographic literacy in their everyday lives. This research focuses on adults' 50 

geographic literacy in the context of the COVID-19 pandemic.  51 

Geographic literacy includes geographic knowledge and skills for using geographic tools, 52 

and geographic perspectives; yet to employ these abilities, in both every day and unique 53 

environments, geospatial thinking is also needed. This cognitive skill involves understanding 54 

the nature of the space, through geospatial concepts, geospatial reasoning processes, and 55 

methods that are used to represent and convey geospatial information (Bednarz & Lee, 2018, 56 

2019; Jo, 2018; Kerski, 2015). Within a geographic context, spatial thinking is used to 57 

recognize and understand spatial patterns, differences, effects, and associations (Jo, 2018; 58 

Bednarz & Lee 2018). Studies have examined specific applications of geospatial thinking 59 

among school and university students (Bednarz & Lee 2019; Carbonell-Carrera et al., 2020; 60 

Xie, Zheng, Sun, et al., 2021; Xie, Reader, Vacher, et al., 2021), yet how do adults apply 61 

geospatial thinking when engaging in real-life scenarios and risks? 62 

In terms of education, geographic literacy includes understanding the interactions, 63 

interconnections, and implications of various spatial concepts (Edelson, 2014), while 64 
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integrating them with the ability to understand, process, and utilize spatial data (Turner & 65 

Leydon, 2012). Specifically, geospatial literacy relates to the ability to extract information 66 

from a given geospatial representation and to understand and relate to spatial phenomena 67 

(Moorman, 2019). Hence, geographic and geospatial literacy are strongly coupled with 68 

critical geospatial thinking, which is vital for conducting geographic decision-making 69 

processes (Desouza, 2021; Stoltman et al., 2017). In this paper, the term geographic 70 

knowledge is assumed to also include the term geospatial knowledge, as the former is 71 

embedded in the latter, and bilateral relations exist between the two (Golledge, 2002). 72 

Geographic literacy also provides cognitive tools for understanding physical information 73 

and human activities (Ikhsan et al., 2018). It includes the ability to analyze geospatial patterns 74 

and processes, while establishing critical thinking about how they are interconnected. As 75 

such, geographic literacy promotes the understanding of various physical and human 76 

phenomena, enabling problem resolution and informed decision making. Such literacy is of 77 

growing importance, due to the ever-increasing use of geospatial technologies in our day-to-78 

day lives. These technologies include digital maps, visual illustration aids, and advanced 79 

sensory devices that utilize real-time location data, such as global positioning and geographic 80 

information systems. Today, these technologies play a significant role in determining public 81 

policies and in personal decision making. 82 

The global COVID-19 pandemic further increased the public’s need for geographic 83 

literacy, especially in relation to the spread, intensity, and infection levels of the virus from a 84 

geographic point-of-view. Social vulnerability, in light of the pandemic, emphasized the 85 

importance of geographic literacy, with a focus on social responsibility and communal 86 

resistance (Morri, 2020). For example, maps penetrated daily pandemic reports, providing 87 

data for making location-based decisions.  88 
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The pandemic also exposed the public to location-based services, such as the HaMagen1 89 

elective smartphone application that informed people in Israel if they had come into contact 90 

with people who were later confirmed as positive for COVID-19 (National Cyber 91 

Directorate, 2020). The data provided by this application were analyzed by cross-referencing 92 

the location of patients’ cellular devices with data gathered by the Israel Ministry of Health 93 

about infected patients.  94 

While the penetration of geographic representations in our lives during the pandemic is 95 

undisputed, the degree to which people were able to make sense of what they were seeing is 96 

unclear. More specifically, does geographic literacy shape how one makes informed 97 

decisions? For example, could they explain spatial associations, patterns, and processes in the 98 

COVID-19 context? Did they draw on geographic knowledge, critical spatial thinking, and 99 

geographic perspective as a means for answering questions, resolving problems, and making 100 

informed decisions? 101 

Research Questions 102 

In striving to answer such questions, in this study we examined the manifestation of 103 

geographic literacy among the public, with an emphasis on the use of maps within the 104 

COVID-19 crisis context. Moreover, as geographic education may be key to promoting 105 

geographic literacy, we also examined correlations between the participants’ geographic 106 

literacy, general education, and geographic education. The following two research questions 107 

were presented: (RQ1) How is geographic literacy expressed in adults as seen through their 108 

use of geospatial information in the context of COVID-19? (RQ2) Which variables regarding 109 

education and attitudes are correlated with these expressions of geographic literacy?  110 

 

1 The app no longer exists for downloading from the app stores. 
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The findings of this study could offer empirical indications of the importance of 111 

geographic literacy, in the context of the COVID-19 pandemic, with implications for 112 

everyday life, and in relation to the teaching, learning, and evaluating of geography in formal 113 

settings. From a theoretical perspective, this study could also provide a synthesized definition 114 

for the term geographic literacy as a means for assessing people's geographic understanding 115 

regarding the specific geospatial phenomenon of the COVID-19 pandemic. The following 116 

sections provide a literature review of geographic literacy, map reading, and the COVID-19 117 

pandemic, providing a solid foundation upon which to present the study and its findings. 118 

LITERATURE REVIIEW 119 

What is Geographic Literacy?  120 

The literature offers a range of academic and non-academic definitions for the term 121 

geographic literacy. In the past, geographic literacy was used to refer to abilities such as map 122 

reading, field observations, and place-location knowledge (Oigara, 2006); today, this term 123 

also encompasses geographic thinking, which is based on geographic knowledge, skills, and 124 

spatial thinking (Bednarz & Lee, 2019; Heffron, 2012). While some researchers include both 125 

geographic knowledge and geographic competencies in the term geographic literacy, others 126 

refer to the following subdivisions (Bar-Gal, 2003; Hughson & Wood, 2020; Moorman, 127 

2019): declarative knowledge, which includes factual knowledge (e.g., defining the concept 128 

of desertification); content knowledge, that allows the understanding of processes (e.g., 129 

comprehending the concept of desertification); and procedural knowledge, which includes 130 

practical skills that are necessary for utilizing geographic tools (e.g., acquiring, organizing 131 

and analyzing geographic information, and describing geospatial patterns). 132 

While reading a map and identifying a location serve as the foundation of geographic 133 

literacy, this term also includes problem-solving processes and critical and creative spatial 134 

thinking (Dikmenli, 2014). A critical spatial thinker is a person who understands problems, 135 
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derives solutions, and effectively communicates geographic processes, patterns, and 136 

outcomes (Bednarz & Lee, 2018; Sinton, 2017). Together, these enable the use of data and 137 

information to solve geographic problems and make decisions from a geospatial-geographic 138 

perspective, and as such, they serve as critical skills needed by a 21st-century citizen 139 

(Hintermann et al., 2020; Silviariza & Handoyo, 2021).  140 

The interdisciplinary nature of geography, and its division into physical and human 141 

geography, have implications on the geospatial problems at hand, as well as the knowledge 142 

and skills needed to resolve them. Different fields of geography require different spatial 143 

thinking skills. For example, in physical geography it might be necessary to interpret rock 144 

units, while in social geography, it might be necessary to analyze spatial patterns and 145 

processes within the context of migration (McNeal & Petcovic, 2020). The current study 146 

addresses both physical and human traditions, with an emphasis on cartography and human 147 

interactions. The study also addresses how adults express their geographic literacy in the 148 

unique context of the COVID-19 pandemic and its related geospatial complexities.    149 

In this study, we synthesize definitions presented by Edelson (2014), Kerski (2015) and 150 

Moorman (2019), addressing geographic literacy as the ability to use geospatial and 151 

geographic knowledge, skills, and reasoning – as a means for understanding and interpreting 152 

geospatial phenomena, their scope, distribution, and interactions. Specifically, we test the 153 

manifestation of geographic declarative knowledge, geographic skills, and geographic 154 

knowledge applications in decision-making processes.  155 

Map Skills and Hazard Maps 156 

An inseparable part of geographic literacy is map literacy, i.e., the ability to understand and 157 

use maps. This competency is impacted by a range of factors, such as map reading skills (e.g., 158 

recognizing symbol and directions (Xie, Reader, Vacher, et al., 2021), creating a “cognitive 159 

map” for reaching conclusions and making, e.g., orienteering decisions (Hegarty, 2011), and 160 
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applying previous knowledge within and outside the field of geography. Research mainly 161 

focuses on map-using skills, such as orienteering or navigating, rather than on developing map 162 

reading and comprehension skills (Arthurs et al., 2021). Understanding maps has been 163 

examined in the context of hazard maps, which are used to provide the public with information 164 

about dangers, such as floods or pandemics. These spatial-visual representations allow people 165 

to assess their own state of danger and take action to protect themselves. The purpose of these 166 

representations is to impact public opinion and attitudes while encouraging behaviors that 167 

mitigate social and personal risk (Haynes et al., 2007).  168 

Many studies on hazard maps focus on the public’s incorrect conclusions, in an attempt to 169 

develop more effective methods for presenting and conveying visual information (Lindell, 170 

2020), with fewer studies examining the impact of visuality on people’s understanding of 171 

disaster-related information (Liu et al., 2017). Cao et al. (2016) found that fire-spreading maps 172 

were more effective than text messages for understanding information, increasing risk 173 

perceptions and producing positive reactions. Yet, Casteel and Downing (2016) found no 174 

differences between different types of warning messages and understanding or decision 175 

making. 176 

Effective transfer of information to the public through maps requires consideration of 177 

different types of geographic knowledge, including declarative and procedural knowledge  178 

(Zhou et al., 2016). While the main rationale of the studies presented above was to 179 

communicate information more effectively, this context may also be used to evaluate 180 

geographic literacy, as we do here in the context of the COVID-19 pandemic. For example, a 181 

study of people’s understanding of information conveyed via interactive hazard maps indicated 182 

that better results were seen when using basic skills such as interpreting map symbols for 183 

determining quantities, compared to more advanced skills, such as using contour (MacPherson-184 

Krutsky et al., 2020). This study also indicated that the objective measuring of spatial abilities 185 
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is more reliable than the self-reporting of these competencies; accordingly, we conducted such 186 

objective measuring in our study. Finally, some studies on risk literacy have directly addressed 187 

geoscience literacy and geospatial skill (e.g., Petty & Rule, 2008; Dupigny-Giroux et al., 2012). 188 

Raisa (2022) found that critical geospatial thinking in the context of flooding has an influence 189 

on student disaster preparedness, and Kamil (2020) perceives the mastering of geographic 190 

literacy as the ability to find solutions to natural disasters while reducing its adverse effects. 191 

Understanding Geographical Information in the Context of the COVID-19 Pandemic 192 

Since the outbreak of the COVID-19 pandemic, scientists, research organizations, and 193 

cartographers (professional and otherwise) have been creating COVID-19-related maps 194 

(Juergens, 2020). As in the case of risk maps, the public’s understanding of the conveyed 195 

information is mainly studied from the map creator's perspective, in an attempt to identify 196 

effective map qualities. For example, Li (2021), shows that choropleth design yields higher 197 

accuracy of map understanding. A study by Thorpe et al. (2021) found no correlations 198 

between exposure to COVID-19 maps and public self-reports of knowledge, risk perceptions 199 

and intent to adhere to health regulations.  200 

Since COVID-19 maps can highlight geospatial features in different scenarios, the findings of 201 

studies that examined their effectiveness can contribute to understanding the knowledge and 202 

skills needed to use the information, and to geographic education that promotes these 203 

abilities. We are inspired by research in science and math education, which uses real life 204 

scenarios to inform school practices. Critical assessment of newspaper graphs during the 205 

COVID-19 pandemic, for example, indicates a gap between the data literacy needed for 206 

understanding the media and what is taught in mathematical education (Kwon et al., 2021). 207 

The mathematical schemes that people hold impact the interpretation of data presented on 208 

diagrams and participants’ estimations of the seriousness of the pandemic (Yoon, 2021). 209 

However, a stronger correlation was found between participants’ mathematical identity 210 
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(attitudes towards learning math and seeing oneself as a ‘math person’) and their meaning-211 

making of math in the news, compared to the roles played by mathematical education and 212 

mathematical literacy within the COVID-19 context (Heyd-Metzuyanim et al., 2021). While 213 

some studies on scientific and mathematical literacy indicate a positive correlation between 214 

education levels and the public’s knowledge, attitudes, and behavior regarding health-related 215 

guidelines (Hossain et al., 2021), others do not find a correlation between science education 216 

level and adherence to social distancing guidelines (Baram-Tsabari & Rozenblum, 2023). 217 

Accordingly, we concur that understanding information relating to the pandemic demands 218 

geographic literacy, which enables understanding, interpretation, and decision-making based 219 

on data and information that are graphically depicted on maps. One of the main sources for 220 

learning these skills is the education system. 221 

Geographic Education and the Measurement of Geographic Literacy 222 

Geographic education may promote geographic knowledge and skills, alongside people’s 223 

understanding of how to assess and use geospatial data and technological tools. In turn, this 224 

could enable people to resolve geographic issues and make educated decisions (Heffron, 225 

2012). Striving to promote to promote these competencies is expressed in a number of key 226 

geographic education documents that define geographic content and standards, such as A 227 

road map for 21st century geography education (Edelson et al., 2013). This outlook is in line 228 

with the Geo-Capabilities Approach, that perceives the acquisition of geographic knowledge 229 

as an enabler of geographic thinking and as encompassing the potential for promoting 230 

citizens’ competencies in the 21st century (Bustin et al., 2020). The Education Spatial 231 

Citizenship Approach perceives the “spatial citizen” as possessing the ability to cooperate 232 

and take part in spatial decision-making in relation to society, the economy, and the 233 

environment – using geo-media (Gryl & Jekel, 2018).  234 

It is difficult to carry out a comparative analysis of geographic literacy due to the 235 
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different definitions and assessment methods used by different researchers (Lane & Bourke, 236 

2019). Generally speaking, studies indicate low geographic literacy among different publics. 237 

For example, Dziauddin (2017), found a low level of geographic literacy among teenagers in 238 

Malaysia. Turner & Leydon (2012) and Solem et al. (2021) found low geographic knowledge 239 

and skills among students in Canada and the United States, respectively. 240 

Evaluation studies in geographic education usually focus on declarative knowledge (i.e., 241 

factual knowledge of phenomena location) among school, college, and university students 242 

(e.g., Bijsterbosch et al., 2017). A large-scale international study conducted by the Gallup 243 

Organization in 1988 examined geographic literacy in adults from nine countries (Americans 244 

falter, 1988). Low geographic literacy scores were described, especially among participants 245 

from the United States. Similar indications of low geographic literacy were found in later 246 

large-scale international surveys (Roper Public Affairs, 2006). In addition, the geographic 247 

literacy of students in the United Sates was found to be relatively low and declining between 248 

2014 and 2018 according to the National Assessment of Educational Progress (Solem et al., 249 

2021). These studies emphasize the need for international assessment and standards regarding 250 

geographic education, as well as reaching a consensus regarding the cognitive dimensions 251 

and content to be assessed (Solem et al., 2018).  252 

A range of educational factors have been found to impact geospatial thinking – and in turn, 253 

geographic literacy. These include specific pedagogies, such as Project-Based Learning, that 254 

promote geographic skills and knowledge and out-of-school learning via school trips (Putra et 255 

al., 2021; Wakabayashi, 2015; Xie, Zheng, Sun, et al., 2021). Makowsky & Martin (2021) 256 

found a significant and positive correspondence between geography achievement and 257 

attitudes, and how students perceive the value of geography for understanding the world. 258 

 Studies found correlations between students’ level of interest in geography and their 259 

understanding of directions, as well as correlations between students’ geographic education 260 



12 

 

and geospatial thinking (Verma, 2015; Wakabayashi, 2015). Geospatial knowledge, such as 261 

geospatial vocabulary and map-using competency, improves with age, education levels (Lee 262 

& Bednarz, 2012), and practice (McNeal & Petcovic, 2020). Spatial and mapping skills can 263 

be improved by instruction even in very young children (Petty & Rule, 2008).   264 

In addition to formal geographic education, people can be exposed to geographic 265 

knowledge through informal educational settings, such as youth groups, field experiences, 266 

tours, non-academic tour guide courses, and enrichment courses for people who are 267 

passionate about geography (Noor et al., 2016). Based on the reviewed literature, the term 268 

geographic literacy was conceptualized, its components were determined and factors that 269 

might influence it were addressed. 270 

METHODOLOGY 271 

To assess expressions of geographic literacy among adults in Israel, with an emphasis on 272 

map use in relation to the COVID-19 pandemic (RQ1), a survey was conducted among a 273 

representative sample of the Hebrew-speaking adult population in Israel. This allowed for 274 

correlational research design to study educational and attitudinal variables, which correlate 275 

with the expressions of geographic literacy (RQ2). 276 

A survey company recruited the sample in May 2020 by inviting participants from its 277 

internet panel, about three months after the pandemic outbreak in Israel. All participants 278 

provided informed consent and received monetary compensation. The study was approved by 279 

the Ethics Committee of the authors’ affiliated educational institution (2020-052).  280 

To ensure the representativeness of the research population, stratified random sampling 281 

was utilized, according to the following benchmarks: The sample included 456 Hebrew-282 

speakers aged 18-70 (M 42.9; SD 15.7) from a representative online panel managed by 283 
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iPanel2, the leading panel company in Israel with tens of thousands registered participants. As 284 

seen in Table 1, about half of the participants were male (48.7%), half had below-average 285 

income, and about one-third had average income (34%). About one-third of the sample held 286 

an academic degree (30.9%), 25.3% had a high school matriculation certificate, 20% 287 

graduated high school with 12 year diploma, 1.5% without high school education, and 7.7% 288 

of the participants held an academic degree in geography or a related topic (e.g., Middle East 289 

studies). In comparison, 34.4% of Israel's adult population (aged 24-65) holds an academic 290 

degree, 21.3% has a high school matriculation certificate, 28.4% has no high school 291 

matriculation certificate and 15% have no high school education (Biton & Yagur-Krol, 2020). 292 

566 participants were excluded from the analysis according to the following criteria: (1) 293 

the time they took to answer the questionnaire was too short (less than four minutes), (2) 294 

many open-ended items were left unanswered, (3) the same value was provided for a series of 295 

items. 296 

Research Tool: Measurements and Analysis 297 

An online questionnaire "Geographic Literacy in the Context of COVID-19" (GLCC) was 298 

developed, with the following sections: 299 

Geographic Literacy  300 

This section included items that examined geographic declarative knowledge, geographic 301 

skills and geographic knowledge application (Hughson and Wood, 2020; Kerski, 2015; 302 

Moorman, 2019; Turner & Leydon, 2012). The items were adapted from items included in 303 

the Spatial Thinking Ability Test (STAT) developed by Lee & Bednarz (2012); the national 304 

geography test (Mashov) (National Authority for Measurement and Evaluation in Education, 305 

 

2 https://www.ipanel.co.il/en/ 
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2016); international assessment tools, such as the Program for International Student 306 

Assessment (PISA) developed by the OECD (2018); and research tools that examine science 307 

and math literacy in the context of COVID-19 (Heyd-Metzuyanim et al., 2021; Taragin-308 

Zeller et al., 2020; Dalyot, et al., 2022). All items addressed knowledge and skills that 309 

according to the national geography curriculum should be learned by 9th grade students. 310 

Geographic declarative knowledge was assessed based on identifying the location of 311 

countries (Table 2, items 1-6) and additional factual knowledge (Table 2, item7). 312 

Geographic skills refer to using geographic tools, which require practical knowledge that 313 

enables a certain activity to be performed. These items require understanding the meaning of 314 

the information extracted from the maps, including scale, directions, colors, symbology, 315 

description of geospatial phenomena and their connections (Table 2, items 8-28). The items 316 

included basic and advanced map related skills, which were classified and adjusted based on 317 

Xie, Zheng, Sun, et al. (2021) and the national geography curriculum. Some of the skill items 318 

used the context of COVID-19, while some items did not. 319 

Geographic knowledge application that requires procedural knowledge and content 320 

knowledge was assessed based on respondents’ ability to explain phenomena in terms of 321 

geospatial reasoning (Table 2, items 29-33). Some of these items were presented using a 322 

Hyphenate story-telling format relating to the COVID-19 pandemic that illustrates 323 

associations, in which participants could apply geographic knowledge, e.g., the need to 324 

advise elderly grandparents where to live by referring to the distribution of morbidity in Israel 325 

(Table 2, item 32). 326 

Non-cognitive learning outcomes 327 

This section of the questionnaire included assessments of three non-cognitive learning 328 

variables: 329 
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Sense of self-efficacy in geography that relates to people's perception of their ability to 330 

successfully complete geography-related tasks, such as using a map for a certain purpose 331 

(based on Bandura, 1997). The items were adopted from the national geography test 332 

(Mashov) (National Authority for Measurement and Evaluation in Education, 2016) (Table 3, 333 

items 1-9).  334 

Attitudes towards geography that relates to emotional motivational aspects, such as how 335 

participants perceive the value, importance, and possible contribution of learning geography, 336 

how they perceive themselves as learners, and their interest in geography. In other words, this 337 

element relates to the degree to which adults feel that studying and knowing geography is 338 

important and helpful in understanding current issues. The items were adopted from the 339 

national geography test (Mashov) (National Authority for Measurement and Evaluation in 340 

Education, 2016) and from Kubiatko et al. (2012). (Table 3, items 10-19).  341 

Self-assessment of the need for additional geographic knowledge and map skills for 342 

understanding issues relating to the COVID-19 pandemic. This was achieved by referring 343 

to the need for basic map skills, such as understanding map symbols, and more advanced 344 

skills that require understanding the relationship between different representations on a map. 345 

These items were adopted from the national geography test (Mashov) (National Authority for 346 

Measurement and Evaluation in Education, 2016) (Table 3, items 10-19). 347 

The participants were asked to rate their degree of agreement with each item in this section 348 

on a Likert-type scale of 1 (not at all) to 5 (very much so). Average scores were calculated for 349 

each non-cognitive outcome, after recoding reverse scoring of certain items as needed. About 350 

100 of the 456 responders did not pass quality control in this section, and were not included 351 

in the analysis of these variables. We attribute this to problems with visualization issues, in 352 

which the 1-5 scale was not clearly presented on mobile phones, thus participants did not 353 

properly see all possible options they can choose from. 354 
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 Socio-Demographic Data 355 

The demographic variables included self-reporting of gender, age group, occupation, 356 

level of income (in relation to Israel’s average income), level of formal education, highest 357 

formal instruction in geography, and the scope of geography studied in high school (Table 1). 358 

Validation 359 

Expert validation of the questionnaire involved three geography teachers, a lecturer in a 360 

pre-service program for geography teachers, and two researchers of science literacy in 361 

everyday life. These experts were specifically asked whether the knowledge items were 362 

related to the COVID-19 pandemic, and what geographic knowledge, skills, and geographic 363 

knowledge application are needed for answering each item correctly. 364 

To establish face validity, we examined the wording and understanding of the items through 365 

interviews conducted with ten participants ages 20-60 while completing the questionnaire. 366 

Following this, certain items were altered. For example, where relevant, the names of the 367 

continents were added to certain maps.  368 

Statistical Analysis  369 

For each component of geographic literacy: geographic declarative knowledge, 370 

geographic skills and geographic knowledge application, a mean score of answers was 371 

calculated.  372 

Since the research variables were measured on nominal or ordinal scales, we used non-373 

parametric statistical analyses (Kim, 2014). The Friedman test was used to examine 374 

differences between the distributions of the geographic literacy components. For post-hoc 375 

comparisons, we used the Wilcoxon tests with Bonferroni corrections for multiple 376 

comparisons (Gibbons, 1993). To study differences in geographic literacy scores between 377 

groups, the one-way analysis of variance (ANOVA) was conducted. The Kruskal-Wallis non-378 
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parametric test was used to compare geographic literacy between median scores of the levels 379 

of education. Spearman's correlation coefficient examined relationships between geographic 380 

literacy and non-cognitive outcomes. Z-tests were conducted to compare correlation strengths 381 

(Soper, 2022). 382 

RESULTS 383 

Expressions of Geographic Literacy among Adults in the Context of COVID-19  384 

The findings indicate a relatively low geographic literacy level among the 456 385 

participants (Mean 56.0±22.9 on a scale of 1-100). Table 2 details the item scores (listed 386 

below) in each of the geographic literacy components alongside the average scores of 387 

geographic literacy and its three components. 388 

Participants’ achievements in declarative knowledge were the highest among the three 389 

components [65.7±34.4], but presented wide variance between participants and between 390 

items. For example, four out of five participants knew how to locate the United States on the 391 

map (81.1%, Table 2, item 1), more than those who succeeded to locate Israel – their own 392 

country (72.6%, item 3).  393 

Geographic skills were harder for participants [57.6±22.0]. The participants achieved the 394 

highest scores for items that required basic map skills [67.6±26.4] compared to advanced 395 

map skills [50.1±19.7]. For instance, about three-quarters of the participants understood the 396 

purpose of a symbol presented on the map (74.8%, item 15), while only about half of the 397 

participants correctly interpreted symbols that show changes over time (51.1%, item 25) – 398 

this was a True/False question, therefore no better than a guess. Interestingly, the success in 399 

an item referring to interpreting a symbol on the map of Israel (item 11) was much higher 400 

(75.9%) than a similar item that had an international context (34%, item 27). 401 

The lowest level of achievement was demonstrated in geographic knowledge application 402 

[44.5±27.0]. The highest score in this component (74.6%, item 29) was achieved for an item 403 
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that required an understanding of the information type needed to be added to the map that is 404 

critical to better understand the pandemic severity in different countries. The lowest score in 405 

this component (40.1, item 33) required an understanding of the reason for the low number of 406 

confirmed cases in Africa.  407 

 Educational Variables and Expressions of Geographic Literacy  408 

Three ordinal variables were examined to assess the second research question: level of 409 

formal education, scope of geography studies in high school, and the highest formal 410 

instruction in geography (Table 1). Their correlation was examined with the average score of 411 

geographic literacy, encompassing all three components.  412 

A significant correlation was found only between education level and geographic literacy 413 

with a positive medium-weak correlation [rs(456)=0.28, p<.001]: geographic literacy differed 414 

between the three education levels [H(2)=35.54, p<0.001]. Indeed, the one-way ANOVA 415 

resulted in significant differences [F(2,453) = 17.93, p < .001], with the highest results being 416 

seen among participants with an academic degree [63.1±20.3], followed by participants who 417 

graduated from high school with a matriculation exams certificate or who had completed 418 

non-degree higher education studies [56.1±22.3]. The lowest levels of geographic literacy 419 

were found among participants who only completed junior high or high school without a 420 

matriculation exams certificate [46.10±23.70].  421 

No significant correlations were found between highest formal instruction in geography 422 

[rs(438)=0.07, p=0.130] and geographic literacy, nor between geographic education level 423 

[rs(456)=0.04, p=0.442] and geographic literacy. The highest geographic literacy level was 424 

found for respondents who studied geography in informal settings, such as professional non-425 

academic courses [63.5±19.2], which was even higher than for those who studied geography 426 

in a formal academic setting [60.8±21.7].  427 
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Non-Cognitive Learning Outcomes and Expressions of Geographic Literacy  428 

Self-efficacy in geography and attitudes towards geography were above average on a 429 

scale of 1-5 (Table 3, 3.7±0.9 and 3.6±0.8, respectively). Respondents perceived a relatively 430 

low need for additional geographic knowledge and map skills for understanding issues 431 

relating to the COVID-19 pandemic (2.1±0.9).  432 

Strong-moderate positive correlations were found between self-efficacy in geography 433 

[rs(373)=0.57, p<0.001] and geographic literacy. Similarly, attitudes towards geography were 434 

significantly correlated with geographic literacy [rs(373)=0.48, p<0.001]. A significant 435 

negative correlation was found between the need for additional geographic knowledge and 436 

between geographic literacy [rs(363)=-0.32, p<0.001]. In other words, adults with a sense of 437 

self-efficacy in geography and positive attitudes towards geography, and who expressed less 438 

need for additional geographic knowledge, had higher geographic literacy. 439 

It is important to point that while the non-cognitive outcomes were strongly correlated 440 

with expressions of geographic literacy in the context of COVID-19, the highest formal 441 

instruction in geography and geographic education were not. Following these findings, we 442 

further examined correlations between the educational variables and attitudes towards 443 

geography and self-efficacy in geography. 444 

Low yet positive correlations [rs(373)=0.18, p<0.001] were found between attitudes 445 

towards geography and the educational variables: level of education, the highest formal 446 

instruction in geography, and level of geographic education. 447 

A significant strong correlation was found between sense of self-efficacy in geography 448 

and attitudes towards geography [rs(363)=0.65, p<0.001]. A significant positive correlation was 449 

found between education level [rs(373)=0.26, p<0.001] and sense of self-efficacy in geography, 450 

and between the highest level of geography studies [rs(361)=0.125, p<0.001] and a sense of 451 
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self-efficacy in geography.   452 

Older people were slightly more positive towards geography [rs(373)=0.22, p<0.001]. Less 453 

positive attitudes towards geography were seen among the youngest participants (aged 18-22) 454 

[N=58, 3.3±0.8], while the most positive – albeit still moderate – attitudes were found among 455 

the older participants (aged 50-70) [N=155, 3.8±0.7]. Finally, younger participants tended to 456 

report having a greater need for additional geographic knowledge and map skills for 457 

understanding issues relating to the COVID-19 pandemic [rs(363)=-0.17, p<0.001].  458 

 DISCUSSION 459 

Manifestations of Geographic Literacy in the Context of COVID-19 460 

In this study, we explored geographic literacy among adults in Israel within the context of 461 

the COVID-19 pandemic. Our findings indicate low geographic literacy: the average percent 462 

of correct answers (56.1%) that assessed knowledge and skills that participants have acquired 463 

at school on the 9th grade (as per the national curriculum). Higher achievements were seen in 464 

geographic declarative knowledge and in geographic skills (65.7 % and 57.6%, respectively) 465 

than in the application of geographic knowledge scale (44.5%). Indeed, the latter (Table 2, 466 

items 29-33) require disciplinary content knowledge and procedural knowledge, based on 467 

geospatial critical thinking combined with a geographic perspective. Such knowledge allows 468 

the understanding of geospatial phenomena, their causes, and their geospatial patterns 469 

(Desouza, 2021; Kerski, 2015; Stoltman et al., 2017).  470 

While the specific items used to assess the components of geographic literacy in our study 471 

might have an impact on our results, our findings in general are in line with previous studies. 472 

For example, a study involving 16-year-old Malaysians indicates low overall geographic 473 

literacy, i.e., measured knowledge and skills (Dziauddin, 2017). In our study, participants 474 

achieved higher scores for items requiring basic map skills (67.9%) compared to advanced 475 
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skills (50.5%), similar to the findings of an earlier study in the context of a natural hazard 476 

maps (MacPherson-Krutsky et al., 2020). These similarities lend validity to our findings.  477 

Recognition of the importance of geographic teaching can be seen in the Geography for 478 

Life Report, by the US National Council for Geographic Education, that presents geographic 479 

standards for different age groups (Bednarz, 1994; Heffron, 2012). In Israel, the school 480 

geography study program is spiral, with specific issues and skills being revisited at an older 481 

age in greater depth. The program also provides greater geospatial context as students age. 482 

The younger children first learn about their neighborhood, and next about their city and 483 

country; only later do they progress to learn about the global level. The study program is 484 

based on repetition, expansion, and enrichment of physical and human geographic knowledge 485 

geographic skills.   486 

Based on the national curriculum, adults who graduated from the Israeli school system 487 

would be expected to answer the questions presented in this study to a higher degree. The low 488 

levels of geographic literacy exhibited by the participants in this study could have stemmed 489 

from a lack of repetition of the practical and theoretical geographic learning, or alternatively 490 

from an insufficient number of geography lessons at school (a known phenomenon in Israel).   491 

The COVID-19 pandemic was anchored within both global and local contexts, thereby 492 

requiring the public to interpret maps at different scales (i.e., world, state, town, or 493 

neighborhood), while making cognitive connections between local and global phenomena. 494 

The impact of the given context could play a role in creating new knowledge which is based 495 

on previous experience and connections to present situations (Johnson, 2002). Indeed, many 496 

factors impact map literacy and geospatial thinking (Wakabayashi, 2015; Pollack, 2012). Xie, 497 

Zheng, Sun, et al. (2021) found that geospatial thinking is impacted by previous geographic 498 

knowledge, knowledge in additional fields, and a geographic learning interest. In our study, 499 

the ability to correctly answer items about the meaning of the symbol size and distribution, 500 
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for example, could be related to linguistic ability (among other reasons) – i.e., inferring 501 

meaning from the map’s title; or to quantitative literacy – i.e., understanding the concepts of 502 

density, distribution, and scale. Future studies could examine geographic literacy as part of an 503 

assembly of literacies, and in relation to the contextual teaching and learning approach to 504 

further contribute to holistic understanding (Johnson, 2002). 505 

An example for the interplay between geographic skill and the specific context of 506 

COVID-19 can be seen in the questions concerning the world map of COVID-19 spread. The 507 

map depicts certain areas in red, such that almost all of Europe is depicted in red. In the 508 

study, 56.4% of the participants understood that this is related to semiotics, i.e., that the 509 

markings that symbolize COVID-19 confirmed cases overlap with one another, thereby 510 

creating a “red zone” (table 2, item 23). This challenge could be related to participants’ 511 

difficulty in understanding the connection between zooming in, scales, and visual changes on 512 

the map, which related to quantitative literacy as well (e.g. Table 2, item 28, 27% correct). 513 

Previous studies on this issue have indicated that learning through practice affects the 514 

understanding of geographic scales (Zhao et al., 2020). Moreover, understanding the 515 

geospatial patterns shown on the map in this question requires geospatial thinking 516 

accompanied by critical thinking that will allow one to examine and evaluate alternative 517 

hypotheses (Hintermann et al., 2020). Advanced map skill items require critical geospatial 518 

thinking to understand spatial information, describe spatial patterns and understand spatial 519 

processes and outcomes (Moorman, 2019; Sinton, 2017). Therefore, these skills are 520 

considered higher-order thinking skills (Utomo, 2019). 521 

Struggling with map representations may have impacted publics’ ability to correctly infer 522 

data presented by the media in relation to COVID-19. This includes for example, locations of 523 

confirmed patients for taking personal protection measures, or more generally, understanding 524 

the pandemic’s extent. This impacts both on the individual level and societal level. In other 525 
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words, low geographic literacy could hinder one from making informed decisions and 526 

optimally addressing 21st century challenges. 527 

Does geography education promote geographic literacy?   528 

One of the surprising findings of this study was that participants’ level of general education 529 

had a stronger correlation with geographic literacy than how much geography one learned. 530 

One possible explanation is that other literacies, rather than geography, explain the 531 

difference. But findings might be better understood within the context of the Israeli education 532 

system, whereby geography is only mandatory up to the 9th grade, after which geography is 533 

optional as a major (Ministry of Education, 2015). Over the past few decades, the geographic 534 

study program has undergone changes in content, pedagogical values, and the integration of 535 

learning through Geographic Information Systems. Moreover, within high school and 536 

academic education, additional disciplines may develop geographic literacy, such as Middle 537 

East studies, tourism, environmental studies - and more. 538 

Interestingly, participants who acquired instruction in geography via professional courses 539 

(e.g., tour guide) exhibited higher geographic literacy than those who had studied geography 540 

in a formal academic framework A possible explanation might have to do with the pedagogy 541 

employed in the courses, that provides more experiential learning and less abstract teaching. 542 

Studies indicate an interaction between experiential-based learning and developing geospatial 543 

competencies (Flynn, 2018; Hedley et al., 2013). In addition, not all participants who studied 544 

geography in a formal setting may have done so by choice, but perhaps as a mandatory 545 

course within a university degree.  546 

An important outcome of this investigation is the finding that participants’ self-efficacy 547 

and attitudes towards geography had a stronger correlation with geographic literacy than the 548 

educational variables – either geography education or general education. Non-cognitive 549 
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outcomes such as self-efficacy and attitudes towards geography could hinder or enhance 550 

people’s ability to interpret information on maps and apply geographic knowledge in 551 

response to day-to-day challenges. This finding echoes Heyd-Metzuyanim et al. (2021), who 552 

found that mathematical identity and attitudes towards mathematics were more strongly 553 

correlated – rather than mathematical education - with the ability to understand COVID-19 554 

related information on the media. 555 

Older participants in our study held more positive attitudes towards geography, and required 556 

less geographic knowledge and skills for understanding maps in relation to the pandemic. 557 

One explanation might be their richer life experiences and informal geographic education. 558 

Alternatively, this may stem from younger participants’ greater dependence on smartphones, 559 

which may have decreased their experience with relevant skills (Sunday et al., 2021). Finally, 560 

our study is part of a series of efforts to use the pandemic as an opportunity for studying the 561 

transfer of school content and skills into real world scenarios, from science education 562 

(Taragin-Zeller et al., 2020), and data literacy (Tabak & Dubovi, 2023), to math education 563 

(Bloom et al., 2020; Heyd-Metzuyanim et al., 2021) and geoscience (Lindell, 2020). This 564 

may more generally contribute to our understanding of the role of schooling in adult life. 565 

Limitations  566 

When interpreting the results of this study, several limitations should be addressed. First, 567 

relatively few studies have examined adult geographic literacy, making it harder to generalize 568 

the findings across national and educational contexts. Moreover, as different studies assess 569 

geographic literacy using different variables and measurements, comparisons between studies 570 

are rather complex.   571 

Furthermore, geography includes both physical and human subfields, that may have different 572 

perspectives on the most salient content and skills needed, and how to apply them. In this 573 
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sense the specific context of COVID-19 might have created a unique opportunity, but also 574 

unique circumstances, that called for certain knowledge and skills, while disregarding others.  575 

While we focus on geographic literacy in our analysis it is obvious to us that answering the 576 

questionnaire correctly calls for additional literacies that stem from disciplines other than 577 

geography. Therefore, it is difficult to isolate the sole contribution of geographic education to 578 

the participants’ geographic literacy. Another limitation is the wide range of age groups 579 

involved in the study, that might have studied different geographic curricula.  580 

From a technical point-of-view, as the survey was conducted online, some participants may 581 

have used smartphones and did not have optimal visualization conditions for answering the 582 

Likert-type items. Moreover, to avoid technical problems, only static maps were used, such 583 

that future studies might also examine geographic literacy in the authentic context of dynamic 584 

maps that represent spatio-temporal processes. Interactive maps could be embedded in 585 

questionnaires, documenting participant’s interactions with the map, thus achieving a more 586 

detailed understanding related to geographic literacy and geospatial thinking.  587 

 588 

Implications and Conclusions 589 

Geography education plays a key role in developing knowledge and skills that are needed 590 

for day-to-day challenges. These were intensified during the COVID-19 pandemic, when data 591 

was often conveyed via maps, and when phenomena and processes comprise geospatial 592 

expression and explanations. This study was based on the perspective whereby the pandemic   593 

provided an opportunity for examining knowledge that was acquired through geographic 594 

education prior to and regardless of the pandemic, but that needed to be applied specifically 595 

within the pandemic context. 596 

The findings of this study indicate low geographic literacy among adults in Israel, 597 

expressed as difficulties in understanding the geospatial context of COVID-19. This is 598 
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manifested by difficulty in interpreting, understanding, and applying information appearing 599 

on maps, showing little understanding of geospatial patterns and processes. We also learned 600 

that positive attitudes towards geography go hand in hand with the enhanced ability to 601 

interpret data on maps while dealing with geospatial questions. A conclusion that has 602 

implications for geographic education is that geographic literacy must be promoted in a range 603 

of formal and informal educational frameworks, while caring for improving people’s attitudes 604 

towards geography. 605 

Our findings highlight a number of pedagogical insights, which have practical 606 

implications for geographic educators: the need to broaden students' geographic knowledge 607 

and skills, through repetition and expansion over time; emphasizing a geographic perspective 608 

in the study of day-to-day challenges in geography classes; and offering learning that 609 

acknowledges the interdisciplinarity and multidisciplinarity, of knowledge in the context of 610 

practical experience. The importance of related literacies should also be acknowledged within 611 

geography, such as data, digital-technological, visual, quantitative, linguistic, environmental, 612 

and health literacy. 613 

Geographic data should be made accessible to the public, while considering users’ 614 

geographic literacy and geospatial thinking aptitudes. The call for geographic education 615 

relates to all stakeholders - including teachers, instructors, teacher mentors, curricula and 616 

learning material developers, policy makers, and educational researchers. The aim should be 617 

enhancing geographic literacy, geospatial thinking and critical thinking to meet the needs of 618 

citizens. Geography, geospatial thinking and geographic literacy should become an integral 619 

part of the vocabulary of educational discourse. 620 
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Gender Male 48.7 

Female 51.3 

Age group 18-22 15.1 

23-29 14.3 

30-39 14.0 

40-49 17.3 

50-70 39.3 

Field of occupation Administration, marketing, white collar 37.9 

Academic, hi-tech 18.6 

Education and training 14.0 

Nursing and medicine 6.1 

Physical or technical work 8.6 

Art, design 2.6 

(No answer)  )12.2( 

Income Below average 50.0 

About average 34.0 

Above average 16.0 

Education   

Level of education Elementary / junior high  1.5 

High school without matriculation exam 

certificate 

21.7 

High school with matriculation exam certificate  25.3 

Higher education without degree 20.0 

Academic degree 30.9 

Highest level of geography 

studies at school 

Did not study geography in high school 41.8 

Studied geography in high school but did not 

take elective geography  

38.0 

Took the 3-point geography high school 

matriculation exam (i.e., minor) 

13.6 

Took the 5-point geography high school 

matriculation exam (i.e., major) 

6.6 

Highest formal instruction 

in geography 

 

Elementary / junior high school 39.0 

High school 48.0 

Academic degree in geography or a related field 

(e.g., Israel studies, Middle East studies) 

7.7 

Professional course (e.g., tour guide) 5.3 

 898 

 899 

 900 

 901 

 902 
 903 
 904 
 905 
 906 

Table 2. Geographic literacy components and related items in descending order of 907 

percentage of correct answers.  908 

In parenthesis: type of question (true/false, yes/no, in multiple choice questions the number 909 
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indicates the number of options). For the geographic skills component, we added: basic or 910 

advanced map skills (marked: basic/advanced). The percentage of respondents that answered 911 

correctly is calculated out of all respondents (“no answer” was treated as a wrong answer).  912 

 913 

 Declarative Knowledge 65.7 (SD±34.4)* 

normalized relative to 

the maximum possible 

score 

 Component / Item % Correct Answers 

(n=435) 

1 Location of the United States on the world map 

(One of six options)  

81.1 

2 Location of Spain on the map 

(One of six options) 

75.9 

3 Location of Israel on the map 

(One of six options) 

72.6 

4 Location of China on the map 

(One of six options) 

70.4 

5 Location of India on the map 

(One of six options) 

65.4 

6 Location of Russia on the map 

(One of six options) 

65.1 

7 What is the correct definition of “geography”? 

(One of four options) 

28.5 

 Geographic Skills  57.6 (SD± 22.0)* 

normalized relative to 

the maximum possible 

score 

 Component / Item % Correct Answers 

(n=435) 

8 On the “Exposure to COVID-19” map of Israel, could 

there be more than one marking for the same patient? 

(yes/no, advanced skills) 

80.3 

9 On the global map, the entire area of Europe is marked 

in red because there are confirmed COVID-19 cases 

everywhere in Europe (true/false, advanced skills) 

78.7 

10 On the global map, in African countries the symbols are 

smaller than in European countries because there are 

fewer confirmed patients (true/false, basic skills) 

76.1 

11 On the “Exposure to COVID-19” map of Israel, if there 

are many blue circle symbols in a certain town, what 

does this mean? (One of four options, basic skills) 

75.9 

12 What can you learn from the “Exposure to COVID-19” 

map of Israel? (One of four options, basic skills) 

75.9 

13 On the global map, on Jan 13, 2020, there were 

confirmed cases of the virus in China (true/false, basic 

skills) 

75.7 

14 On the global map, in African countries, the circle 

symbols are smaller than in European countries because 

not many humans lives there (true/false, basic skills) 

75.0 

15 On the global map, the size of the circle symbols on the 74.8 
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map expresses the number of confirmed COVID-19 

cases in that country (true/false, basic skills) 

16 On the global map, the United States is located to the 

west of Europe (true/false, basic skills) 

72.1 

17 On the global map, over time the number of new 

confirmed patients decreased in China and increased in 

the United States (true/false, advanced skills) 

71.7 

 

18 On the global map, over time the number of confirmed 

patients decreased in China (true/false, advanced skills)   

69.3 

19   Which of the following is a possible explanation for 

your answer to the previous question ("What can you 

learn from the exposure to COVID-19 map?", item 13) 

(One of four options, basic skills) 

68.6 

20 On the global map, in the southern hemisphere, the 

number of confirmed COVID-19 cases is larger than in 

the northern hemisphere (true/false, basic skills) 

67.8 

21 On the global map, on April 22, 2022, in China there 

were cases of COVID-19 infected patients (true/false, 

basic skills) 

65.1 

22 According to the map and the walking instructions, 

which of the following buildings is nearest to you? (One 

of six options, advanced skills)  

57.9 

23 On the global map, the red color covers almost the entire 

area of Europe because there are many countries in 

Europe and the circles overlap with one another 

(true/false, advanced skills) 

56.4 

24 On the global map, some cases presented in a “yellow 

circle” could become a “light blue circle” over time (the 

colors symbolized the existence and number of new 

positive patience)(true/false, advanced skills) 

53.0 

25 On the global map, on April 22, 2022, in China there 

were new cases of COVID-19 infected patients 

(true/false, basic skills) 

51.1 

26 While calculating the distance between your home and a 

marked location, you checked the 

 map and saw that the scale of the map is 1:100,000.  

What does this mean? (Two of four options, advanced skills) 

39.8** 

27 On the global map, a circle symbol on the map indicates 

places where confirmed patients. 

 visited and may have spread the infection (true/false, basic 

skills) 

34.0  

28 You are watching a dynamic digital map on your 

smartphone. You zoom in and can now see more details 

on the map. Has the scale of the map changed, and if so, 

how? (One of four options, advanced skills) 

27.0 

 Geographic Knowledge Application 44.5 (SD± 27.0)* 

normalized relative to 

the maximum possible 

score 

 Component / Item % Correct Answers 

(n=435) 

29 On the global map, which information do you think is 

important to add so that people can know more about the 

severity of the pandemic in different countries? (One of 

74.6 
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* Declarative Knowledge, Geographic Skills, and Geographic Knowledge Application are 914 

normalized relative to the maximum possible score 915 

        in each component, since some items received more than one point each (these are not 916 

averages of the items). 917 

** The average values for items that had more than one answer were weighted to include 918 

partial answers. 919 
 920 

four options)  

30

  

An article published by The Guardian Newspaper on 

April 11, 2020, stated that “People in India say that they 

can see the Himalaya for the first time in decades.” What 

could be the reason for this? (One of four options) 

65.1 

 

 

31 “You have been asked to add information to the map that 

explains how the virus spread from place to place around 

the world. What information would you add to the 

map”? (One of four options) 

58.3 

 

32 “Your grandparents live in a town with a relatively large 

er of confirmed patients, so they have decided to numb

much smaller move to a different area… where there is a 

chance of their contracting the virus… Look at the 

19” map and choose at least two -“Exposure to COVID

move to during  areas that you would recommend they

five of seven options) the pandemic” ( 

42.2** 

33 What do you think is the reason for the low number of 

confirmed cases in Africa? (three of six options) 

40.1** 

 Geographic Literacy 56.1 (SD±22.9)* 

normalized relative to 

the maximum possible 

score 
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Table 3. Non-cognitive learning outcomes, relevant items, and mean results on a 1-5 Likert 921 

scale. 922 
 923 

     

SD M  

 Non-cognitive 

learning 

outcome 

0.9 3.7 Sense of self-efficacy in geography   

1.1 4.1 
I know how to plan a route using a 

navigation app 

1  

 

 

 

Sense of self-

efficacy in 

geography as 

expressed 

through self-

valuations  

 of geographic 

abilities 

1.1 4.0 I know how to use google maps 2 

1.1 3.9 

I know how to find a location using a 

dynamic 

 digital map (such as google maps)  

3 

1.1 3.7 

I know how to find using a dynamic digital 

map (such as google maps) the legend 

(explanation of colors and signs) 

4 

1.1 3.7 
I know how to find a location on a paper  

map )static map) 

5 

1.1 3.6 

I can understand and draw conclusions 

from graphs and maps presented in  

newspapers 

6 

1.2 3.5 
I can read graphs and maps displayed in 

newspapers 

7 

1.3 3.5 I know how to use GoogleEarth 8 

1.3 3.5 
I know how to plan a route using a paper  

map to get to a new place 

9 

0.8 3.6 Attitudes towards Geography*   

1.0 3.9 

Geography is essential for understanding  

the world 

 around us 

10  

 

 

Attitudes 

towards 

geography and 

oneself as a 

geography 

learner as 

expressed 

through 

motivational-

emotional 

aspects 

 

 

1.1 3.2 Geography interests me 11 

1.0 3.2 I'm good at geography 12 

1.1 3.1 I love geography 13 

1.0 3.1 I am familiar with geographical phenomena 14 

1.2 2.5 Geography is not my strong point 15 

1.2 2.3 Geography is a boring subject 16 

1.2 2.1 Geography  was my hated subject in school 17 

1.0 2.0 

There  are basic things about geography that  

I've never been able to learn (e.g., finding 

directions on a map, understanding the  

legend and signs on a map) 

18 

0.9 1.7 
Geography is a profession that has nothing 

to do with real life 

19 

0.9 2.1 

A need for additional geographic 

knowledge to understand 

representations during  COVID-19 
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pandemic 

  
Rate to what extent you feel you need more  

geographical knowledge: 

  

1.3 2.7 How to check if the data  is correct 20  

 

 

 

Self-assessment 

of the need for 

additional 

geographic 

knowledge and 

map-skills for 

understanding 

issues relating 

to the COVID-

19 pandemic 

(meta-

cognition) 

 

1.2 2.4 How to compare maps 21 

1.2 2.4 
How to check the source  and who created  

the map 

22 

1.2 2.3 
How to understand the  relationship between  

different data on a map 

23 

1.2 2.3 How to draw  conclusions from data on maps 24 

1.2 2.2 How to draw  conclusions from data on maps 
25 

1.1 2.2 
Knowledge of the meaning of symbols and 

colors on the map 

26 

1.2 2.1 Knowledge of scale in maps 27 

1.2 2.0 Location of countries 28 

1.2 1.9 Knowledge of directions  on the map 29 

1.0 1.7 Knowledge of  country names 30 

1.1 1.7 Location of continents 31 

1.0 1.6 Knowledge of names of the continents 32 

 924 

* The scales of the negative statement were reversed before calculating the average.   925 

 926 

 927 

 928 

 929 

 930 

 931 

 932 

 933 

 934 


