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Kranitz, Rebecca, M.S., December 2017 Geography

The Effect of the State Giant Traveling Map of Montana on the Geographic Literacy of Fourth
Graders in Western Montana

Dr. Sarah J. Halvorson, Committee Chair

A complex set of factors and processes operating within the United States public
education system contribute to high rates of geographic illiteracy in the majority of young
adults. These factors include, but are not limited to, a lack of structured federal controls
over state geography requirements, insufficient time to implement effective geography
curricula, and inadequate assessment techniques. To raise rates of geographic literacy, the
National Geographic Society (NGS) created the State Giant Traveling Maps (SGTM) to
actively engage students in a geography education experience that simultaneously
promotes positive attitudes towards geography while strengthening student map skills. The
SGTMs incorporate a kinesthetic component into instruction that transforms the map into
a multi-modality resource catering to all visual, auditory, and kinesthetic learners. This
research evaluates the extent to which the kinesthetic component of the SGTM of Montana
affects the attitudes and skills of a specific population of fourth graders in western
Montana. Montana is a state that does not require geography to graduate middle or high
school. Written surveys administered to 114 students before and after completing two
lessons using the giant map revealed both an increase in positive attitudes towards
geography and an increase in achievement levels on NAEP Standardized Geography
Assessments. Furthermore, public school teachers who participated in this study
enthusiastically endorsed use of the SGTM of Montana to engage students in geography.
Based on the findings, the SGTM of Montana is a valuable resource to contribute to the
geography education reform necessary to ensure a geographically literate population.

Key words: geographic literacy, geography education, fourth grade, Montana, active
learning, kinesthetic learning modality, State Giant Traveling Map
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Chapter 1: Introduction

“The study of geography is about more than just memorizing places on a map. It’s about
understanding the complexity of our world, appreciating the diversity of cultures that exists
across continents. And in the end, it’s about using all that knowledge to help bridge divides and
bring people together.” — Barak Obama, 44" President of the United States, May 24, 2012.

In 2006, the National Geographic Society (NGS) commissioned Roper Public Affairs to
conduct a geographic literacy survey to assess the geographic knowledge and skills of 510
Americans between the ages of 18 and 24. The survey revealed alarming results, indicating that
the majority of young Americans are in fact geographically illiterate (Roper Public Affairs 2006,
6). Specifically, 63% of respondents could not find Irag on a map, despite heightened news
coverage for multiple years prior to the survey; 74% thought English was the most common
language in the world, not Mandarin Chinese, and 50% could not find New York on a U.S. map
(Roper Public Affairs 2006). Furthermore, results from the National Assessment of Educational
Progress (NAEP) Geography Assessment for 1994, 2001, and 2010 exhibit that the percentage of
students obtaining basic, proficient, and advanced scores remains relatively stagnant (Bednarz,
Heffron, and Huynh 2013). These results indicated to NGS that while their efforts are
worthwhile, they have not adequately increased rates of geographic literacy in the United States
and further education reform is necessary.

There are a multitude of issues inhibiting consistent and effective geography education
practices in the United States. To elaborate, only nine states (ID, NM, OK, AR, AL, GA, IN,
OH, and MD) require a stand-alone geography course in middle school, 12 states do not require
any geography course, and the remaining states allow local school districts to oversee geography

course implementation (McClure and Zadrozny 2015). At the high school level, the number of



states requiring a stand-alone geography course drops from nine to four (UT, SD, MN, and MS),
while 13 states require no geography at all (McClure and Zadrozny 2015). Interestingly, there are
no states that require a standalone geography course in both middle and high schools (McClure
and Zadrozny 2015). On top of inadequate geography requirements across public schools,
geography education suffers from a lack of funding, insufficient pre-service teacher training,
heightened emphasis on STEM curricula, and a deficiency in geographic education research
(Brysch 2014). The combination of the aforementioned issues shed light on the weaknesses that
plague geography education in our country.

Further explanation of our nation’s sub-par performance in geography literacy lies within
the interdisciplinary nature of the subject of geography. The structure of our public school
education system supports curricula designed in a single discipline manner, maintaining
distinctions between subject areas like Math, Science, English, History, and Geography.
Geography, however, is fundamentally interdisciplinary and integrative, and attempting to teach
its content separate from other subjects proves to be difficult for educators who must adhere to
strict state and national content standards. Gershmel and Gershmel (2007b, 42) argue that, “there
is ample evidence that our fuzzy image has cost a place at many pedagogical and policy tables
where a geographic perspective would be a worthy addition.” As such, treating geography as a
single discipline limits its integration into public school curricula.

To help more students attain geographic proficiency, geography experts formed the
Geography Education Research Committee made up of members from the National Geographic
Society (NGS), the Association of American Geographers (AAG), the National Council for
Geographic Education (NCGE), and the American Geographical Society (AGS). The committee

developed a list of 13 recommendations for geographic education research and reform (Bednarz,



Heffron, and Huynh 2013). The recommendations called for an expansion of research in the
following areas: learning progressions, curriculum reviews, effective teaching methods, effect of
fieldwork, teacher preparation, interdisciplinary and multidisciplinary approaches, increase in
sample sizes for large scale research projects, effective assessments, partnerships between formal
and informal educators, and more frequent NAEP testing (Bednarz, Heffron, and Huynh 2013).

Since 1986, NGS has funded a Network of Geographic Alliances to help meet the
mission of, “build[ing] a geographically literate society by leading systemic reform and
supporting the continuous improvement of geographic education,” (National Geographic 2017).
The Network of Geographic Alliances are state-based partnerships between K-12 educators and
university faculty. Each state alliance receives annual funding from NGS to fund national
initiatives which function to provide geography education resources and professional
development opportunities to educators. Universities serve as the host for the geographic
alliances in each state, and the University of Montana in Missoula, Montana hosts the Montana
Geographic Alliance (MGA).

In 2016, NGS launched a nationwide initiative with the Network of Geographic Alliances
titled the State Giant Traveling Map (SGTM) program. This program draws on the success of the
Giant Traveling Map Program, developed entirely by NGS, in which teachers sign up to receive
gymnasium-sized floor maps of the continents, Pacific Ocean, and Solar System which promote
an interactive, hands-and-feet-on learning experience for third and fourth graders. Contrasting
slightly, the State Giant Traveling Maps are scaled down to classroom-sized floor maps, though
the purpose to engage students in geography while promoting geographic literacy remains.

Each state alliance developed individual plans to implement the State Giant Traveling

Maps within their respective states. In Montana, MGA sends the SGTM of Montana and



associated lessons and materials to teachers for one week at a time. Teachers can use the
National Geographic State Giant Map Lesson Handbook or create their own lessons. MGA
created one state-specific lesson to use with the giant map and is currently recruiting alliance
members to contribute more lessons to the handbook. Last school year, MGA received extremely
positive feedback from classroom teachers who participated in the SGTM program. It is now
useful to evaluate the impact the SGTM of Montana had on Montana students.

Geographic literacy in our country will increase when students not only master
geographical skills, but also learn to appreciate and value the need for a solid understanding of
geographical concepts. Therefore, the purpose of the SGTM program is to not only increase
students’ map skills, but to also promote positive attitudes towards geography while providing
teachers with an adaptive curriculum and new resource to be used in their classroom. NGS pilot
tested the SGTM program in Colorado during the 2015/2016 school year, though results are not
yet accessible to the public. This research will expand on their results while relating them to a
specific population of fourth grade students in western Montana. Specifically, this research aims
to address the following research question: How does the State Giant Traveling Map of Montana
affect students’ attitudes and map skills? This research question is broken down into three
components: (1) Can the SGTM of Montana positively change students’ attitudes regarding
geography; (2) Can the SGTM of Montana help develop students’ map skills; and (3) What are
teacher perceptions regarding the effectiveness and feasibility of implementing the SGTM of
Montana as a resource to teach geography? The results of this research question support the
Geography Education Research Committee’s call for research on exemplary programs and

curricula (recommendation eight, ... researchers develop and study exemplary programs,



curricula, tasks, measures, and assessments to build the body of knowledge about effective

geography teaching and learning,” (Bednarz, Heffron, and Huynh 2013, 8).

Summary: The following sections present the previous research that influenced the development
of the research question, the methodology used to answer the research question, the results of

data collection, interpretations on the results, and suggestions for future research.



Chapter 2: Theoretical Framework

“What | hear, | forget.
What | see, | remember.
What I do, I understand.”” — Confucius, Chinese Philosopher, 551 BC — 479 BC.

This chapter outlines a few prominent theories shared between the fields of geography
and education. These theories, specifically Piaget’s Theory of Cognitive Development, Kolb’s
Experiential Learning Theory, and various learning modality theories, are essential to support
research on the ability of the SGTM of Montana to promote positive attitudes towards
geography, enhanced achievement on geography assessments, and ultimately geographic
literacy. Additional explanations of frameworks used to develop NAEP assessments and

National Geographic education resources are also provided.

Piaget’s Theory on Cognitive Development

The work of psychologist Jean Piaget in the mid-1900s strongly influences eduactional
resource and curricula design in the field of geography and is often used as the theoretical
framework shaping geography education in the United States. Piaget’s research aimed to answer
the question of how the human brain acquired and retained knowledge (Smith 2000). His
research interests developed from his simple observation that the minds of children and adults
are inherently different. Before Piaget, the consensus on the relation between child and adult
minds was that children’s minds were the same as adults, simply less competent and capable.
During his studies, Piaget recorded children’s responses to simple questions as they attempted to
logically explain their answers, regardless if they were right or wrong, noting that many complex

thinking abilities were evident in the children’s rationalizations (McLeod 2015). Through years



of research and analysis, Piaget drafted the Theory on Cognitive Development, which quickly
integrated into geography education.

Piaget’s research revealed significant insight into how the mind develops cognitively, and
he published his theory in his seminal book entitled The Child’s Conception of Space (Piaget and
Inhelder 1967). In this publication, Piaget describes his studies on how children use spatial
thinking skills to make sense of the world around them. The conclusion of his research indicated
that children pass through four stages of cognitive development. Stage One lasts from birth to
four years, Stage Two lasts from four to seven years, Stage Three lasts from seven to 11 years,
and Stage Four lasts for 11+ years (Piaget and Inhelder 1967). Each stage is further broken down
into periods.

Previous research conducted by Roger M. Downs and Lynn S. Liben provide evidence
that supports Piagetian Theory as a framework to shape geography education. Numerous studies
using Piaget’s transferrable methodologies are cited with results that exhibit the credibility in
Piagetian Theory (Downs, Daggs, and Liben 1988; Downs and Liben 1990; 1991; 1994; Liben
and Downs 1992; 1997; Liben, Kastens, and Stevenson 2002). In conjunction with Piaget and
Inhelder (1967), Downs and Liben (1994) argue that children are not capable of understanding
spatial relations until they reach the concrete operational stage, or when they master the concept
of projective space. To support this claim, Downs and Liben replicated experiments conducted
by Piaget in the early 1900s. Children were evaluated based on their ability to interpret symbols
and aerial photos, and to interpret and draw maps from an overhead perspective.

Students ranging in age from 5-12 received instruction to draw an overhead map of their
classroom, and analysis revealed that students ages 5-8 (grades K-3) struggled significantly with

this task. In this age group, maps typically had an oblique perspective rather than an aerial one,
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while some maps referenced both perspectives (Downs and Liben 1994). Contrarily, most
students aged 10-12 (grades 4-7) successfully drew an aerial map of their classroom (Downs and
Liben 1994). This discrepancy indicates that students in fifth and sixth grade have a good grasp
on projective concepts and that they are in the concrete operational stage of cognitive
development. Piaget, Downs, and Liben believe that children can employ spatial thinking skills
when they reach the concrete operational stage of development.

Downs and Liben willingly support Piagetian theory based on the premise that children
are not adults; there is a significant difference in the cognitive abilities of children and adults
(Liben and Downs 1997). They argue that geographic education suffers when teachers do not
acknowledge which stage of cognitive development a student is in (Downs, Daggs, and Liben
1988; Downs and Liben 1991). To increase geographic literacy, educators must focus less on the
presentation of their materials, and more on matching their instruction with the cognitive abilities
of their students (Downs and Liben 1991). Downs and Liben argue that this is accomplished
when Piagetian theory aligns with curriculum design and implementation.

Since the mid-1970s, developments in the field of psychology and geography led some
researchers to believe that children possess spatial thinking skills at earlier ages than outlined
initially by Piaget. Specifically, some preschool children display spatial thinking abilities years
before Piaget predicted (Blaut 1997). In this regard, Piagetian theory frames children’s ability to
think spatially in a pessimistic light by suggesting they are not cognitively ready to develop
spatial thinking skills at a young age (Blaut 1997). Blaut questioned if children necessarily had to
be spatial thinking experts before they should start learning about maps (Blaut and Stea 1971).

Attempts to replicate research conducted by Piaget, Downs and Liben produced results

11



indicating that mapping is an integral part of cognitive development because children as young
as five possess the capability to develop geographic skills (Blaut and Stea 1971).

Though the arguments — pro-Piaget and anti-Piaget — utilized similar methodologies, their
analysis leads to contrasting conclusions. Drawing on these interpretations, it seems fitting to
suggest that while students may not be able to master spatial thinking concepts until older ages,
waiting to introduce these concepts will not increase rates of geographic literacy, and the notion
to start cultivating spatial thinking skills should begin at younger ages is reasonable. However,
all players in this debate agree that geographic illiteracy is a problem that needs to be addressed

through geography education reform.

Recent Advances in Spatial Thinking Research

The work of Gershmel and Gershmel (2007b; 2011) expands on spatial thinking research
and provides new insight into the minds and abilities of children. Since the mid-1990s,
significant advances in neuroscience technology fueled new research on brain function which
revealed the complexities of spatial thinking. Specifically, it is now accepted that the brain
contains specialized regions for thinking, and that spatial thinking occurs across multiple regions
(Gershmel and Gershmel 2006; 2007a; 2007b). This discovery indicates that the ability to think
spatially is much more complicated than originally thought by Piaget, and involves not only
cognitive ability, but the ability to link different regions of the brain (Gershmel and Gershmel
2007a; 2007b; 2011).

Gershmel and Gershmel reviewed over 3,000 studies within the field of neuro- and
cognitive science to generate a list of the eight different modes of spatial thinking. This list
draws from existing lists on spatial thinking skills but expands to highlight the claim that spatial

thinking is more complex than previously believed by academics and researchers. The existing
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lists referenced include the “Five Themes” from the Guidelines for Geographic Education-
Elementary and Secondary Schools, National Geography Standards, and a variety of lists within
peer-reviewed literature (Gershmel and Gershmel 2006). The new list, “Eight Modes of Spatial
Thinking,” identifies eight distinct modes of spatial thinking skills and provides neuro-scientific
evidence to support their claim that spatial thinking is complex and occurs across multiple
regions of the brain (Gershmel and Gershmel 2006). The eight modes are: (1) Comparison; (2)
Aura; (3) Region; (4) Hierarchy; (5) Transition; (6) Analogy; (7) Pattern; and (8) Association
(Gershmel and Gershmel 2006; 2007b; 2011). In this list, Gershmel and Gershmel proceed to
suggest the age at which students begin to understand these complex spatial thinking topics
(Appendix A).

Research conducted by Gershmel and Gershmel helps identify the complex components
involved in spatial thinking which in turn should encourage geography education reform.
Gershmel and Gershmel (2007b) suggest that while Piaget’s research on cognitive development
has an important place within the field of geography education, it does not effectively capture the
realistic spatial thinking abilities of young children. Essentially, Gershmel and Gershmel believe
that the human brain can think spatially at a very early age, that spatial thinking activities should
be introduced during early education, and that teachers must learn how to incorporate spatial
thinking into lessons (2007b). However, children cannot master spatial thinking skills until they
can link different modes of spatial thinking across different regions of their brains, and this
linkage is fundamentally tied to cognition (Gershmel and Gershmel 2007a). Likewise, spatial
thinking abilities respond to outside stimuli such as age, gender, socioeconomic status, language,

and mobility (Gershmel and Gershmel 2007b).
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Working with the notion that young children can think spatially, Gershmel and Gershmel
partnered with five kindergarten and four first-grade classes at a school in Harlem, New York to
develop geography lessons that promote spatial thinking at a young age. These lessons involved
hands-on activities coupled with real-world experiences like going on field trips and interpreting
local maps, atypical from conventional teaching methods but still within the realm of geography
education (Gershmel and Gershmel 2007a; 2011). Their findings indicate the great potential for
new curricula to focus more on spatial thinking abilities. Specifically, while reading and math
scores of students did not go up after spatial thinking instruction, they also did not go down,
indicating that no harm was done when schedules were reworked to include more geography
education. Furthermore, most students began to rank geography within their top two favorite
school subjects. Interestingly, when school administrators suggested appointing a geography
specialist within their district, classroom teachers objected because the lessons drafted by
Gershmel and Gershmel emphasized to teachers the importance of connecting different modes of
spatial thinking. Ultimately, while Piaget’s Theory on Cognitive Development can help develop
geography education curricula that ensures students are cognitively ready to meet state and
national standards, geography education can and should begin at earlier ages in the United States

(Gershmel and Gershmel 2011).

Learning Style Theory

In addition to Piaget’s theory, theories of learning style also play a pivotal role in creating
and implementing experiential education curricula that engage students and promote positive
attitudes towards education. Dunn (1984, p 11-12) acknowledged that cognitive style and
learning style are similar concepts and provide clear definitions to distinguish the two; Cognitive

style refers to, “how the mind actually process[es] information...”, while learning style refers to,
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“the way in which each person absorbs and retains information and/or skills.” Since research on
learning style theory began in the 1970s, multiple articles document increased student success
when instruction accommodates multiple learning styles (Dunn 1984; Ballinger & Ballinger
1982; Cavanaugh 1981; K. Dunn 1981; Fiske 1981; Hodges 1982, 1983; Jenkins, 1982;
Lemmon, 1982). These findings support the idea that learning style varies between students, and
that under the same instruction, some students may succeed while others may struggle (Dunn and
Dunn 1979). There are numerous theories on learning style, though this research focuses only on
Kolb’s Experiential Learning Theory and Modality Preference Theory because they are most
relevant to the SGTM of Montana.

Kolb’s (1984) Experiential Learning Theory draws on the work of Dewey, Lewin, and
Piaget, stating that real-world experience is essential to the learning process (Kolb and Kolb
2011; Kolb and Kolb 2013; Kolb 1984). Lewin proposed that learning is a four-stage cycle with
personal experience driving the cycle back and forth between observation and reflection.
Dewey’s Model of Learning parallels Lewin’s theory by stating that observation and reflection
are critical components of learning, but expands by adding a third component — action. Lastly,
Piaget suggested that as students mature from children to adults, they pass through four distinct
stages of cognitive development, and these stages are based on the child’s ability to
accommodate (process real world experiences) and to assimilate (relate new experiences to old
experiences; Kolb 1984). Through his analysis, Kolb generated a foundation for this Experiential
Learning Theory that includes six propositions for experiential learning (Appendix B).

In Kolb’s (1984, p. 38) Experiential Learning Theory, he defines learning as, “the process
whereby knowledge is created through the transformation of experience.” This process, known

as the Experiential Learning Cycle, is a four-step cycle that outlines the interplay between four
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distinct learning styles: diverging, assimilating, converging, and accommodating (Kolb and Kolb
2013). Kolb’s definition of learning style varies slightly from that of Dunn (1984) and states that
learning style “describes individual differences in learning based on the learner’s preference for
employing different phases of the learning cycle” (Kolb and Kolb 2011, p 46). In other words,
the learning cycle describes the different ways in which individuals construct knowledge through
experience.

In this model, an individual’s learning style — diverging, assimilating, converging, and
accommodating — is dependent on how he/she grasps and transforms experiences (Kolb and Kolb
2011). The model contains two dimensions of learning, perceiving (y-axis) and processing
(x-axis), and these dimensions intersect to form four quadrants. Each of the four learning styles
sits within one of the four quadrants (Appendix C). Each dimension forms a continuum between
two dialectically opposed modes of learning, with the perceiving continuum spanning between
Concrete Experience (CE) and Abstract Conceptualization (AC), and the processing continuum
spanning between Active Experimentation (AE) and Reflective Observation (RO) (Rayner and
Riding 1997). Individuals can determine their experiential learning style by using Kolb’s
Learning Style Inventory, a self-reporting questionnaire in which individuals are ranked along
the two continuums to reveal which learning style quadrant they fall under (Kolb and Kolb 2013;
Rayner and Riding 1997).

Kolb’s (1984) Experiential Learning Theory effectively outlines how students construct
knowledge through real-world experiences, however, it does not effectively identify individual
differences in learning modality preferences. Powell (2005, p. 62) defines learning modalities as,
“how students use their senses in the learning process.” In other words, learning modalities

determine the modes in which students prefer to obtain new information. Learning modalities
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include visual, auditory, tactile, and kinesthetic. Learning modalities are not specific to Kolb’s
four learning styles, and most students can learn using all learning modalities, though it is typical
for students to prefer one modality over the rest (Powell 2005).

Learning modality preferences are identified in The Dunn and Dunn Learning-Style
Model (1993). This model outlines at least 20 elements of learning style that are affected by
various stimuli including environmental, emotional, sociological, physiological, and
psychological, with learning modality preference falling under physiological stimuli (Dunn and
Dunn 1979; Dunn 1984; Dunn 1990; Dunn et al. 2009). While developing this model, research
conducted by Dunn and Dunn (1979) indicated that when teaching-style matched with
learning-style, student motivation and academic achievement excelled. Additionally, their studies
proved that students perform better when they are actively engaged in learning rather than
passively absorbing lectures (Dunn et al. 2009). For clarification, active learning is, “any
instructional method that engages students in the learning process,” (Prince 2004, p 223) and is
synonymous with experiential, non-traditional, and unconventional teaching, whereas passive
learning involves traditional or conventional teaching methods like lectures and fact
regurgitation.

The concept of modality preference is further explained through research conducted by
Barbe, Milone, and Swassing. In their (1979) study, 1,000 students from California completed a
modality preference assessment which involved recreating patterns that were communicated
visually, auditorily, and kinesthetically. Results revealed that: 30% of learners prefer the visual
modality, 25% of learners prefer the auditory modality, and 15% of learners prefer the
kinesthetic modality (Barbe, Swassing, and Milone 1979). Additionally, modality preference

changes with time, though for children between kindergarten and 6" grade, the visual and
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kinesthetic modality dominate (Barbe, Swassing, and Milone 1979). For further clarification,
visual learners learn best by reading and analyzing figures, auditory learners learn best through
listening and speaking, and kinesthetic learners learn best when physical movement is
incorporated into lessons (Gage 1995). An additional learning modality exists, known as tactile,
in which students learn best when touching and manipulating three dimensional resources (Gadt-
Johnson and Price 2000; Price and Dunn 1997; Semple and Pascale 1984).

The following quotation by Dunn and Dunn (1993, p 30) reveals their standpoint on
instructional design with regards to learning styles: “If individuals have significantly different
learning styles — as they appear to have — is it not unprofessional, irresponsible and immoral to
teach all students the same lesson in the same way without identifying their unique strengths and
then providing responsive instruction?”” Further studies provide statistically significant results to
confirm Dunn and Dunn’s standpoint that student academic performance excels when instruction
incorporates multiple learning modalities (Cruse 1993).

During the 1970s, teachers and researchers began acknowledging a disparity between the
performance of students in the same class under the same instruction. Up until this point,
conventional teaching methods promoted the use of lectures to convey information to students
who listened and took notes (Gage 1995). Auditory learners benefit most from lecturing. Visual
learners can benefit from lectures if notes and images are projected during instruction. However,
conventional teaching methods typically overlook kinesthetic learners who make up 15% of the
student population (Gage 1995; Barbe Swassing and Milone 1979). This statement refers to
conventional classrooms which favor auditory and visual modalities, therefore auditory and

visual learners excel over kinesthetic learners in these settings. As a result, visual and auditory
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learners are often considered to be gifted as they excel under conventional teaching methods
(Dunn and Dunn 2005).

The determination that many gifted students learn best through visual and auditory
modalities leads into a discussion on students who are overachievers and those who are
underachievers. Research proves that students excel when instruction matches their dominant
learning modality. Interestingly, gifted students tend to prefer the auditory and visual modalities,
while many special education students prefer the kinesthetic and tactile modality (Dunn and
Dunn 2005). Therefore, it can be assumed that the learning modalities of underachieving
students do not align with conventional teaching methods which cater to visual and auditory
learners.

It is necessary to define the specific characteristics of kinesthetic and tactile learners in
order to effectively design resources that promote learning for all students. These learners require
hands-on activities that incorporate frequent movement, and therefore, the most effective
educational resources get students out of their seats and onto their feet (Honigsfeld and Dunn
2009). When movement is not incorporated into instruction and visual/auditory tactics dominate,
kinesthetic/tactile learners are likely to forget 70% of information that they read or hear
(Honigsfeld and Dunn 2009; Restak 1979).

Resources that cater to auditory and visual learners should be three-dimensional so that
students can feel and manipulate them during instruction (Gadt-Johnson and Price 2000; Price
and Dunn 1997; Gage 1995; Semple and Pascale 1984). Examples of effective resource design
also incorporate nontraditional measures of assessment. Multiple-choice exams and essays
reflect visual and auditory modalities, and therefore are not accurate assessments of kinesthetic

and tactile learners. For example, when testing a class on aspects of literature, Gage (1995)
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provides many examples of how to engage kinesthetic and tactile learners in the assessment
process. Specifically, he suggests that the use of dioramas, mobiles, role playing, and
videotaping cater to kinesthetic learners because they involved more than simply memorizing
facts (Gage 1995). Honigsfeld and Dunn (2009) expand on Gage’s (1995) list and also suggest
using task cards and floor or tabletop games.

Hundreds of existing studies highlight the strengths of teaching to multiple learning
modalities. Lister (2004, 2005) taught social studies lessons with the same content using
traditional and kinesthetic approaches, and found that her special education student scores
improved significantly using the kinesthetic approach (Honigsfeld and Dunn 2009). In a study
conducted by Cruse (1993), results indicate that of the three learning modalities that dominated
his sample — visual, kinesthetic, and auditory — all students achieved cognitive and academic
gains after completing lessons that promoted cooperative learning, movement, and interaction.

There is a void in research conducted in the United States on the application of
kinesthetic teaching styles in geography education. However, within the broader field of Social
Studies, Caligkan and Kiling (2012) conducted research on the relationship between the learning
styles of students and their attitudes towards social studies courses. The researchers conducted
surveys in a sample of 320 students spanning between fourth and seventh grade. Their results
indicate that students with an auditory modality preference have the most positive attitudes
towards social studies, followed by tactile-kinesthetic and then visual modalities.

Research proves that there are many benefits to active, or kinesthetic learning. In the real
world, it is rare to be affected by only one stimulus at a time, and instead daily activities
stimulate multiple senses at the same time (Shams and Seitz 2008). Multitasking occurs regularly

and the human brain must already be adapted to dealing with multisensory stimuli (Shams and
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Seitz 2008). If the human brain is accustomed to processing stimuli from multiple sources, then
the structure of our education system should reflect that. Other researchers support this statement
claiming that, “students should also be encouraged to strengthen their weaker learning styles
because they become more versatile learners (Gadt-Johnson and Price 2000; Graham and
Kershner 1996). Likewise, Guild and Garger (1985, p 64) argue that, “in terms of achievement,
students with mixed modality strengths often have a better chance at success than do those with a

single modality strength, because they can process information in whatever way it is presented.

History of NAEP

Many of the issues facing public school curricula became evident after 1964 once the
National Assessment of Educational Progress (NAEP) began conducting systemic evaluations of
student achievement levels. NAEP, also known as “The Nation’s Report Card,” developed
assessments for 12 subject areas including geography, economics, civics, the arts, foreign
language, mathematics, reading, science, technology and engineering literacy, U.S. history,
world history, and writing (NCES 2017). To better comprehend the need for and value of the
NAEP assessments, a detailed explanation of the history of public school education in the United
States is necessary.

Following the development of the first Department of Education in 1867, public
education began to gain funding in the United States. These funds helped develop and implement
curriculum across the 50 states, however, no tools existed to measure if curricula met specified
goals and objectives. In the 1960s, after skepticism of the federal government’s involvement in
public education became widespread, a new conversation on how to maximize public school

education potential began (Vinovskis 1998).
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Establishment of the first assessment committee, the Exploratory Committee on
Assessing the Progress of Education (ECAPE), occurred in 1964. This organization intended to
assess a small sample of students to determine their proficiency in a variety of subject areas. This
plan did not gain full support by the public, as concerns arose that this was an attempt by the
federal government to control the curriculum. Rather, the government simply aimed to gather
data on what students learned during their public education. Public resentment towards the
national assessment proposed by ECAPE subsided in 1969 when the Education Commission of
the States (ECS) assumed control over assessment development. Under supervision of ECS, the
NAEP project came to life and assessment results that highlighted national achievement became
available. However, many educators expressed concern that results should be communicated at
the state level because national achievement results did not provide details at a resolution high
enough to enact significant policy change. Thus, ECS dissolved into the Educational Assessment
Council (EAC) to oversee the NAEP assessments and report results at the state level for almost
twenty years (Vinovskis 1998).

In 1988, a Senate bill prompted a transition of responsibilities from the EAC to the new
National Assessment Governing Board (NAGB). NAGB began to design, supervise, and conduct
NAEP assessments. In addition, the Senate mandated that the following subjects be included in
the national assessments: reading, writing, mathematics, science, history, geography, and civics.
NAGB established student performance standards for each subject to measure if curriculum met
the intended goals. These performance standards, which first appeared on the 1990 NAEP
assessments, ranked students as either proficient, advanced, or basic (Vinovskis 1998).

Currently, NAEP is still under the supervision of NAGB. Assessments take place in

fourth grade, eighth grade, and twelfth grade classes. Of the 12 subject areas covered by NAEP
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assessments, only about three or four subjects are assessed annually. This study utilized NAEP
geography assessments which occurred in 1994, 2001, and 2010. NAEP issued a geography
assessment again in 2014 though the results are not yet available to the public. NAEP does not

provide a state-by-state breakdown of geography assessments results.

Framework for the 2010 National Assessment of Educational Progress
(NAEP)

In 2010, NAGB published a framework to help design NAEP geography assessment
questions and to evaluate results of the assessments for grades 4, 8, and 12. NAGB created the
NAEP geography framework with the following mission statement in mind:

“The purpose of geography education is to foster the development of citizens who will

actively seek and systematically apply the knowledge and skills of geography in life

situations. Geography education must be responsive to the abilities and needs of students
and to the societal and workplace requirements of the community, the nation, and the
world. Through rigorous instruction and an adaptable K-12 curriculum, geography
education helps prepare students to cope with the complexities of contemporary life,”

(NAGB 2010, p vii).

A well-rounded geography curriculum provides students with a solid foundation of spatial
thinking skills that they can utilize to think critically and function within our complex society.

While NAEP was in its early stages, a separate committee, the Joint Committee on
Geographic Education, published the first set of national standards for geography in 1994. These
standards, titled Guidelines for Geographic Education-Elementary and Secondary Schools,
broke the subject of geography down into five main themes: (1) Location; (2) Place; (3)
Human/Environment Interaction; (4) Movement; and (5) Regions. The NAEP Geography
Assessment Framework functions in a similar way, but simplified the five instructional themes

into three content areas: (1) Space and Place; (2) Environment and Society; and (3) Spatial

Dynamics and Connections.

23



Content area one, Space and Place, outlines that students should be able to identify
specific locations and recognize patterns that vary spatially. According to the framework, fourth
grade students should be able to use basic geographic tools to examine the world through a
spatial lens. Specifically, they should be able to use grids and scales and to measure topographic
relief. In addition, they should have a basic understanding of map projections.

Content area two, Environment and Society, states that students should have a clear
understanding of how humans rely on the environment, and how human action modifies the
environment. Fourth grade students should be presented with basic, fundamental principles
regarding weather and climate and other natural processes. They should also be able to identify
major environmental issues and begin to understand that their actions could affect the
environment on a global scale.

Content area three, Spatial Dynamics and Connections, is centered on the idea that there
are complicated networks that connect people across a global scale such as transportation,
economics, cultural diversity, politics, migration, disease, and tourism. Fourth-grade students
should have a basic understanding of the effects of globalization. They should be able to identify
and compare cultures and varying perspectives, and realize that environmental issues vary with
space.

Each content area is broken down into three cognitive dimensions: (1) knowing; (2)
understanding; (3) applying. In cognitive dimension one, knowing, students should be able to
make observations and recall information. In cognitive dimension two, understanding, students
should be able to attach meaning and context to their observations. In cognitive dimension three,
applying, students should be able to synthesize their observations and understandings to classify,

hypothesize, and use reasoning to solve geographic problems. These cognitive dimensions
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follow a progression through the grade 4, 8, and 12 assessments. Grade 4 assessments heavily
emphasizes knowing, and little attention is on understanding and applying. Comparatively, grade
12 assessments transition to focus mainly on applying. Conversely, there is no difference in the
amount of questions per content area on the grade 4, 8, and 12 assessments.

In addition to content areas and cognitive dimensions, the NAEP geography framework
also outlines three achievement levels: (1) basic; (2) proficient; (3) advanced. These
achievement levels set a standard for what students should know about geography in grades 4, 8,
and 12. Students at the basic achievement level exhibit rudimentary knowledge and thinking
skills, but are capable of answering geographic questions adequately. Students at the proficient
level are able to deal with complicated geographical concepts and exhibit a solid understanding
of geography. Students at the advanced level exhibit critical thinking skills that allow them to
analyze geographical data and apply that to solve real-world issues. According to NAGB,
students at the proficient level have mastered the knowledge and skills they need to function in

our globalizing society.

National Geographic Learning Framework

Similar to the guidelines produced by NAGB, NGS researchers developed a learning
framework to guide the development of their resources. The purpose of the National Geographic
Learning Framework is to, “... teach kids about the world and how it works, empowering them
to succeed and to make it a better place,” (National Geographic 2016b). Through this framework,
National Geographic outlines the Attitudes, Skills, and Knowledge — aptly forming the acronym
“ASK” — that students must master in order to, “respond to rapid change, understand
connections, and make informed decisions,” or in other words, to become an explorer (National

Geographic 2016b).
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Each category of the National Geographic Learning Framework — Attitudes, Skills, and
Knowledge — breaks down into multiple components (Appendix D). In the Attitudes category,
explorers exhibit curiosity about how the world works, responsibility for their actions that affect
the living and non-living components of our planet and society, and empowerment to act on their
feelings of curiosity and responsibility. In the Skills category, explorers make and document real
world observations, communicate experiences and ideas through a wide variety of media outlets,
collaborate with other students and explorers, and solve problems through careful decision
making. In the Knowledge category, explorers display proficiency in our human story, our
changing planet, and wildlife and wild places (National Geographic 2016). This framework

supported the development of the SGTM of Montana.

The Giant Traveling Map Program: A Brief Overview

Researchers Audrey and Lindsey Mohan worked collaboratively with NGS to develop a
document that outlines the spatial thinking abilities of children at the K-8 grade levels. This
report, Spatial Thinking About Maps (2013), identifies the spatial thinking concepts that students
are capable of understanding and those that still cause confusion across different grade levels.
This report provides the necessary data to help develop appropriate geography curricula to
increase the geographic literacy of American students.

In the report, Spatial Thinking About Maps (2013), Audrey and Lindsey Mohan analyzed
over 80 books, journal articles, and reports that focused on the progression of spatial thinking
skills that develop in children. They first frame their research by defining the concept of spatial
thinking, “Spatial thinking involves knowing and understanding spatial concepts and relations,
how we represent those concepts and relations in different ways, and also how we can reason

with spatial information,” (Mohan and Mohan 2013, p 4). They base their theoretical framework
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on Piaget’s work on cognitive development and his suggestion that spatial thinking concepts be
taught through a constructivist lens.

Mohan and Mohan (2013) briefly summarized both sides of the debate regarding
designing geographic curricula between Downs and Liben, and Blaut. Blaut and his colleagues
believe that young children possess relatively sophisticated spatial thinking abilities without
prior instruction. In contrast, Downs and Liben believe that spatial thinking skills in children
younger than seven are severely limited and instruction is required to deal with complex topics.
Mohan
and Mohan (2013) side with Downs and Liben.

Mohan and Mohan (2013) created a series of tables that outline the spatial thinking
progression of children from pre-K through sixth grade. The tables describe the common
understandings of children in age groups from 3-6, 7-9, and 10+, as well as common
misconceptions about spatial thinking abilities and suggested lessons. These tables highlight the
high variation observed in the spatial thinking abilities of children. National Geographic
references these tables during State Giant Traveling Map lesson design and they are referenced
in the State Giant Traveling Map Lesson Handbook (Appendix E).

The State Giant Traveling Maps and Lesson Handbook are unique in that NGS
incorporated a kinesthetic component into resources and curriculum design. Students are
physically standing and moving on the map while learning local geography and basic map skills.
By doing this, NGS essentially created a multisensory resource which accommodates all learning
styles. Honigsfeld and Dunn (2009) suggest the use of large materials like table-top maps, or
even better, large floor maps, as a means to include kinesthetics in classroom resources. The

classroom-sized State Giant Traveling Maps fit this specification. Additionally, the State Giant
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Traveling Maps support Kolb’s Experiential Learning Theory because the resource promotes a
“real-world” experience that stands out from conventional education methods. Fundamentally,
the State Giant Traveling Map of Montana is expected to help promote geographic literacy

because it teaches to all learning styles through active and engaging experiences.

Summary: This chapter presented the main theories to support the SGTM of Montana as a
resource to increase geographic literacy. Piaget’s Theory of Cognitive Development identifies
the age at which to begin formal geographic education. Kolb’s Experiential Learning Theory
explains how educational strategies that utilize real-world experiences promote deeper
understanding of content. Learning modality theories describe the observed differences in an
individual’s preferred mode of perceiving and processing new knowledge. Further explanation
the NAEP Framework and the National Geographic Learning Framework provide necessary
context understand how the unique design of the SGTM of Montana is capable of promoting

geographic literacy.

of
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Chapter 3: Methodology

“Tell me and I forget. Teach me and I remember. Involve me and I learn.” — Xun Kuang,

Chinese Confucian Philosopher, 312-230 BC.

This chapter presents the methodology utilized to gather data on the geographic literacy
of fourth graders in the State of Montana using the SGTM of Montana. In this case, the SGTM of
Montana acted as an educational treatment for students. Data collection occurred through the use
of a quantitative student pre- and post-treatment assessment and a qualitative teacher survey.
Results from pre- and post-treatment assessments and teacher surveys were tabulated in

Microsoft Excel spreadsheets, and SPSS software was used to test for statistical significance.

Sample Population

The sample population consisted of a total of 114 fourth graders and four teachers from
four public elementary schools in western Montana (Table 1). The study focused on fourth grade
students for two reasons. First, the National Geographic curriculum associated with the SGTM of
Montana aligns with the cognitive abilities of fourth graders. Second, the National Assessment of
Education Progress (NAEP) administers a geography assessment to fourth, eighth, and twelfth
graders, and the national results are accessible to the public. Phone calls acted as the main
recruitment method for this study, and after speaking with school principals on the phone, they
chose whether or not to grant permission for their teachers and classrooms to participate in this
study. Schools were selected for initial contact based on proximity to Missoula, Montana, where
the research took place. Of the 15 schools that were recruited, four school principals granted
permission for their fourth grade classes to participate. Of the four schools that participated, three

were in rural settings and one was in an urban setting, the majority of students were white in all
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settings, and poverty rates ranged between 10.8-13.8 % (Table 2). School D falls within an urban

setting but is the only school within the district, which is why the population within that school

district seems as if it should be rural setting.

Table 1: Participating schools and number of students from each school (n = 114).

School Total Number of Students from Each
School that Took Both Pre- and Post-
Treatment Assessments
School A 16
School B 48
School C 29
School D 21
n=1114

Rural Population Median
School or within % % % % Household %
School White Native Black Other Income Poverty
Urban S
District $
A Rural 3,364 93.88 0.41 0 5.71 42,985 10.8
B Rural 1,052 96.76 0 0 3.24 40,000 13.8
C Rural 775 96.05 0.62 0.26 3.07 42,471 12.6
D Urban 3,277 97.07 0.58 0 2.35 56,125 12.9

Table 2: Demographic data of the four participating schools. Source: ProximityOne 2018 (census
data from 2010).

Student Assessment Design

Students completed a pre-treatment assessment and an identical post-treatment

assessment to evaluate how the SGTM of Montana affected their attitudes and skills (Appendix

F). In this case, the treatment refers to the completion of two lessons using the SGTM of

Montana. Students completed the post-treatment assessment three-weeks after completing the

treatment. The pre- and post-treatment assessment contained eight questions: questions 1-4

measure students’ attitudes towards geography and questions 5-8 measure students’ skills.
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Questions 1-4 were created specifically for this research while paying careful attention to
proper Lexile content to ensure suitability for the fourth grade reading level. According to The
Lexile Framework for Reading (2016), the Lexile content for Grade 4 should be between 480L
and 830L (MetaMetrics 2016). An online application measured the Lexile content of questions 1-
4 at 740L, which falls within the accepted range for fourth graders. For all attitude questions (1-
4), choice A reflected a positive attitude towards geography, choice B reflected a negative
attitude, and choice C reflected an indifferent attitude.

Questions 5-8 came directly from the NAEP Questions Tool for Grade 4 (NCES 2016).
On the pre- and post-treatment assessments, the word choice and formatting of questions 5-8 is a
direct replica from the NAEP assessments. The national results to questions 5-8 serve as the
control in this project. Specifically, by comparing the sample population assessment results to
the NAEP national results, it will be possible to determine whether the SGTM of Montana is
more effective at teaching map skills over conventional methods.

Question 5 (Mark X on your State/District) is considered a short constructed response
(SCR) question. This question falls under NAEP content area one, Space and Place, and has a
difficulty rating of easy. Full credit, partial credit, and no credit responses are referred to by
NAEP as complete (2 points), partial (1 point), and inappropriate (0 points) respectively. To
receive a complete score, students needed to write the name of the state or district where they
live and to mark an X on a map of the United States on the location of their state or district.
Partial answers had an X marked in a different location as the written state or district.
Inappropriate answers had an X in a different location as the written state or district, if the X

was missing, and if the state or district was missing. Omitted answers had no response written.
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Question 6 (Draw Map of Little Town) is considered an extended constructed response
(ECR) question. This question falls under content area one, Space and Place, and has a difficulty
rating of hard. In this question, NAEP broke up partial credit into two categories. Full credit,
partial credit, and no credit responses are referred to by NAEP as complete (3 points), essential
(2 points), partial (1 point) and inappropriate (0 points). The question provided students with a
grid, a map key and a list of town features that they had to draw on the grid using the provided
symbols. The list of town features instructed students to draw town borders that ran 4.0 miles
east to west and 3.0 miles north to south and include Main Street, the school, a park, and a river.
To receive a complete score, student maps needed to be drawn to scale with all four features in
the correct location. Essential answers had all four features drawn in the correct locations but not
to scale, or three features drawn in the correct location and to scale. Partial answers had two
features drawn to scale in the correct location or three features drawn in the correct location but
not to scale. Inappropriate answers had none of the features drawn in the correct location or to
scale. Omitted answers had no response written.

Questions 7 and 8 were multiple choice (MC) questions worth one point each, and
therefore students’ answers could either be right or wrong (Table 4). Question 7 falls under
content area one, Space and Place, and has a difficulty rating of hard. Question 8 falls under
content area three, Spatial Dynamics and Connections, and has a difficulty rating of easy.

Webb’s Depth of Knowledge (DOK) Levels were assigned to each of the four NAEP
questions to clearly outline the level of knowledge each question assessed. Question 5, 7, and 8
are considered Level One (Recall) Questions, and students made simple measurements and
identified locations. Question 6 is considered a Level Two (Skill/Concept) Question and students

applied their knowledge of scales and symbols to draw their own map.
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Two experimental controls were embedded in the pre- and post-treatment assessments,
the first being the pre-treatment assessment results and the second being the NAEP Geography
Assessment national average results. Pre-treatment assessment results acted as the base level of
students’ attitudes and skills to compare with post-treatment assessment results. Additionally,
NAEP Geography Assessment results indicated whether the sample population results followed
similar trends to the national average results for the selected NAEP questions.

Teachers administered the pre-treatment assessment, the two lesson map treatment, and
the post-treatment assessment. The only people present during administration of the pre- and
post-treatment assessments and the two map lessons were the students and their teacher. To
protect students’ privacy, teachers translated student names into codes on their assessments. Each
unique code contained identifiers to indicate the school, teacher name, student number, and
gender. For the purpose of comparison, students received the same exact code for their pre- and
post-treatment assessment. Teachers then returned the assessments for data analysis. This
method was pilot tested on fourth graders at a private school in Missoula, Montana. The pilot test
results helped inform the process moving forward, and the results were not included in the final

analysis.

Lesson Implementation

Teachers had the SGTM of Montana for one week and they chose the time, location, and
order of lesson implementation. Overall, teachers administered two lessons using the SGTM of
Montana and the National Geographic State Giant Maps Lesson Handbook (2016a). Each of the
six lessons in this curriculum align with national geography education standards. National
Geographic Society researchers pilot tested these lessons during the 2015/2016 school year in

Colorado, though the results are not accessible at this time.
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Teachers administered two lessons titled, Lesson 4 — Cardinal Directions, and Lesson 5 —
Map Scale and Measuring Distances (Appendix E). Teachers administered only two lessons to
minimize the time commitment necessary to meet the requirements for participation. Teachers
followed the directions in the lesson book, though they also used supplemental directions with
slight modifications to the two lessons. During pilot testing, teachers indicated that additional
clarification would be appreciated. The pilot test also revealed that it took approximately 65
minutes to complete the two lessons using the SGTM of Montana.

The Cardinal Directions lesson objectives outlined that students should understand
cardinal directions and how to use cardinal directions to navigate across the giant map to find
specific locations in the state. To accomplish this task, students completed a relay game using
cardinal directions. After breaking up into four equal groups, each group received a stack of
cards with town names written on them. Each group nominated one navigator and one explorer
to begin the lesson. The navigator drew a location card, read the location, and kept that location
a secret from the rest of his or her group. The navigator s job was to guide the explorer to the
correct location using only cardinal directions. The explorer walked out onto the map and the
navigator told the explorer to take one step north, south, east, or west until the explorer reached
the final destination. When the explorer was on the correct location, he or she placed a post-it
note on the location signifying that the team successfully used cardinal directions to find the
place. During this relay, students rotated roles. The explorer moved to the back of the line, the
navigator became the explorer, and a new student took on the role of navigator. Once every
group member acted as both an explorer and a navigator, the team sat down. The first team to

complete this task won the relay. It took approximately 45 minutes to complete this lesson.
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The Map Scale and Measuring Distance lesson objectives outlined that students should
become familiar with using a scale bar to measure the distance between features on their state
map. For this project, students only completed Part 2 of this lesson, and within Part 2, only steps
1 and 2 were completed. After breaking up into four equal groups, students formed pairs within
those groups. Each pair received a Map Measurement Table to record their measurements.
Student pairs made the following measurements: (1) Distance from their current location to the
state capital; (2) Distance of any river; (3) Length of border to the east; (4) Length of border to
the south; (5) Length of border to the west; (5) Length of border to the north. Students chose
whichever method they wanted to use to make measurements on the giant map. For example,
they could have used a piece of string, the length of their hand, or the length of their stride. It
took approximately 20 minutes to complete this lesson.

Based on the lesson objectives, these two lessons introduced students to the specific skills
they needed to answer questions 5-8 on their assessments. Specifically, the lesson, Cardinal
Directions, prepared students to answer part of question six and all of question eight. The lesson,
Map Scale and Measuring Distance, prepared students to answer part of question six and all of

question seven.

Teacher Survey Design
A survey instrument gathered data on teachers’ perceptions of the SGTM of Montana as a

resource to teach geography (Appendix J). Survey questions called for short-answer responses,
and they were qualitative in nature. In total, there were 13 questions, and some were broken
down into multiple parts. Survey responses revealed if teachers enjoyed using the resource, if
they would like to see changes made to the curriculum, and if they would recommend and use

this resource again.
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Data Analysis

This study utilized a mixed-methods approach for data collection and data analysis, with

the student assessments analyzed quantitatively and the teacher survey analyzed qualitatively.

Student Assessment
Student pre- and post-treatment analysis took place over two parts, with questions 1-4

analyzed in Part 1 and questions 5-8 analyzed in Part 2. The Part 1 analysis revealed the ability
of the SGTM of Montana to promote positive attitudes towards geography. The Part 2 analysis
revealed the ability of the SGTM of Montana to teach students map skills and if this method of
instruction altered student achievement levels as compared to the NAEP Geography Assessment
national average results. SPSS software facilitated a chi-squared statistical analysis of the
observed change between Part 1 and Part 2 results on the pre- and post-treatment assessments
(Appendix 1).

In the Part 1 analysis, student pre- and post-treatment assessment responses were
transcribed into a spreadsheet using Microsoft Excel (Appendix H). For these questions, students
could choose answers A, B, or C, and results in Excel follow the same letter convention. | totaled
the number of students who answered A, B, and C on both assessments then compared pre- and
post-treatment responses for each individual student. Total values for each answer choice on the
pre- and post-treatment assessments were converted into percentages and graphed to reveal
percent change between the pre- and post-treatment assessments for each answer choice.

In the Part 2 analysis, student pre- and post-treatment assessment responses were
transcribed into a spreadsheet using Microsoft Excel. | replicated the exact scoring procedures
outlined in the available NAEP scoring guides (Appendix G), and each question received a point

value. Full credit answers for question five received two points, full credit answers for question
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six received three points, and full credit answers for questions seven and eight both received one
point for a total of seven points maximum.

Utilizing an identical graphing procedure as in Part 1, Part 2 graphs revealed the percent
change between the pre- and post-treatment assessments for each answer in addition to the
NAEP national average results. An additional graph displayed the percent change of individual

students’ Part 2 scores between the pre- and post-treatment assessments.

Teacher Survey

Teacher surveys were analyzed qualitatively by coding survey responses. The coding
procedure followed did not require the use of any software. First | followed open coding
procedures and thoroughly read through and transcribed each response. This first process helped
familiarize myself with the survey responses. Second, | followed thematic coding procedures and
read through each response to pull out words that appeared repeatedly and captured the major
themes communicated through survey responses. After generating a list of codes, | translated the
list of codes into themes and then expanded these themes into specific concepts. Coding revealed
the common themes that were shared between responses. Did teachers enjoy using this resource?
Would they use this resource again? What were some of the associated challenges with using this
resource? The emerging themes disclosed if teachers believe that the State Giant Traveling Map

of Montana is a useful and effective tool to teach geography.
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Chapter 4: Results

“Our society needs the knowledge-and the understanding based on such knowledge-to cope with
the problems and the opportunities of its industrial maturity, its now immutable dependence on
foreign economies and money markets, and its political commitments over broad reaches of the
world. The new purpose for geography is to help America understand globalism as it once
helped us understand regionalism, ” Gilbert M. Grosvenor, Former Chairman of the National
Geographic Society, November 1984.

This chapter includes an analysis of student pre- and post-treatment assessment results
and teacher survey responses. Examples of student responses are presented in Appendix L. Pre-
and post-treatment assessment data is presented through both descriptive and inferential statistics
(chi-squared analysis). Teacher survey coding results are displayed in tabular form. Results
indicate a significant difference (p < 0.05) in answers between the pre- and post-treatment

assessments for questions 1-7 (Table 2).

Hy: The SGTM of MT has no effect on
student attitudes and skills.

H,: The SGTM of MT does have an effect
on student attitudes and skills.

Question | P-Value | Accept OR Reject
1 p <0.05 reject null
2 p <0.05 reject null
3 p <0.05 reject null
4 p <0.05 reject null
5 p <0.05 reject null
6 p <0.05 reject null
7 p <0.05 reject null
8 p > 0.05 accept null

Table 3: Chi-squared analysis results with corresponding p-values.
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Attitude Questions (1-4)

Questions 1-4 revealed the capability of the SGTM of Montana to promote positive
attitudes towards geography. Results for each question indicate the percent change between
answer choices on the pre- and post-treatment assessments as well as a breakdown of exactly
how answers on the post-treatment assessment changed from the pre-treatment assessment. The
figures listed below indicate whether the map treatment supported a positive or negative
attitudinal shift.

A chi-squared analysis of question one (In this school year, have you studied
geography?) showed a statistically significant difference (p < 0.05) between the pre- and post-
treatment assessment results. To determine whether the statistically significant change reflected
an increase in positive attitudes towards geography requires a closer look at the data and the
directional change of individual answers. On the pre- and post-treatment assessments, the
percentage of students who answered yes (A) increased by 18%, the percentage of students who
answered no (B) decreased by 10%, and the percentage of students who answered 7 don 't know
(C) decreased by 8% (Figure 1). This indicates that initially, a lower percentage of students
chose the positive answer choice, meaning the treatment supported an increase in positive
attitudes. Specifically, this increase came from 8% of students who first answered no (B) and
15% who first answered 7 don 't know (C). After using the SGTM of Montana, 23% of students
switched their answer from a negative attitude to a positive attitude on the post-treatment
assessment, and only 5% of students switched their answer from a positive attitude to a negative
attitude on the post-treatment assessment. Overall, more students acknowledged that they studied
geography during that school year in the post-treatment assessment than in the pre-treatment

assessment (Figure 1).
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A chi-squared analysis of question two (How much do you like studying geography?)
showed a statistically significant difference (p < 0.05) between the pre- and post-treatment
assessment results. To determine whether the statistically significant change reflected an increase
in positive attitudes towards geography requires a closer look at the data and the directional
change of individual answers. On the pre- and post-treatment assessments, the percentage of
students who answered favorite (A) increased by 5%, the percentage of students who answered
like others better (B) increased by 4%, and the percentage of students who answered never
studied (C) decreased by 9% (Figure 2). This indicates that initially, a lower percentage of
students chose the positive answer choice, meaning the treatment supported an increase in
positive attitudes. Likewise, on the initial assessment, a lower percentage of students answered
like others better (B), meaning the treatment also supported an increase in negative attitudes.
The increase in positive attitudes came from 12% of students who first answered like others
better (B) and 3% of students who first answered never studied (C). After using the SGTM of
Montana, 15% of students switched their answer from a negative attitude on the pre-treatment
assessment to a positive attitude on the post-treatment assessment, and 10% of students switched
their answer from a positive attitude on the pre-treatment assessment to a negative attitude on the
post-treatment assessment. Overall, the number of students who said geography was their
favorite increased, while the amount of students who said the like others better also increased

(Figure 2).
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A chi-squared analysis of question three (Do you like learning about maps?) showed a
statistically significant difference (p < 0.05) between the pre- and post-treatment assessment
results. To determine whether the statistically significant change reflected an increase in positive
attitudes towards geography requires a closer look at the data and the directional change of
individual answers. On the pre- and post-treatment assessments, the percentage of students who
answered yes (A) increased by 9%, the percentage of students who answered no (B) decreased by
5%, and the percentage of students who answered 7 don 't know (C) decreased by 5% (Figure 3).
This indicates that initially, a lower percentage of students chose the positive answer choice,
meaning that the treatment supported an increase in positive attitudes. Specifically, this increase
came from 9% of students who first answered no (B) and 4% of students who first answered |
don’t know (C). After using the SGTM of Montana, 13% of students switched their answer from
a negative attitude on the pre-treatment assessment to a positive attitude on the post-treatment
assessment, and 4% of students switched their answer from a positive attitude on the pre-
treatment assessment to a negative attitude on the post-treatment assessment. Overall, more
students said they like learning about maps and less students said they did not or they did not

know (Figure 3).
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A chi-squared analysis of question four (Is knowing how to read a map a useful skill?)
showed a statistically significant difference (p < 0.05) between the pre- and post-treatment
assessment results. To determine whether the statistically significant change reflected an increase
in positive attitudes towards geography requires a closer look at the data and the directional
change of individual answers. On the pre- and post-treatment assessments, the percentage of
students who answered yes (A) decreased by 1%, the percentage of students who answered no
(B) remained the same, and the percentage of students who answered I don 't know (C) increased
by 1% (Figure 4). This indicates that the map treatment had very little effect on student attitudes,
both positive and negative ones. However, 3% of students who first answered no (B) switched to
yes (A), and 4% first answered I don’t know (C) switched to yes (A). After using the SGTM of
Montana, 6% of students switched their answer from a negative attitude on the pre-treatment
assessment to a positive attitude on the post-treatment assessment, and 7% of students switched
their answer from a positive attitude on the pre-treatment assessment to a negative attitude on the
post-treatment assessment. Overall, minimal change occurred between answers to the pre- and

post-treatment assessments (Figure 4).
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Skills Questions (5-8)

Questions 5-8 revealed the capability of the SGTM of Montana to teach students map
skills like using a scale bar and coordinate grid, and interpreting different symbology. Results for
each question indicate the percent change between answers on the pre- and post-treatment
assessments as well as an answer-by-answer breakdown of individual changes between pre- and
post-treatment assessment results. An additional comparison between post-treatment assessment
results and the NAEP Geography Assessment results reveal whether the sample population

scored better or worse than the experimental control.

(Results continue on the following page)

47



A chi-squared analysis of question five (Mark X on Your State/District) showed a
statistically significant difference (p < 0.05) between the pre- and post-treatment assessment
results. Answers to question five received a point value based on the exact NAEP Scoring Guide
used to grade the national assessments (Appendix G). For this specific question, a complete
response received two points, a partial response received one point, an inappropriate response
received zero points, and an omitted response received zero points. To determine whether the
statistically significant change reflected an increase in student ability to identify their state of
residence requires a closer look at the data and the directional change of individual answers. On
the pre- and post-treatment assessments, the percentage of students who scored complete (2
points) increased by 4% between the pre- and post-treatment assessment, the percentage of
students that scored partial (1 point) decreased by 2%, the percentage of students that scored
inappropriate (0 points) decreased by 2%, and the percentage of students who chose to omit (0
points) the question decreased by 1% (Figure 5). This indicates that initially, a lower percentage
of students did not yet understand how to identify their home state on a map of North America,
meaning the treatment supported an increase in skills. Specifically, this increase came from 1%
of students who first scored partial, 6% of students who first scored inappropriate, and 3% of
students who first chose to omit. After using the SGTM of Montana 10% of students increased
their score to a perfect score (complete/2 points), 11% of students’ scores increased by at least 1
point, and 6% of students’ scores decreased by at least 1 point (Figure 5). The sample population
scored the same as the control group on both the pre- and post-treatment assessment, with the

highest percentage of students attaining a complete score on both assessments.
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A chi-squared analysis of question six (Draw a map of Little Town) showed a
statistically significant difference (p < 0.05) between the pre- and post-treatment assessment
results. Answers to question six received a point value based on the exact NAEP Scoring Guide
used to grade the national assessments (Appendix G). For this specific question, a complete
response received three points, an essential response received two points, a partial response
received one point, an inappropriate response received zero points, and an omitted response
received zero points. To determine whether the statistically significant change reflected an
increase in student ability to use a scale bar and compass rose, and to create their own map
requires a closer look at the data and the directional change of individual answers. On the pre-
and post-treatment assessments, the percentage of students who scored complete (3 points)
increased by 6%, the percentage of students who scored essential (2 points) decreased by 2%, the
percentage of students who scored partial (1 point) decreased by 5%, the percentage of students
who scored inappropriate (0 points) increased by 3%, and the percentage of students who chose
to omit (0 points) decreased by 2% (Figure 6). This indicates that initially, a lower percentage of
students did not yet understand how to use a grid, scale bar, and interpret different symbols,
meaning the treatment supported an increase in skills. Specifically, this increase came from 5%
of students who first scored essential, 2% who first scored partial, 1% who first scored
inappropriate, and 1% who first chose to omit. After using the SGTM of Montana 9% of students
increased their score to a perfect score (complete/3 points), 24% of students’ scores increased by
at least 1 point, and 17% of students’ scores decreased by at least 1 point. The sample population
scored the same as the control group on the pre-treatment assessment. On the post-treatment
assessment, the sample population scored the same as the control group in the inappropriate

category, but better than the control group in the complete category.
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A chi-squared analysis of question seven (lIdentify how far Lake Hood is from Lake
Major) showed a statistically significant difference (p < 0.05) between the pre- and post-
treatment assessment results. Answers to question seven received a point value based on the
exact NAEP Scoring Guide used to grade the national assessments (Appendix G). For this
specific question, choice D received one point, and all other choices received zero points. To
determine whether the statistically significant change reflected an increase in student ability to
use a scale bar requires a closer look at the data and the directional change of individual answers.
On the pre- and post-treatment assessments, the percentage of students who answered D
increased by 3%, the percentage of students who answered A remained the same, the percentage
of students who answered B remained the same, the percentage of students who answered C
decreased by 2%, and the percentage of students who chose to omit decreased by 2% (Figure 7).
This indicates that initially, a lower percentage of students did not yet understand how to use a
scale bar, meaning the treatment supported an increase in skills. Specifically, this increase came
from 4% of students who first answered A, 4% who first answered B, 7% who first answered C,
and 0% who first chose to omit. After using the SGTM of Montana, 18% of students who
answered incorrectly on the pre-treatment assessment answered correctly on the post-treatment
assessment, and 13% of students who answered correctly on the pre-treatment assessment
answered incorrectly on the post-treatment assessment. The sample population scored the same
as the control group, with the highest percentage of students choosing D as the correct answer on

the post-treatment assessment.
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A chi-squared analysis of question eight (Map: Direction, LA to Salt Lake) did not show
a statistically significant difference (p > 0.05) between the pre- and post-treatment assessment
results. However, there is an observable change between answers on the pre- and post-
assessment and to determine whether this change reflected an increase in student ability to use a
compass rose requires a closer look at the data and the directional change of individual answers.
Answers to question seven received a point value based on the exact NAEP Scoring Guide used
to grade the national assessments (Appendix G). For this specific question, choice C received
one point, and all other choices received zero points. On the pre- and post-treatment assessments,
the percentage of students who answered C decreased by 3%, the percentage of students who
answered A increased by 10%, the percentage of students who answered B increased by 5%, the
percentage of students who answered D decreased by 2%, and the percentage of students who
chose to omit decreased by 1% (Figure 8). This indicates that initially, a higher number of
students understood how to use a compass rose compared to after the map treatment was
administered, meaning the treatment did not result in an increase in skills. However, some
students did in fact switch from the incorrect to the correct answer on the post-treatment
assessment. Specifically, 4% of students first chose A, 9% first chose B, 8% first chose D, and
2% first chose to omit. After using the SGTM of Montana, 22% of students who answered
incorrectly on the pre-treatment assessment answered correctly on the post-treatment assessment,
and 25% of students who answered correctly on the pre-treatment assessment answered
incorrectly on the post-treatment assessment (Figure 8). The sample population scored the same
as the control group with the highest percentage of students choosing choice C as the correct

answer on the post-treatment assessment.

54



(100 [T0CczCT10D] 1210851p/210128 AOL
1o Y y4upy) g uonsang) 10 SNS JUAMWSSISSe Juatmean-jsod pue -21d 21) U0 sasuodsar 12am)oq 25URTD JUDIJ 1§ 2I051]

38vJoAY [RUONEN B (BB [-)sodm  JUAMIEI [-24]

p2liung a 0 q i
g == 19
¥ £y
o= 0T gp OF
“
L €1 .
i i 8T 0T
£z
-
m
-~
5]
=
0s —
- o
£ W
09
19
08

$661 :[2080T10D] &1 1ES 03 V1 uondaui( ‘dejy - g uonsang) o

55



Questions five through eight received scores based on NAEP scoring guides. Overall,
42% of students received an increased score on the post-treatment assessment compared to the
pre-treatment assessment, 31% of students’ scores decreased, and 27% of students’ scores did

not change (Figure 9).

Change in Score (%)

= Increase = Decrease No Change

Figure 9: Change in score (%) between questions 5-8 on the pre- and post-treatment assessments.

Teacher Survey

Teacher surveys collected qualitative data on the effectiveness, ease of implementation,
and overall teacher satisfaction with regards to the SGTM of Montana. Coding of six surveys in
total revealed five emerging themes associated with the SGTM of Montana: (1) Teachers enjoy
using the SGTM of Montana; (2) Students enjoy using the SGTM of Montana; (3) The SGTM of
Montana has major strengths as a geography education resource; (4) The SGTM of Montana has
some constraints associated with its use; and (5) The SGTM Lesson Handbook is easy to use

(Table 4).
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Themes Codes Concepts
Teachers enjoy using the SGTM of
Teachers enjoy using the 1. Engaging Montana_ becaus_e they like to _see_ their
SGTM of Montana. 2. Interactive stuFie.r.lts interacting and engaging in
activities, and teachers want to use the
map multiple times in one school year.
1. Excited Students get excited and curious when
Students enjoy using the 2. Active they first see the SGTM of Montana and
SGTM of Montana. 3. Curiosity are eager to begin an active exploration
4. Eager of the map.
The SGTM of Montana presents
The SGTM of Montana has |1. Engaging information to students in a new and
major strengths as a 2. Hands-On exciting way. Lessons are hands-on
geography education 3. Moving which in turn engages students and allows
resource. 4. Interactive them to move and interact while learning
about geography.
The large size of the SGTM makes it
difficult to use because teachers must
The SGTM of Montana has 1. Size move around furniture every time they
Some constrairts associated 2. Content Sta.ndards v.va.nt to open the ma_tp. Content standards
with its Use. 3. Overwhelming limit the amount of time that can be
4. Time devoted to geography education.
Students with behavioral issues are easily
overwhelmed by the map.
The clear, sequential, and outlined format
1. Sequential of lessons in the SGTM Lesson
The SGTM Lesson 2. Clear Handbook presents material in a way that
Handbook is easy to use. 3. Ouitlined is easily implemented by teachers. It
4. Detailed provides enough detail but not too much
detail.

Table 4: Teacher survey data coding results.

Summary: This chapter presented the results from the student pre- and post-treatment assessment
and the teacher surveys. The next chapter focuses on data interpretation and relates the observed
results to the initial research question of the extent to which the SGTM of Montana affects

student attitudes and skills while providing additional interpretation on teacher perceptions.
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Chapter 5: Discussion

“We have not invested in helping children to understand the world the way they re going to need
to understand it in their adult lives. We are at an inflection point. We have to make some
decisions if we are a short-term culture that doesn 't value well-reasoned decision making. Or we
dramatically change the preparedness of our young people to make geographic and far reaching
decisions throughout their lives.” — Daniel Edelson, former Vice President of Education,
National Geographic Society, May 2012.

This chapter outlines the interpretations of the results from the pre- and post-treatment
assessments and the teacher surveys, and the extent to which these results support the hypothesis
that the SGTM of Montana effectively promotes positive attitudes towards geography and

increased achievement on geography assessments.

Results on the Attitude Questions

Results from questions one, two, and three support the claim that the SGTM of Montana
promotes positive attitudes towards geography. After using the SGTM of Montana, more
students acknowledged that they studied geography during the school year, more students
claimed that geography was their favorite subject to study, and more students claimed to like
learning about maps. Likewise, questions one and three saw a decrease in answers associated
with negative attitudes towards geography and an increase in answers associated with positive
attitudes. In question four, initial pre-treatment assessment results indicated that students already
thought that knowing how to read a map was a useful skill, and negligible change occurred on
post-treatment assessment results.

Analysis of responses to question two exhibited inconsistent results. While there was an
increase in answers associated with positive attitudes on the post-treatment assessment, there was

also an increase in answers associated with negative attitudes. These results contradict the
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assertion that the SGTM of Montana promotes positive attitudes towards geography. What about
the SGTM of Montana caused some students who initially answered that geography was their
favorite to switch to liking others better? Data and observations during this research supports that
the observed contradiction resulted from poor wording on the survey question. Specifically,
question two asked students how much they like studying geography, not if geography was their
favorite subject. The term “studying” holds a different connotation to a fourth grader as
compared to a graduate student or university professor. For example, it is common for graduate
students and professors to indicate their field of expertise by stating that they “study” that subject
and have likely been “studying” the same subject for multiple years, though that does not
necessarily mean that they sit at their desks and “study” all day. In contrast, a fourth grader likely
interprets the term “studying” as the act of sitting down, concentrating, and preparing for an
exam. In elementary school, “studying” typically takes place outside of school, where “learning”
takes place in school. Students may like “learning” about geography, but that does not mean they
like “studying” geography. That being said, by replacing the word “studying” with the word
“learning,” assessment results may have followed trends different than observed. This same
discrepancy also explains why 8% of students said they never studied geography during the
school year on the post-treatment assessment. These students might be aware that they learned
about geography using the SGTM of Montana, but that does not mean they studied geography on

their own time.

Results on the Skills Questions

Results from questions five, six, and seven support the claim that the SGTM of Montana
is an effective resource to teach students map skills. These questions assessed students’ abilities

to identify their home state, use a scale bar and coordinate grid, and to interpret different
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symbology. After using the SGTM of Montana, more students received complete answers than
on the pre-treatment assessment on questions five, six, and seven. Likewise, question five saw a
decrease in partial, inappropriate, and omitted answers, and question seven saw either a decrease
or no change in the percentage of students who chose wrong answers. However, while question
six saw an increase in complete answers, it also saw an increase in inappropriate answers.
Similarly, question eight saw a decrease in the correct answer and an increase in the incorrect
answers.

It is difficult to say what exactly caused these unexpected trends. The skills questions
required much more thought than the attitude questions, and these questions mimicked exam
questions, whereas attitude questions mimicked simple survey questions. While it was stressed to
students that the assessments were not exams, some may have still felt intimidated by specific
questions, causing them to skip the question entirely. Behavioral issues may also explain some of
the observed inconsistences. For example, in question six, one student who scored complete on
the pre-treatment assessment switched to inappropriate on the post-treatment assessment.
Perhaps on the day of the post-treatment assessment, that particular student had a negative
experience that affected his/her behavior so that he/she saw no importance in actually trying to
answer the question correctly.

Disregarding these discrepancies, student assessment results paralleled national average
results for each question (5-8). This supports that the SGTM of Montana is at least just as
effective as traditional geography teaching methods. In no cases did the sample population score
worse than the national average for the complete and/or correct responses. Unfortunately, NAEP
does not provide a state-by-state breakdown of geography assessment results, so it was not

possible to compare the sample population results to the Montana average results.
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Additional evidence to support the claim that the SGTM of Montana is an effective
resource to teach map skills comes from analysis of the changes in total points received by each
student between the pre- and post-treatment assessments. After using the SGTM of Montana,
42% of students received a higher score than on the pre-treatment assessment. However, not all
students increased their scores, and 31% of student scores decreased on the post-treatment
assessment. This negative change may be associated with behavioral issues and lack of
motivation by students to try their hardest to answer the question correctly, similar to the issues

that arose in question six.

Teacher Survey

Teacher survey results support the claim that teachers like using the SGTM of Montana
in their classrooms. Of the four teachers surveyed, all expressed interest in bringing the SGTM
of Montana into their classroom multiple times during the school year and all said they would
recommend this resource to other teachers. All teachers noted that the SGTM of Montana
sparked curiosity and excitement within their students, and that students were very engaged in
the two map lessons. In all classes, teachers administered the map lessons with no assistant
teacher, and all teachers felt that they could handle this task without extra assistance. In some of
the larger classes, teachers stated that all students did not participate equally in the map
activities, however, they acknowledged that this likely occurred due to personal choice and poor
attitude, and that lack of participation was not related to the map activities. No teachers gave any
suggestions on significant changes to the SGTM of Montana, though some expressed interest in
creating more Montana-specific lessons. The only problems teachers had with the SGTM of
Montana involved its large size and the necessity to move furniture around each time they used

the map. Likewise, all teachers agree that implementing SGTM of Montana lessons in Montana
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will be difficult as there is little time to devote to geography education as a higher importance is
placed on other subject areas. For example, the teacher from School C said, “Time is always an
issue. I wish I had more time to devote to more in-depth geography education. Other subject
areas often have to be prioritized.” Teachers must prioritize subjects that are more frequently
assessed on standardized examinations and do not have excess time to include more geography
education activities in their lesson plans.

The teacher survey design missed an opportunity to capture more useful information to
support the claim that the SGTM of Montana has a positive effect on student knowledge and
attitudes. Specifically, survey questions can be rewritten to capture information on individual
teacher variation in regards to geography education. Did teachers undergo any sort of
professional geography training prior to administering geography lessons using the SGTM of
Montana? Were some teachers better suited to instruct geography lessons over other teachers? In
addition to modified survey questions, in-class observations conducted by the researcher would
provide additional context on classroom experience, teacher involvement, and teacher

preparedness.

Summary: This chapter presented interpretations of the student pre- and post-treatment
assessment word choice and results as well as the teacher survey. Analysis helped to determine
whether or not the SGTM of Montana promoted positive attitudes towards geography and
increased student achievement on the NAEP geography assessment. The final chapter concludes
with a synopsis of large scale issues facing geography education that inhibit significant increases

in geographic literacy.
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Chapter 6: Conclusions and Recommendations

“Our progress as a nation can be no swifter than our progress in education. Our requirements
for world leadership, our hopes for economic growth, and the demands of citizenship itself in an
era such as this all require the maximum development of every young American’s capacity. The
human mind is our fundamental resource.” — John F. Kennedy, 35" President of the United
States, February 20, 1961.

This chapter addresses some of the shortcomings associated with the SGTM of Montana
and how to address the issues. The SGTM of Montana does have some effect on the attitudes and
map skills of fourth grade students in western Montana. However, variation in assessment results
suggests that the SGTM of Montana did not affect all students in the same way. The SGTM of
Montana alone may not be enough to influence substantial increases in geographic education. A
better understanding of the status of geography education in the state of Montana, the structure of
the NAEP assessments, and the strict Common Core requirements provides insight into issues

that continue to inhibit geographic literacy.

Status of Geography Education in Montana

The Montana Office of Public Instruction published the Montana Standards for Social
Studies in 2000 and includes geography as one component within these standards rather than
offering geography as a standalone discipline. Specifically, geography surfaces in Montana
Content Standard 3 which states that, “Students apply geographic knowledge and skills (e.g.,
location, place, human/environment interactions, movement, and regions)” (OPI 2000). This
standard is an exact replica of the five main themes of geography outlined in Guidelines for
Geographic Education-Elementary and Secondary Schools, which divides the subject of

geography into five main themes: (1) Location; (2) Place; (3) Human/Environment Interaction;
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(4) Movement; and (5) Regions (Natoli et al. 1984). The five themes outlined in the Guidelines
“provide teachers with a recognizable conceptual base for organizing the structure of the core of
geography in the schools” (Natoli 1994 p. 5). In Montana, the five themes are grouped together
as one standard which fundamentally obscures the intricate relationships between each of the
five themes. In contrast to the Montana Office of Public Instruction, the NAEP Geography
Framework found value in maintaining distinct geography standards, yet modified the five
themes slightly to create the three content areas covered on their geography examinations.
Despite the fact that the five themes were condensed, the three NAEP content areas still capture
the full essence of geography because they highlight the intricate relationship between people,
the environment, and place.

The structure, or lack thereof, of Montana geography standards is not surprising
considering that both middle and high schools in the state do not require a standalone geography
course. Instead, local districts determine geography education requirements, meaning that there
is no consistency in geography education across the state. For instance, of the four schools
involved in this research project, no districts require geography as a standalone course. Instead,
like most schools in Montana, geography is taught within Content Standard 3 of the Montana
Standards for Social Studies. Thus, while each of the four districts involved claim to teach
geography using Content Standard 3, there is no guarantee that each district uses the same
techniques to teach the content and that each district devotes the same amount of time to
geography education as the rest. If the Montana Office of Public Instruction prioritized
geography as a core subject in Montana, then more infrastructure would be in place to ensure

adequate instruction.
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By merging geography with social studies, the Montana Office of Public Instruction
(OPI) supports the idea that geography is not a distinct subject, and this opinion filters into the
minds of teachers and students. The Montana Office of Public Instruction defines social studies
as an, “integrated study of the social sciences and humanities designed to foster citizenship in an
interdependent world,” (OPI 2000). In comparison, the National Geographic Society (NGS)
defines geography as the study of how, “human culture interacts with the natural environment,
and the way that locations and places can have an impact on people,” (National Geographic
2017b). The definition of social studies clearly lacks any reference to space and place. As a
result, there is no way that social studies alone can capture the full essence of social and
humanitarian issues because it disregards the fact that location matters. Gritzner (2002) attempts
to delineate the difference between social studies and geography by suggesting that social studies
operates on a temporal framework (i.e., when) while geography operates on a spatial framework
(i.e., where). By merging geography with social studies, the spatial framework is obscured and
the definition of geography is lost.

It comes as no surprise that students in Montana do not have a clear understanding of
what the subject of geography entails as evidenced in results to assessment questions one and
two. After using the SGTM of Montana, | anticipated that all students would acknowledge that
they did in fact study geography during the school year; however, some students still could not
identify that they did learn geography during that school year. The experience of using the
SGTM of Montana should not be the only time that students studied geography during that
school year, and even under traditional geography teaching methods that follow the Montana
Standards for Social Studies, students were unable to attribute time with the SGTM of Montana

as geography education.
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Regional variability in geography course requirements exists, and in contrast to Montana,
Idaho does require geography as a stand-alone course to graduate middle school. Idaho does not
have standalone geography standards to complement their middle school requirement, and
similar to Montana, geography standards are included within social studies standards. However,
the Idaho geography standards contain multiple sub-standards that outline specific content areas
in great detail and parallels recommendations set forth by the Guidelines, which is lacking in the
Montana standards. In the Idaho Content Standards for Social Studies, geography falls under
Standard 2 and is broken down into five goals: (2.1) Analyze the spatial organizations of people,
places, and environment on the earth’s surface; (2.2) Explain how human actions modify the
physical environment and how physical systems affect human activity and living conditions;
(2.3) Trace the migration and settlement of human populations on the earth’s surface; (2.4)
Analyze the human and physical characteristics of different places and regions; and (2.5) Explain
how geography enables people to comprehend the relationships between people, places, and the
environment over time (Idaho Department of Education 2016). This example illustrates the
in-depth measures taken by Idaho to effectively integrate geography into its core curriculum,
something that is lacking in Montana.

In theory, a more comprehensive list of content standards for geography should support a
population of geographically literate students. Unfortunately, data on geographic literacy is not
available on a state-by-state basis. Additional data collection is necessary to prove that
geographic literacy is enhanced through instruction based on standards written with greater

detail.
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Issues with the NAEP Geography Assessment

For all Part 2 assessment questions, sample population results followed closely with
NAEP national average results, indicating that students do not miss out on important geography
instruction when taught using the SGTM of Montana. In fact, post-treatment assessment results
for questions six indicate that a higher percentage of students in the sample population received a
complete score over the control group. This observed difference in rates of achievement suggests
that the SGTM of Montana has potential to improve student scores over national average results,
though results from this research do not provide enough evidence to support that claim.

The NAEP Geography Assessment is the main tool utilized by the federal government to
assess and restructure geography education in the United States. However, drawing on learning
modality theories, the methods used to assess student achievement on the NAEP Assessments are
multiple choice and short answer questions and therefore do not cater to all learning styles
equally. Instead, this format favors visual learners who can process written words with ease. As
such, students who favor kinesthetic learning modalities will likely preform worse on these
assessments than their visual learning counterparts. The SGTM of Montana is an effective
resource because it involves kinesthetic learners who are often at a disadvantage when taught
under conventional methods. Assessments should be more dynamic to target kinesthetic learners
instead of focusing mainly on visual learners.

Instructors express concern with creating lessons that engage all learners because they
take a longer time to create, a longer time to implement in the classroom, and active learning
resources are not easily accessible (Rao and DiCarlo 2001). The same can be said about
designing assessments to actively engage all learners. Teachers are reluctant to transition away
from traditional assessments because multiple choice exams significantly simplify the grading

process (McConnell, Steer, and Owens 2003). Since NAEP assesses hundreds of thousands of
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students yearly, modifying the assessment to focus less on multiple choice questions is not
realistic, however, there are other changes that NAEP can make to assist curriculum developers
in their goal to develop a population of geographically literate high school graduates.

NAEP assesses students in the following subject areas: the arts, civics, economics,
geography, mathematics, reading, science, technology and engineering literacy, U.S. History,
and Writing (NCES 2017). For each of the 10 subject areas listed, national average results are
available to reference. However, a state-by-state breakdown of assessment results are only
available for four out of the 10 subject areas, including only mathematics, reading, science, and
writing. As a result, it is impossible to determine where Montana stands in relation to national
achievement levels on the NAEP Geography Assessment, and also impossible to determine if the
sample population scored better than the rest of Montana students after learning geography using
the SGTM of Montana. If NAEP Geography Assessment results were available on a state-by-
state basis, then the Montana Office of Public Instruction could better understand how their
geography requirements affect student achievement by comparing this data with states who
require geography as a standalone course supported by highly detailed content standards.

In addition to modifying assessment styles, assessments should also be administered to
younger students to gather data on cognitive development in relation to geographical skills. In
Piaget’s Theory on Cognitive Development, he hypothesized that students cannot begin to think
spatially until reaching the concrete operational stage of development which occurs around age
nine. In public schools, the first geography assessment is administered during fourth grade, when
students are expected to be able to begin thinking spatially based on Piaget’s theory. However,
there is no data available on the geographic literacy of children younger than fourth grade.

Assessing students’ ability to think spatially at earlier ages will provide information to support or
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refute Piaget’s claim that geography education should wait until students reach the concreate
operational stage of cognitive development. Lowering the age at which geography assessments
begin also supports the claim made by Gershmel and Gershmel (2006; 2007a; 2007b, 2011) that

geography education should begin at an earlier age.

The Constraints of Common Core

Common Core Standards, first developed in 2009, provide consistent standards across all
states to ensure that all students receive effective instruction within public schools to assure they
can successfully transition into higher education and the workforce (CCSSI 2017). Individual
states can decide whether or not to adopt the Common Core Standards, and those that do choose
to adopt the standards theoretically also decide how to implement the standards (CCSSI 2017).
NAEP assessment frameworks influenced the development of the Common Core Standards so
that the new standards paralleled expectations set forth in the national assessments (CCSSI
2017). In theory, Common Core Standards are beneficial to public education in the United States
because they ensure consistency in content standards across state boundaries so that all students
entering higher education receive adequate equitable preparation.

Surveys conducted between 2013 and 2015 evaluated teachers’ opinions on the new
Common Core Standards and associated tests. Surveys revealed an increase in teacher opposition
to the Common Core Standards and associated tests, from 12% in 2013 to 40% in 2014 to 50%
in 2015 (Henderson, Peterson, and West 2016). Likewise, analysis of Common Core
Standardized Test results for five states revealed that the number of students reaching
proficiency on the new Common Core Standardized Tests saw a decline from the first

assessment (Sullivan 2016).
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The State of Montana adopted the Common Core Standards for English Language Arts &
Literacy in History/Social Studies, Science, and Technical Subjects in 2011. The largest
teachers’ union in Montana, MEA-MFT, openly supports Common Core as an appropriate
curriculum to maintain consistency across state boundaries (Schontzler 2014). However, since
2011, some Montana educators and parents have acted apprehensive towards new requirements.
In fact, concerned citizen Debra Lamm founded Montanans Against Common Core (MACC) in
May 2013 to unite educators and parents as one group to speak out against the implementation of
Common Core in the state; and to support local control over curriculum (MACC 2016). Teachers
who participated in this research project feel incredibly limited in time available to teach
geography lessons in their classroom since there is heightened stress to teach only content
assessed in Common Core Standardized Tests, as indicated in teacher survey responses. Their
concern were underscored when the first district that was invited to participate in this research
rejected the invitation based on concerns that participation would demand or require too much of
a time committment. However, the largest teachers’ union in Montana, MEA-MFT, openly
supports Common Core as an appropriate curriculum to maintain consistency across state
boundaries (Schontzler 2014). While Common Core may continue to persist within the realm of
public education in Montana, ongoing evaluation of teacher perceptions and student achievement
will guide modifications to existing Common Core curricula and provide insight on how to

integrate geography into the new standards.

Suggestions for Future Research
While this research produced data that supports the claim that the SGTM of Montana

promotes positive attitudes towards geography and increases students’ map skills, modifications

to future pedagogical techniques will strengthen this conclusion. | proceed to provide some
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suggestions on how to improve and enhance data collection and analysis in regards to evaluating
a geographic education resource such as the SGTM of Montana.

National Geographic created the State Giant Maps Lesson Handbook (2016a) based on
the cognitive ability of third and fourth graders. As such, this thesis evaluated the effect of the
SGTM of Montana on fourth grade students’ attitudes and skills. Drawing on arguments made by
Gershmel and Gershmel (2006; 2007a; 2007b; 2011), researchers should conduct spatial thinking
research projects on younger populations of students to assist in efforts to increase geographic
literacy. This research will stimulate the creation of new curricula to teach spatial thinking skills
to younger children. For example, this kind of research can be referenced to create additional
SGTM lessons for kindergarten through second grade students.

The State Giant Maps Lesson Handbook (2016a) functions as an adaptive curriculum and
there is no specified sequence to complete the six map lessons. This condition made it possible to
only include two of the six lessons in this research. To reiterate, requiring teachers to administer
only two lessons ensured a reasonable time commitment, and completing six lessons would be
cumbersome. Perhaps limiting instruction to two lessons inhibited students from retaining the
newly learned skills, whereas treating the State Giant Maps Lesson Handbook as an adoptive
curriculum and requiring teachers to administer all six lessons may support increased retention of
skills. Likewise, it may be more effective to complete each lesson more than once to guarantee
each student had ample time to process and perceive the new information.

Four teachers from separate schools participated in this project, and while all teachers
specialized in elementary education, variation between teaching styles is unavoidable. As such,
these distinctions can translate into a lack of consistency in lesson administration. If time

allowed, data collection could be limited to one class taught by the same teacher over a time
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frame of multiple years. New students would be assessed yearly, while teaching style would
remain consistent over the course of data collection. This method requires a significant time
commitment to assure a large enough data set to run statistical analyses on.

Another limitation to this study is the small sample size of teachers who participated in
this study. Based on survey results, it is clear that these four teachers value geography education;
however, this interest or enthusiasm is not likely for all teachers. Teachers themselves may be
geographically illiterate, especially if they did not receive formal geographic education during
their time as public school students. As such, states should expand professional development
opportunities for teachers to enhance their pedagogical approach to geography education.

The student assessment can be restructured in a way that mimics the ability of lessons
taught using the SGTM of Montana to actively engage students. For instance, instead of
assessing student map skills using a traditional multiple choice format, assessments can occur
directly on the map. In this format, assessment will cater to all learning modalities, thus
producing more inclusive results. The following instruction outlines an example of how the
SGTM of Montana could be used for performance assessment: have students pick one town in
the northeast region of the state and another in the southwest region, then have students measure
the distance between the two locations. This assessment evaluates students’ ability to orient
themselves and employs compass directions as well as their ability to make measurements using
a scale bar in a similar manner to the NAEP student assessment questions 6, 7, and 8. However,
an assessment completed entirely on the SGTM of Montana will ensure that kinesthetic learners
have an equal opportunity to excel as visual learners do on multiple choice assessments.

The chi-squared statistical analysis completed in this research provided clear evidence

that the SGTM of Montana had some effect on student attitudes and map skills; however, the
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analysis did not capture the exact component of each question that resulted in the statistically
significant change. For example, results to question two saw a statistically significant change
between the pre- and post-assessments, but visual evaluation of that change reveals change in
both the positive and negative answer choices. A more in-depth statistical analysis such as
logistic regressions would allow for conclusions to be made on exactly which part of each
question experienced statistical significant change.

Lastly, in responding to concerns expressed by teachers, future research must work to
evaluate the effectiveness of Common Core standards. Specifically, research should focus on the
ability of the Common Core standards to promote geographic literacy. Do Common Core
standards effectively incorporate spatial thinking into instruction so that students develop the
skills needed to think critically on issues in our globalized world? If not, are there ways to
restructure Common Core to ensure that spatial thinking topics are not overlooked? With the
current assumption that Common Core will remain in place for many years to come, additional
research is essential to ensuring the curricula encompass the critical components of what it

means to be geographically literate.
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Appendices

Appendix A: Descriptions of the eight modes of spatial thinking and the age at which children
are capable of first understanding each of the eight modes. (Gershmel and Gershmel 2007b;

2011).

. Age of first
Mode Description understanding
Ability to relate new places to
Comparision|ones that are more familiar Kindergarten
(2007b p 184).
Aura "Zone of influence around an End of primary
object,” (2007b p 184). school
"Group of adjacent locations that
Region [|have similar conditions or First grade
connections,” (2007b p 185).
"A set of smaller areas that are
Hierarchy |inside of a larger area,” (2011 Early childhood
p55).
- "Change from one place to .
Transition another,” (2007b p 186). Early childhood
"A statement about two places
Analogy |that have similar positions," Early childhood
(2011 p 56).
"An arrancement of things that is
Pattern |not random... that can be seen | Early childhood
and described,” (2007b p 187).
"A pair of features that tend to
Association |occur together in the same Early childhood
location," (2007b p 187).
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Appendix B: Six propositions of Experiential Learning Theory (Kolb and Kolb 2005).

Proposition

Explanation

1. "Learning is best conceived as a
process, not in terms of outcomes,”

(p 2).

The primary focus of instruction should be
to engage students in a series of relatable
real-world expereinces.

2. "All learning is relearning,” (p 2).

Learning should be a process that pushes
students to reflect on what they already
know and to integrate new concepts with
old concepts.

3. "Learning requires the resolution
of conflicts between dialectically
opposed modes of adaptation to the
world, " (p 2).

Learning occurs when students move back
and forth between reflection, action,
thinking, and feeling.

4. "Learning is a holistic process of
adaptation to the world," (p 2).

Learning is more than just cognition and is
affected by a person's thoughts, feelings,
perceptions, and behaviors.

5. "Learning results from synergetic
transactions between the person and
the environment,” (p 2).

Learning happens when assimilation of new
experiences promotes new concepts and
accomodation of existing concepts leads to
new experiences.

6. "Learning is the process of
creating knowledge,"” (p 2).

Constructivist learning theory states that
knowledge is created by the learner instead
of being transmitted by a teacher.

Appendix C: Kolb’s Experiential Learning Theory (Kolb and Kolb 2011).
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Concrele

Experience
@ Diverging
Accommodaling E
0]
Active Reflective
Experimentation Observation
Transtorming
Convarging Assimifating
Abstract

Conceptualization

Appendix D: National Geographic Learning Framework (National Geographic 2016b).
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Appendix E: Selection from the National Geographic State Giant Traveling Maps Lesson
Handbook (National Geographic 2016a) including the Spatial Thinking Abilities Tables in
Spatial Thinking About Maps (Mohan and Mohan 2013) and the two lessons completed in this
project. The full version of the lesson handbook is available online.
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Groes 2 Miyough 4 Ages 7 o %)

86



(Grodes 5 through 6 and Beyond Ages 10 and Older)
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LESSON 4

CARDINAL DIRECTIONS

Guiding Chsshors:
Herae Be you cesent yourself on e map?

EDUCATOR BACKGROUND INFORMATION

T know wihers places sr= in relatien 2 one anather, pedple 35 2 system for t=iling direchen. Cardinal
dirscions ar= ons sat of dmectiions that peopls sround the worid w=e. The foyr candinal grechions 2
narth, shuin, sestand west Thess directions us= the mzng snd satting of the zun 2= referencs pdints.
Bzossss the Esrth rotates fmmowess 10 2ast. the sun sppears In nes m the sost ang =91 in the west Tha
Pedes. Maeth: and Sauth; slsa previde drectional referencs ponts.

g -
RECOMMENDED GRADES: 3, 4 \u ) TIME NEEDED: 45 MINUTES

- Er.ﬁa:dawllhmdﬂmu::ahﬁﬂaﬂ taps=rtion=- Aot souwth, easl. and weat! be abile o orient
themmates tneach ons = themap
= Shitard= will uss eamdins! girection= o lassts places wWithin {sir st=s

for=s = Biacy the Compass Rosa copy in the Sprropriss
Lopy of Compass Ross fprovded) mmnnmmﬁumqum
£ ardlinal Diretti=n Clss isee I8k not tapa the ahest t8-the mapl. oo may wish
mErentions in Prepsration blow; te-u=s ifieimage on yenT state’s Ebleson mag,

s |cayerss |4 eolprs o ecrraspand tocared 2t biep:ffeducssan netionalgsagraphic.
o the4 oplors of the.corear Bese omptepha/ese mapmatar-ite/ to detarming
L ampe] Mo biamt 0 pkace Hen CampaGEs fRasa

+  (Cres= 32 Caminal Directinne Cliss for @i game.
Uszindey caris or othesimilsr papad for thees
clug cards fnadvencsof the potiviry, saisy 7=
\ecii=ns B the piant frap sid et the nare ol
are on==ch of the 32 clus cords.

s Dld=eihe Carmnat Birectans Tlhes mto four
wtacks—gnecios per plpes—and piesathe sacks
Ees dewn rizat bp the a5ch of the B3ea Camps
[fesdored mirelesin the sormees of the:mag),
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CARDINAL DARECTIONS

Stugents ks the carenal dirsctons and plss 3 fun reley gamsl Nawgsiors give girsctional tiues tn:
"E:@hmf' to Bzl sharm Find locations 0N your stz map. The winning t=am i Eﬂtﬁrﬂh comrestly mark
Blhd itz lscations ¥t 8 cone.

U jmrodispsarreiisw cardnat directons with stodents. Tall stussnts that thess ars tha fror principal
Mwﬁ.ﬂﬂhﬂ mﬂﬂmmmmmﬂw
= Havethe ntire class spresd out on the map. Lead them in fshing twe steps forth, thes two steps
south, sazt orwest 3= you cmTmiand and lesd
Diyids the class e four teame—r=d, pRllow. green;and hine—and instrutt sech BEm o line @ along
thie yellow borger behind ther "Bsse Camp” Ithe colared circiss i the comers of the mpl. Glve 2ot
' t23m their colamed snesrde—all members of & team should hase iaryards of e sams color A= the.
gamEis & =iy reos =schieam Sheuld have thie same number of plavers. f & team Issher 2 player,
mmmmvﬁﬂﬁqmmmnhsﬂﬁﬁﬂmmmd )
stydent in line s thfirst Ssplorss [Roles will rotsts duri nﬂm
Wmmmmmw Navigator mest Wmﬁmm&m
thie stach you hemer placed o the Sas= Camip. Sive the Navigator fms to find the lecstion on thve map—
=aamy ang withit going o e map for the Navigator will gre away the lnzstian]. The Nesgstar
“miay szt shaw fie card to the Explorer. Using only crdinsl directions and the t=am color, the Mawgsior
st guide tha Explorer in the location indicated on the card The Explorer may caly tshe one step par
instruction. For=xample. ¥ilew Tasm draws “Tenver” The Navgstor calis sut, “ellow, rori " The
 Explorer takes one step north The Navigsior calls “Vallow, sast.” and the Explgrer takes one stap asy
£ 1o dirsct the Sspinrer ore stsp &t 3 fime until be o shestans oo the Derves
wmmmmmmmmwmwmﬁnm )
“Here pou razches D= s hlmwmmﬂm&
_hﬁﬂfhﬂmﬂ!mﬂzhﬁﬂﬁﬂﬂmmh =
Whmwwmmmﬁpﬂmw rejns is o her
t==mmatss 8tins and of the foe on the yeliow bordaer When tsgged, e Mavigams staps oo e
tem=is crvls and becomes the Esplorer, The mmmumﬁmwm
fogward topecoma the Navgatme
7 Esplorsrsmay not ouch ssch otfier whils on the masp. Ssplorers wha touch lﬁi'ﬂm’mmu
) _!ﬁai“ﬂnerl’-ampam t=gin egain The teachsr mﬁwﬂm
E Eschplapcies nwmmmwﬂmmmmm Ethefirs e
zarrectly mack-=ach of it= |Scations With & cane and resarn to Bes=Camp,

TIPS

This gams may-be 3 ke mors et for the Tellow anc Biys Teams, 6= thair Base Camps ste st ths
m&mﬂﬂftmhmhﬂphﬂhm thase tesrns i fae narth befae Ilr.r\hhﬁhi:q
wmm ‘oentatin—ath i foresrs south is betiowart—is the same a= that of fis Green ang
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CARDMAL DIRECTIONS

Hﬂsﬁ#ﬂﬂnﬁq to unosrsiang

%wmﬂammw mﬂmﬂmm
2niather reprosantational Spstemz.

mmwmmm Ezarmers will Undarstand concepts Sueh 2=t loestion,
&mm

Cordinal direciong: Onis =F the fieir main poits of £ compasa: narth, S22, south, west
Compass mse Symbel ndicating the csrdins| drectizns [N, 5.E. W]
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LESSON 5

MAP SCALE AND MEASURING DISTANCE

Caeling Crmations

How do we know the siz= of ordistzne= betassn lotsmnsT
How do we dei=rming noal farspart [Doations s from one anothse?

EDUCATOR BACKGROUND INFORMATION

Sonle

zeographers study things =t lecel soeles (far sxempls, microclimat=s of cities! 2nd st ploba! sestes [for
exampls, chenges in warld dimstel A= oné well-known gecgragher has caid, "Awsanzss of szals s of
grest Importence. for in geagrephicwark, consepts, relationships, =nd understandings =t ere found
te Fave mEaning 3t ons 2oals may not be applicsbls when the zame problem 5 Sxaminsd atanather
ecale” Lsrome Fellmann|

-

i
RECOMMEMDED GRADES: 3, & L | TIME NEEDED: 45 MINUTES
ey

SAud=niewil uss = ersis bar tomessurs features found inthair etate

= S oreEge TR e = P copees of the one-pegs mep of yeur s
far shudent ar =nelt gmug: eath Zuden? ficoesathe one-page maps 3t kiz/
=== Fresmratinn Belea =l e=tiom. etz EeTemTe e mEpping

= |op Meesuremant Tehis mmapwmmmwwmm
Iz per stgrdan| the STATE droptosn mend Te prine, wich Dewnl=e

= Sereg lprovidedi—crace Thiz Mag in the lowes right corner 2 the fmap bos,
smcth=rway |le=t, hans=, Bowprioas, s print.
chijects| temeasirs distencs «  Frint coples of tha 4o Massirement Tehis [igs:
on = man E=OE v this bessan |,

= EafectanyweEs down sovsral ineetiany fmaes,
ctes Satlires] that sre mclucsd on tmily the
mwmmmmmﬂjmm
Yercs il Lo this e theamtiviny elowe Yoo may veani
te Write the fameas = thees |ocetints of fiip =t oF
thom whan you ge theactivise

STATE GIANT TRAVELING MAPE  » PFAGETD
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L

DIRECTIONS
ACTIVTY - Part 1: Mops of differant siios

Give sacH student 3<opy of the state one-page map sk studeni= i they hawe seen othar maps of your
stzte [Studencs might say they have s=an e siat= map in an atlesor = & Blistls rmad m=p
Paoink out the soase bars on the ans-nag= map. Explain: Sool=z heiD your geterming aoiud iond disfonces
Far ploc=z bhirt fove b= reducsd fo 7o o smoller grea. Demerstete how the sceis bare weorw, TEN
sliterts that they are geing 15 tse soale o Welp them delermine-actiaal fistasces of lEsturss in thair
stete Evplan that the scals ber mollces both riles 302 blomesr=2nd that 1 mils =10 Himss lerger
than 1 kitam=ier
Azl stutants 1= firm one of the locstions you pressiecsd on thair one-=ge maps Then hive theen fme
angthar ol yecr presstected Incations on thalr mEps Ash Studsnis to use 3 meazaremant toel {3
piecss of peper, rulsrs, ﬁnqeva' = 2 eg soals to detsrmies the disEnce Detwes thass tp point=
Ciapansing oo your stedents lamiliarty with map ssals, you may need i damanatrate how 1 do this
for the first s=t of licstion= After you =nd the sludsnts hess feumd the distence. repeat for seversl othar
s=iz of [cabions
Mo, [rmpdise stuttents i the State Glant Trav=ding Mep. Pomt oot thet this mag & both e sams
&c-and Hiffersnt free the one-pags maps inceveal ways. Heve stidents spend some fime watking
s the giant mag, compsting © o the she-Eoemap. Thea sk
s lawhat wiss-ore Sie mionr the zere ? fSfdars rmight 2y ihet the nint=hos e nome ohope and mainy
of s s Tetar=s, imciuding come of the someimens and citex |
o pwhot wiss ore the mons oifflerent? [Stosents might say that-one map hes midre twns and dites
tham tre ather They might sl reslive that ane map Nes caraim features. such &5 & s=t= park, That
the othee Sosen't have: Ask lor 25 magy esamples a3 vou haes time fork Tell Students that differant
miape= shiow things diffsrently for many ressons, including the s=af the map or ths purposs of the
MEE
Pt it the miep soaks bars on e glant mep Ak stodsnts Mow thisscals & differsnt from the s=ls
bifs =0 the sne-pagemap: Tall studsnts that: ithalgh the scates ase dilfarent. they will maasase
dismnces the sames—thesy will fmg this out =oen
Tell shdents they will be woriing together to prove that the distances between poimts oo the giant
miap 375 the s2me o= the Sesmmdces behawssen thes= points oo the sl map Beming them thst they
w==4 tools to msscure distances an the emadl e end ask them what soris of iooks they thirk they
will nees o Lee = the gisnt mmap. Let them kroew that they won 't be able to w== reguler measrma
tneds Liks yardsticks Ar-iape TaasLrss in thiz Sctivity, 2n tiat they tan 't have atenzils of any kind [such
a5 pemnils] on the.gient mag. Frovide ong pleces of sming &= one possible nogd for this acinaty, but
sneoutage sodsnt= to ks non-reditonal messursent mathods Such 2= fzet of hands
Have students form small groeps =ng haes tha groeps teke tume finding the peirs of the locetans ey
workad with = slep J above —thiz Sme on the gisnt map. Haks them ussthe map scals on the giant
map i measare: the Ssances: YWhen the groups heve fmished their mesearements, 2ek:- How da hexs
FiEimnes an thiz mopcompere With B fininores you msdsissd om tha sre-roge mas? Ars they the temer
Aire hey e 7
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ACTIVITY - Part 2: Exdaniding fhe Looming

L Hzw=tudeniz work'in paire or small growss 1 messurs and record on the Maa Mezscremhant Tablz
varmus distsncesan the map. [Ussthese or modity o 2dd your swn ]
Wﬁmhmﬁnm tothe plate capdal
Dist=nce of =ny mer
Langth of bordartn the sdet
Length of barder ta mm
Langth of Bordarta thawisst

Lsngth of border to ﬂﬁmﬂh
[Remint silidams tatharaiss they s mﬂnﬂttﬂemﬂuﬁﬁ:mﬂhmw

complete their tables off the map.|

Hzvm ane gredp of students take a journey threugh yolrstate. Tell tism 1t writs down the cites they
weawild pass Emmmmwu nesd to Lay down thesr pisce of sring tw cutline this journsy, Once.
‘thieir string isin plscs, have the studsnts datermine tha distancs they wolld ravel Az an Mﬁﬁ.
students wm calouls the time 1 weuld ke 1o complats their journey i thay wers traveling 5t 50 miles

 par hout for the antire trip. Anothsr option wollld be-ts have students follow the coirse of & river that
flows through your stata_ measuring thie distance using siring te cutline the courss.

TIPS
S oA D e patote i sraight Unes by Eusting the it akong the
-ﬁﬁuﬁmmmﬂ-u:ammﬁwmpmmmmmmm-
thewm szamine = scale i ssch cornen
Hawe studants work insnviduslly = in small groupe, depsnding on time siaiatisand the size ef the -
s

MODIFICATIONS
Smmm gaww#mﬁg,{umﬂnﬂum whww \Find
;W:ﬁmuuﬁmrwmmm
Have students decide on cther distances lomeasigs,

Have stugents creste & ciris arsund your ity o town by Mtﬁhﬂhmﬁ thair
 padiug aned having thami use thecrals bartn massore this jnail disctione -

STANDARDS
Naional Geography Standord

‘Beogrsphy Standad 1 Hew o usa'mags and ather geograshic represemiations, geespatiad tachneingies,
nd spatial tinking fo urdersend ard com mminats inferstion lth gradsl

Comamen Core Stoe Stundartds: Mot

Grae & « Massursment & Dtz
CCES MATHLONTENTA MELA 2: Repressnt messurement qusntites using gizgrams such 3s pumbes like
diagrame that festurs 2 nnmmmntm
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MAF SCALE AND MEASURING DISTANCE

%h—ﬂhﬁﬁ&:uﬁpmm medsls to r=essnt and undsrstand quantiste
mHﬁn‘q:E

wﬁmmmunm describe spatial relanonsiips usimg cowrdingte geomETy
E iﬂlhﬁﬂtumsmlﬂﬂﬂl

Next Genaration Scanca Stondards
Crosssutting Concept 3- Cesi=, proportion, and guantity
Nafionat Sodial Shudies Stondand

‘Paople, Places, end Ervironments |Early pragiesh: Leamers will undarsiand concapis suh =s: locstion.
direstion, distance. and scate.

The Colloge, Corear & Civic Lo 03] Fromework for Sociot Studies State Siondards

mﬁmﬂmdﬁum;mﬁ !
Use rmsp= of diffenent siies ta describe tha locstizns of = envimamental cha:

ik i R e s i

mmwmmmm:qu
5oz sther goality orsize.
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MAP SCALE AND MEASURTMNG DISTANCE

95



Appendix F: Student Pre- and Post-Treatment Assessment.
NEmE

State Giant Tray Map of Montana Assezsmient

*This guasticnnaire = NOT A TEST. Voo will not los= points for wron= mmewers Maaue fry your kit to
anawarall qudstions, but do not worry if vou do ot Enow the answir to soma ¥

1. Inthisechool vear, kave vou stodied geomraphyT
g Tes
b No
e. Idon't miow.

F-J

How nmeh dovou like studyine geography?
& Itiz one of my feyvorite sutyects,
b. I like most other subjects better.
2. [have never studiad seczraphy,

[F¥]

5 res
b MNo
g. I doo’t know.

Iz Imowing how to read & map & ureful shall?
z. Yes
b Na
g. Idon'tknow:

Studest Céde (Tearksr Use' Only)
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5. Questiom refers to the map below.

UNITED STATES ANDY CANMAIIA

Write down the name of the state or district where vou live.

Ihvem.

Directly on the map, draw an “x"on the state or distnict where vou live.

Stud=nt Cote (Teacher Use Only)
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6 Onthe grid below, each squsre ie one mia wide and one mile long. Draw a map of Little
Town on the end. Draw the town's borders. Thén, uze the svmbols i the kev below to
draw the festures listed abova.

Width: 4.0 miles aast to west

Length: 5.0 milaz nerth to 2outh,

Main Street ning ez8t to west trough the town.
The schoal is on the northeast nde of town
Phelps Park 15 on the scathwest side of town
Pant Biver unt north to south throezh the toan

Scale

5 | = 1 mile
e —

Key
@ School
== Sireet

@ Park

—~—River

btodent Coda (T iezcirer Use Ouily]
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7. Question iz based on the map below.

........................
i

1 \ H
g Blue Sea ; § o ll:g::::;::y
: L :
M:": : Mountains
& : ~== Railroad
| ®* City
'(" Airport

2 ou

0 &0 120 180
Miles

About how far is Lake Hood from Lake Mzior?
2 Smiles
b, 60 miles
¢. 80 miles
d_ 140 miles

Studgent Coda

(Tzacher Uss (Ouly)
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8. Question 14 based on the highway map below:

3 (R EE Lt . > [
i N S RS '8
i - \: . - Vo 2 = ,’
i ¢ oV o S
¢ =~ ' ‘ =% 1 I ‘\ 2 ~1 \
/ ) o= S ¥~ ,
¢ 4 - =1 5 y u
'ﬁ,“ - Bk~ oy X “ - — 5 - ‘4‘“‘
VA Sal Lake P« X
] = g B - & A
ool City ~ s 7 N
N { S 2 o - .
- ) ¥ — > — N
\ e s . ” .t - .
\ e daig (T eRIY SEEN Sl AR =
- \ 0 % R : g 2
Loy Angeles t — - J. by :
, h ‘ Y\ o MAJOR HIOHWAYS
= = ~3 — ey
| S Y -~ o\ Tty b
- . - o~ g g N
N \ = ey oW 0w
- ~D

Table by RYSTROM Division of Herff Jon

To dnve from Loz Angeles 1o Salt Lake City m the most direct way; one would travel

a. Southeast
b. Southwest
c. Northeast
d  Northwest

(Teacher Use Only)
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Multiple Choice (MC) Scoring Guide

Assessment

Question
Number

Question ID

Content Area

Difficulty] Answer

7

2010-4G5 #6
(G009401

Space and Place

Hard |d. 140 miles

1994-4G6 #13
(010802

Spatial Dynamics
and Connections

Easy | c. northeast

Constructed Response Scoring Guide

Assessment
Question
Number

Question ID

Content Area

Difficulty

Answer

2001-4G8
#1 G012201

Space and
Place

Easy

Complete: the X correctly locates the state or
district written on the line.

Partial: The X does not point to precisely the
correct point but is in the correct region, meaning a
bordering state in most

areas of the country. Could credit a nonbordering
state in areas of New England where the states are
more difficult

to locate. OR: Response indicates a city and
correctly marks the map. Scorers should consult an
atlas if needed to determine if the

X is appropriately placed.

Inappropriate: The X is not located in the state or
district identified, the state is written with NO X
PROVIDED or the x is marked

and NO STATE PROVIDED.

2001-4G8
#15
G013001

Space and
Place

Hard

Complete: The response correctly locates all four
features and draws the length and width to scale in
the correct directions.

Essential: The response correctly locates four
features but not to scale, or correctly locates three
features and has the scale correct.

Partial: The response locates only one or two
features and has the scale correct, or locates three
features with an incorrect

scale.

Inappropriate: The response correctly locates
none of the features, and makes major errors in
scale and direction, or has scale correct only, or
locates one or two features with incorrect scale.

Appendix G: NAEP Scoring Guides used to score questions 5-8 on the pre- and post-treatment
assessments.
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Appendix H: Raw Data from Student Pre- and Post-Treatment Assessment.

Score

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

Post

Pre

A

C
C
C
A

C
A
A

C
C
A
A
A

C
B

A

B
A

B
A

C
A

B
A
A
A

Question

Student

SA-01-M

SA-02-M

SA-03-F
SA-04-M

SA-05-M

SA-06-M

SA-07-M

SA-08-F
SA-09-M

SA-10-F
SA-11-M

SA-12-M

SA-13-F
SA-14-F
SA-15-M

SA-16-M

SB-01-M

SB-02-F
SB-03-M

SB-04-F
SB-05-M

SB-06-M

SB-07-M

SB-08-M

SB-09-F
SB-10-F
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C
C
C
C
B
B
C
A
A
A

C
C
A
A

C
B
A
A

B
C
B
Cc
A

B
C
B
A

B
A

B

SB-11-M

SB-12-M

SB-13-F
SB-14-F
SB-15-F
SB-16-M

SB-17-M

SB-18-F
SB-19-M

SB-20-F
SB-21-F
SB-22-M

SB-23-M

SB-24-M

SB-25-F
SB-26-F
SB-27-M

SB-28-F
SB-29-F
SB-30-M

SB-31-F
SB-32-M

SB-33-F
SB-34-M

SB-35-M

SB-36-F
SB-37-F
SB-38-M

SB-39-M

SB-40-M
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B
A

B
A
A
A

C
B
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

C
A

C

SB-41-F
SB-42-M

SB-43-F
SB-44-F
SB-45-M

SB-46-F
SB-47-M

SB-48-M

SC-01-M

SC-02-M

SC-03-M

SC-04-F
SC-05-F
SC-06-M

SC-07-F
SC-08-F
SC-09-F
SC-10-F
SC-11-M

SC-12-M

SC-13-M

SC-14-M

SC-15-F
SC-16-M

SC-17-M

SC-18-M

SC-19-F
SC-20-F
SC-21-M

SC-22-F
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A
A
A
A
A
A
A
A

C
A
A

C
A
A

B
B
Cc
A

B
A
A

Cc
A

C
C
B
A

C

SC-23-F
SC-24-F
SC-25-M

SC-26-M

SC-27-M

SC-28-M

SC-29-F
SD-01-M

SD-02-M

SD-03-M

SD-04-F
SD-05-M

SD-06-F
SD-07-M

SD-08-F
SD-09-F
SD-10-F
SD-11-F
SD-12-M

SD-13-F
SD-14-M

SD-15-F
SD-16-F
SD-17-F
SD-18-F
SD-19-F
SD-20-M

SD-21-M
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Appendix I: Raw Data from SPSS Chi-Squared Analysis.

Attitude Questions (1-4)
Percent (%) Change per Question

Change
in 1 2 3 4
Answer

Ato A 51 18 60
Bto A 8 12 9
Cto A 15 3 4
AtoB 2
BtoB 5
CtoB 1 10 4
4
4

~
©

AtoC
BtoC
CtoC 10

w
IS
-
w
P INBININDNWIS | W

O |~
N

Skills Questions (5-6)
Percent (%) Change per Question

Change
in 5 6
Answer

CtoC 70
EtoC
PtoC
lto C
OtoC
CtoE -
EtoE -
PtoE -
ItoE -
OtoE -
CtoP
EtoP
PtoP
ltoP
OtoP
Ctol
Etol -

|
|

W O | |

[EEN

~|O |k O |1

WiFkIFP AW IW|O|IO N0 NN (PN o1
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Change

Answer

Ptol

1tol

Otol

CtoO

EtoO

PtoO

l1to O

OtoO

O | |O |

Skills Questions (7-8)

Percent (%) Change per Question

Change

\l

8

At A

B to A

Cto A

Dto A

Oto A

AtoB

BtoB

1IN |W O |01 ||

CtoB

DtoB

OtoB

o |~

AtoC

BtoC

O (B>

CtoC

N
oo

DtoC

OtoC

AtoD

BtoD

CtoD

N (A RO || O, INDNOIHO || |WIFL N W

DtoD

w
(6}

OtoD

AtoO

BtoO

CtoO

DtoO

= |O N |O|O

Owoo|OoO|d|d|W|WI|F [0
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Appendix J: Teacher Survey.

‘State Giant Traveling Map of Montana
Tencher Satisfaction Survey

Directiond: There are two types of queshons in this survey — yes-of no questions, and open ended
questons For the yves or no questions, pleaze circle vour enswer. For the open ended gquestions,
plesse answer m your own words.

1. How manmy students are in your class?
la. How mamy males?
lb. How many females”

le:Wipat 12 thee age ramga?

2-Bo you work with &y zssisisnt teachers? Y oo N

Za. hd they help give directions and anewer guestions durmg the study?

b Do youthmk that having an zametant teacher have been benaficial”

3. How much time did it take your class to complete the lezson Cardinal Directions”

£ How nmmch time did it take vour elass to complete the lzgson called Map Seals and
Measoring Distance?
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5. Did you enjoy uzing the State Giant Treveling Map of Memtans and sssoristed lessons? ¥ or
N

Sa Whht did vou like aboutt?

Sb. What did vou not like shouat 117

6. Do vou think that the lesson directions were easy to-follow? Y or N

Ba. What made them easy to follow?

&b, What made them difficalt to follow?

7. Do you thunk that all of the fessﬁn_nh_j ectives weremet? Y oo N

Ta: Which objectrves were met?

Th. Which chjectives weren't met?
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8. D all of vour students participate equally m the map sctrvities? Y or N

8. Do vour students tymcally work well i groups?

Sk Why do vou thunk some sndents werz left out?

9. Would yom be interested in bring the State Gisnt Traveling Map of Montana to your clsssroom
zgain” Y orN

0z How often do you think you would want to utilize thes resource?

Ob. Why wonld you not want fo use this regource azain?

£0. Iz there anvthins you would change sbout the State Giant Travelng Map of Montana and
zzsociated lessons? Y oo N

102 What would vou change?

10b. Wheat were the stensths of the State Giant Traveling Map of Montana and
associsted lesaons”
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11 Would you recommend thiz resource to otler teachers™ Y ar N

11a Why would you recommend that ather teachers use this tespurca?

11b: ‘Cﬂn_.- world vou not recommend this rescurce to other teackers?

12. Do you have mny sugpeshons on content that vou would Iie to see covered n additional

lezepms that will be written by members of the M ontans Geooraphic Alliancs?

13, Please leave any closimg comments; quesbons, and'of CoNCEMS.
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Appendix K: Raw data from Teacher Survey.

Question 1
School 1. How many students are in your class?
School A 16
School B 26
School B - 2 25
School C 19
School C -2 10
School D 21
la. How many males?
School A 10
School B 14
School B - 2 14
School C 11
School C -2 5
School D 9
1b. How many females?
School A 5
School B 12
School B - 2 11
School C 8
School C -2 5
School D 10
1c. What is the age range?
School A 9-10 years
School B 9-10 years
School B - 2 9-10 years
School C 9-10 years
School C - 2 9-10 years
School D 9-10 years
Question 2
School 2. Did you work with any assistant teachers?
School A No
School B No
School B - 2 Yes
School C No
School C -2 No
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School D

No

2a. Did they help give directions and answer
guestions during the study?

School A -

School B 0

School B - 2 They were not present.

School C -

School C - 2 -

School D -
2b. Do you think that having an assistant
teacher would have been beneficial?

School A Any time you get more help you never complain.

School B No, the lessons went very well.

School B - 2 -

School C Maybe. In my case, | didn't feel a need for one.

School C - 2 Perhaps in a larger class.

School D -

Question 3

School 3. How much time did it take your class to
complete the lesson Cardinal Directions?

School A 40 minutes

School B 45 minutes

School B - 2 45 minutes

School C 60 minutes

School C - 2 50 minutes

School D 55 minutes

Question 4

School 4. How much time did it take your class to
complete the lesson called Map Scale and
Measuring Distance?

School A 35 minutes

School B 40 minutes

School B - 2 80 minutes

School C 60 minutes

School C -2 50 minutes

School D 50 minutes

Question 5

School 5. Did you enjoy using the State Giant

Traveling Map of Montana and associated
lessons?
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School A Yes

School B Yes

School B - 2 Yes

School C Yes

School C -2 Yes

School D Yes
5a. What did you like about it?

School A | liked the way the students' eyes light up when |
opened the door to the room.

School B The students were very engaged and seemed to

enjoy the lessons. They were eager to get started
with each lesson and were able to be fairly
independent with it.

School B - 2 That it gets the students involved. It is hands on
which draws a lot of the students to it.

School C Gets kids moving, interacting, engaging.

School C - 2 Very engaging; interactive.

School D | liked the excitement and curiosity it sparked in

my students. The students have been exposed to
maps all year long, however, the SGTM of MT
allowed the students to interact and explore in a
way they had not before.

5b. What did you not like about it?

School A Packing it up.

School B With a small room and 26 kids desks it was a little
difficult to git in the room but this wasn't a huge
problem.

School B - 2 Early in the year with a difficult class it was hard

to not be distracted for some students. A lot going
on intitially, but students adapted quickly.

School C Nothing! It was great!
School C - 2 Nothing I didn't like.
School D The setup and take down made transitions to other

classes difficult. Although the lessons weren't
particularly long/extensive, my classroom had to
be cleaned an setup again for my next class. Other
large rooms/areas were not available during the
lesson times.

Question 6

School 6. Do you think that the lesson directions were
easy to follow?
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School A Yes and No

School B Yes

School B - 2 Yes

School C Yes

School C - 2 Yes

School D Yes
6a. What made them easy to follow?

School A They were written in traditional educational style
that we are all familiar with.

School B Well organized and detailed without getting too
much detail.

School B - 2 Outlined explanation.

School C Clear language, step-by-step.

School C - 2 Very clear and sequential.

School D The lessons were outlined in the lesson handbook

and again on your directions sheet for
administering the lessons.

6b. What made them difficult to follow?

School A Leaving out parts or only doing parts of the map
scale activity got a little confusing.
School B Not having had the chance to use it before, took a

bit to get comforatble, but by the second lesson it
was very easy.

School B - 2 -

School C -

School C - 2 -

School D The lesson directions were clear to the teacher,
however, students did struggle initially with the
table. They struggled identifying/measuring the
borders and rivers. A table that had more practice
measuring between towns/cities would have
helped before extending to borders and rivers, etc.

Question 7

School 7. Do you think that all of the lesson objectives
were met?

School A -

School B Yes

School B - 2 No

School C Yes

School C - 2 Yes

School D No

7a. Which objectives were met?
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School A -

School B All - lesson broke concepts into easy to manage
parts. Very well made.

School B - 2 Teaching about map scales and cardinal directions.

School C Students knew & applied cardinal directions to
locate places on the map. Students will use a map
scale to measure distances on the map.

School C - 2 Underastanding/using cardinal directions and
using map scales.

School D Cardinal Directions: both objectives were met.
7b. Which objectives weren't met?

School A -

School B None. Very well constructed lesson.

School B - 2 Recognizing locations in Montana (difficult to
find towns).

School C -

School C - 2 Some students hadn't quite mastered the map
scales. | think the math was hard for some of my
students.

School D Map Scale and Measuring Distance: objective 1
was not met, but was not included in the lesson.
Objective 2: students were not able to use the scale
bar with ease (see above 6b).

Question 8

School 8. Did all of your students participate equally in
map activities?

School A Yes

School B Yes

School B - 2 No

School C Yes

School C - 2 Yes

School D No
8a. Do yout students typically work well in
groups?

School A Yes, they are familiar with working in groups and
get along well.

School B Not usually. This however kept them engaged
enough that for the most part they were able to
work well together.

School B - 2 No, not this group.

School C Yes. It's a very tight group of kids; kind and
considerate.

School C - 2 Yes.
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School D It depends upon the activity, class, group
dynamics, and other factors.
8b. Why do you think some students were left
out?

School A -

School B General attitude of students - behavioral issues
that make group work/peer interactions more
difficult than most other students in the class.
Nothing related to the activity.

School B - 2 Most by choice, frusturated they couldn’t just play
on the map.

School C -

School C - 2 -

School D 1) Personal choice. 2) Poor attitude - struggling to
share. 3) Struggled with the
material/understanding.

Question 9

School 9. Would you be interested in bringing the
SGTM of MT to your classroom again?

School A Yes

School B Yes

School B - 2 Yes

School C Yes

School C - 2 Yes

School D Yes
9a. How often do you think you would want to
utilize this resource?

School A Every year.

School B Once or twice per quarter at least.

School B - 2 About once or twice a month at least.

School C Once a year for a week or two weeks.

School C - 2 1-2 times per year

School D I would like to use it in the Fall and again in the
Spring.
9b. Why would you not want to use this
resource again?

School A -

School B Moving desks/rearranging classroom can become
a bit of a problem with so many students.

School B - 2 A bit overwhelming for some of my students.
Need things at a very low/basic skill level.

School C -

School C - 2 -
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School D -

Question 10

School 10. Is there anything you would change about
the SGTM of MT and associated lessons?

School A No

School B No

School B - 2 No

School C No

School C -2 No

School D No
10a. What would you change?

School A -

School B -

School B - 2 -

School C -

School C -2 -

School D -

10b. What were the strengths of the SGTM of
MT and associated lessons?

School A All kids love crawling around on the floor and the
map gets them out of their desks & moving.

School B Gets the kids moving and presents the material in
a new and different way which gets them more
engaged.

School B - 2 Got students moving and active. Students love
hands on work.

School C It was so engaging for the students to interact with

the map. "Doing" (movement) the lessons through
the map had an impact.

School C - 2 It is so engaging. All of my students were excited,
active participants.

School D The lessons provided opportunities for cooperative
learning. The activities were hands-on/interactive.

Question 11

School 11. Would you recommend this resoucre to
other teachers?

School A Yes, | did.

School B Yes

School B - 2 Yes

School C Yes

School C - 2 Yes
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School D

Yes

11a.Why would you recommend that other
teachers use this resource?

School A All of the teachers in our elementary got the
opportunity to use the map more than once and
they all enjoyed it.

School B It is a different way to teach geography that gets
the students engaged. It is a great way to show the
scale of different states/areas.

School B - 2 Gets students excited, hands on, something
different for students than they are used to which
leads to more desire to use it.

School C Engaging, interactive, fun.

School C - 2 It engages students in topics that they might
otherwise find boring.

School D The SGTM of MT can be used as an additional
teaching resource as it ties into many of the
lessons | teach as part of the fourth grade
curriculum.
11b. Why would you not recommend this
resource to other teachers?

School A -

School B -

School B - 2 -

School C -

School C - 2 -

School D -

Question 12

School 12. Do you have any suggestions on content that
you would like to see covered in additional
lessons that will be written by members of the
Montana Geographic Alliance?

School A -

School B Lessons around Lewis and Clark or the
reservations.

School B - 2 -

School C Lewis & Clark based lessons would be awesome.

School C - 2 Maybe a lesson involving the journey of Lewis
and Clark in Montana.

School D -

Question 13
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School 13. Are there persistent educational concerns
that have affected geography education in
Montana? If so, what are they?

School A TIME.

School B -

School B - 2 Students don't use maps at other points in their
day/year outside of school.

School C Time is always an issue. | wish | had more time to
devote to more in-depth geography education.
Other subject areas often have to be prioritized.

School C - 2 Time. Major focus on some content areas due to
testing, but not much on social studies.

School D -

Question 14

School 14. Please leave any closing comments,
guestions, and/or concerns.

School A Thank you!

School B Thank you for this opportunity! It was a great
experience for the kids and something that | would
like to incorporate into my teaching in future
years.

School B - 2 Thank you! My class was so excited to use the
map. They wanted to keep doing all their mapping
activities on it.

School C Thank you! I'm glad we were able to participate.

School C - 2 Thank you!!

School D Thank you!
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Example of inappropriate answer to question 5.
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Example of complete answer to question 6.

Example of essential answer to question 6.
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Example of inappropriate answer to question 6.
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