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A RESEARCH ON “MAP LITERACY” AND “SPATIAL COGNITION”
OF RURAL PEOPLE IN QUANG NAM PROVINCE
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Abstract - This paper presents the research on the awareness
and capabilities regarding “Map literacy” and “Spatial cognition” of
rural people in Quangnam province.The survey methods by using
investigation questionnaire and “Mental map”, of which 71 rural
people are asked to collect the data. From the interview results of
rural people, we identified that they have a lot of information
about the natural environment area. However, they could not
draw out this information on the map. We gather from these
results to know that the rural people do not have much “Spatial
literacy” and not enough "Spatial cognition”. The evaluation is
used for the implementation of community GIS and compiling a
"Mental map GIS" system to carry out a map skills training course
for rural people.

Key words - map literacy; spatial cognition; mental map; rural
area; Binhquy commune.

1. Introduction

In Japan and other countries, there are cases of using
GIS for community information-sharing among rural
people, hereafter called “Community GIS” (N.Q. Tuan
and Tsutsui, 2012) [4]. However Vietnam has
encountered difficulties when applying Community GIS.
The residents in rural area don’t have the “Map
literacy”’capability, which is the ability to read,
understand and use map, and the “Spatial
cognition”capability, that is the level of awareness and
understanding on the creation of objects and the spatial
environment around the community.
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Figure 1. Concept of Linkage between Literacies, Community
GIS and Region of Real Community

These capabilities are critical for the implementation
of Community GIS. The “Real community area” of rural
people is usually depicted on either the “(A) Accurate

Toém tat - Bai viét trinh bay cac nghién cru vé& nhan thirc va ning
Iwc lien quan dén "Kha nang doc hiéu ban dd" va "Nhan thic
khoéng gian" clia ngwoi dan ndng thén tinh Quang Nam. Phwong
phap kh&o sat bang cach st dung béng cau héi diéu tra va "Ban
dd ky we" dwoc thuwe hién déi véi 71 ngwdi dan néng thon dé thu
thap div liéu. Tir két qua phéng van clia ngudi dan nong thén,
chuing t6i x&c dinh rang ho cé rat nhidu théng tin vé cac khu vuc
moéi trweong tw nhién. Tuy nhién, ho khong thé vé ra thong tin nay
trén ban d6. Chung t6i thu thap tir nhitng két qua nay dé biét ring
nguwdi dan nong thén khdng cé nhiéu "Kha nang doc hiéu ban dd"
va khéng da "nhan thirc khong gian". Viéc danh gia nay dwoc s
dung d& thuc hién GIS cong dong va bién soan mot hé théng
"Ban dd ky &c GIS" d& phuc vu cho khoéa tap huén vé& k§ nang
ban dd di véi ngwdi dan ndng thon.

Tir khéa - doc hiéu ban d&; nhan thirc khdng gian; ban db ky tc;
vung néng thén; xa Binh Quy.

Map”, for example the topographical map available on
GIS, or the “(B) Mental Map” which is the cognitive map
of the rural people in their daily life [2]. To use
Community GIS, rural people need to have the ability to
match spatial information between (A) and (B) (Figl).
Basic literacies for this matching are “Map Literacy” and
“Spatial cognition”.

This research is a part of the research project
“Establishment and application of Participatory WebGIS
to Spatial visualization of community problems in Rural
Vietnam” supported by TOYOTA Foundation. This
project aims to establish the scheme on "Spatial
visualization of community problems" for founding,
understanding and internalizing community problems in
rural Vietnam. From the result, this project will contribute
outcome, which is scientific foundation for collaborative
“inter-local” network between regions that have common
problems about communities. The project team include:
Tottori  University, Osaka City University, Hue
University, Nong Lam University and The University of
Danang, University of Education. (Project No.D12-R-
0064; Leader: TSUTSUI Kazunobu, Tottori University).

2. The conduct and reporting of survey research
2.1. An overview about the Pilot sites

In Vietnam, we have selected 3 communes for doing
the research. They were Son Vien Commune (Nong Son
District), and Binh Lanh and Binh Quy Commune (Thang
Binh District).

Nong Son was established on 08/04/2008. It is about
75 km in the East of Tam Ky town. Total of natural area
is about 45,792.36 hectares, it divided into 07 communes.
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Total population (2013) is 31,662 people. Son Vien is a
mountainous commune of Nong Son district, with an area
of 25.17 square kilometer; population of 3,215 people
(2013). From the Dong Phu town to Trung Phuoc center,
when run over the Le pass, you can see two hot mineral
springs named Tay Vien on a small field. They are the
sources of underground water that origin at Hon Tau
Mountain, maintain and stable at below 800C
temperatures. Because heated water can hold
more dissolved solids, the hot springs also often have a
very high mineral content, containing everything from
simple calcium (Ca), potassium (K), sulfur (S), iron (Fe)
.. it could use for hot bathing, and mud bathing. Tay Vien
is really an attractive tourist destination, as well as an
ideal location for rehabilitation clinics for those with
disabilities.
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Figure 2. Map of Nong Son District

Thang Binh district include 21 communes and towns;
population of 186,964 people (2013), total area is 384.75
square kilometer. There are three distinct landforms in
Thang Binh district: the coastal area which contains
mainly white sand; plain area; mountainous area with
tropical forest. Most of mountainous area contain arid
land or laterite (soil types rich in iron and aluminum,
formed in hot and wet tropical areas).

Thang Binh has two distinct seasons, rainy season
from September to February of next year and dry season
from February to August. The weather often brings hot
dry wind and heavy rains in a few months. Besides,
Thang Binh also has 25km of coastline, and Cao Ngan
freshwater reservoir. There are many rivers and streams
flow all year round such as Ly Ly, Truong Giang but now
the water level at Ly Ly is lower; it is caused of climate
change in many years. The erosion and intrusion occur at
Truong Giang by sea water caused of rising salinity in the
whole water of river.

Although there is the same good condition because of
closing the National Highway 14E, however Binh Quy
commune has many advantages compares with Binh lanh
commune because it is located in the plain area. Binh Quy
has a total area of 27 square kilometer; population of
16,500 people (2013). The economy focus on agriculture
and breeding pigs and cattle, the retail trading sector are
developing fairly. Meanwhile, Binh Lanh commune with
an area of 19.29 square kilometer; population of 7,600
people, it is classified as difficult mountainous
communes. Economic activities are based on agriculture

and breeding pigs and cattle. Moreover, the forestry
protection and forest product are more importantin
driving economic growth.

The “potential problem” in Binh Lanh and Binh Quy
communes that is the problems of the hydrology, water
resources and environmental watershed sustainability of Ly
Ly river. Especially, we would like to examine the impact of
the supporting water on rice fields as well as the flooding
from upstream (Binh Lanh) to downstream (Binh Quy).
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Figure 3. Map of Thang Binh District
2.2. Research on Map literacy and results

To assess rural people’s ability in sharing
geographical information on the Internet (WebGIS), we
conducted the survey on the Map literacy skills and
Spatial cognition of the local people in 03 communes,
including Son Vien commune (Nong Son District) and
Binh Quy commune, Binh Lanh commune (Thing Binh
District). The survey was implemented based on PRA
(Participatory rural appraisal) with the aim of combining
knowledge and opinions of the rural people in planning
and project management. In designing the questionnaire,
we divided it into 2 parts: Part (A) with 2 questions
combining the answering and drawing according to the
memory about the features of the area where they live
(Map Literacy), part (B) with 14 questions (consciousness
of geography and space of the area and skill in using
map ), part (C) collecting the personal information of the
residents (name, age, sex, occupation, education level,
knowledge on local geography, interest in environmental
issues..).

Of 14 questions of part B, we design the questions that
related to the basic geographical knowledge and starting
from easy to difficult, including how to identify the
directions, map ratio, distinguish types (maps, charts,
schemes, diagrams), symbols and methods to express
them on the map, the height point, contour line, direction
of river flow, looking at the data sheet and charts to put
types of land in order, giving the right names of maps
with the content they express... All the questions are
associated with the illustrations, maps, schemes, data
sheet...in order helping the residents to visualize and
prepare the foundation for their answers.

The first subject in 03 communes we choose to
conduct the survey on consists of the cadres at communal
committee in different fields of working (environment,
land, irrigation, justice, youth union, police, farmers’
union, womens’ union, committee,..). For this subject, we
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want to discover how they apply their geographical
knowledge and skill to dealing with their administrative
tasks in the commune, how they familiarize themselves
with the terrain as well as local environmental issues. For
the second subject including the teaching staff and
students at secondary schools, as Tran Quy Cap and
Hoang Hoa Tham secondary school, we survey the
differentiation in geographical knowledge and space
consciousness among the students in grades 6, 7, 8? Do
they know where the interesting place is and where is
dangerous along Ly Ly River? Accordingly, we find the
conclusion on their love for their hometown, nature,
environment as well as desire to take advantage of Ly Ly
River in the best way. Similarly, in Son Vien commune,
we survey the residents living near the hot spring (Phuoc
Binh Pong village) to know the history of formation,
changes and development and how do they desire to
promote the benefit for serving the community all the
best. Through the questionnaires, we draw preliminary
comments:

- In the total of 71 sheets issued (14 questions B), the
rate of people having the right answer accounts for
68.7%. Of which, students in Binh Lanh commune make
up the highest percentage, 87.1% and the lowest belongs
to the residents in Son Vien commune, 48.6%. For the
result of grouping the subjects, the number of right
answers of students is the highest, accounting for 83.6%,
followed by teachers’ answers with 71.4%, staff’s
answers with 64.7% and the lowest for the residents’
answers with 48.6% (Table 1).

- From the results, we have the ranking of the
difficulty classification of the questions with increasingly

level (Table 2). The easiest question with the lowest
ranking that recognizing the symbols are compatible with
the description of the object, with 100% correct answers
(question B6-100%), and the most difficult question (B7-
26.8%) asked about how to determine the altitude of a
point based on the contours lines.

- Quotes about Questions (2 quotes: B6 and B7)

B.6. Ong/ba co thé nhan biét nhitng ky hi¢u nao 1a phu
hop voi viéc mo ta cac ddi twong sau ddy (xin ghi vao bén
duéi ky hi¢u):

(Can you recognize which symbol is suitable with
described objects below (please write below the symbols):

1. Conduong (Road)

2. Bénhvién  (Hospital)
3. Con sbng (River)

4. Thtraruong (Rice field)

NN Rt N

B.7. Duéi day 1a mot lwoc dd dia hinh. Xin Ong/ba
cho biét diém A2 c6 do cao bao nhiéu la ding?

(Following is a diagram of contour lines. Do you find
out the correct elevation of A2?)

1. 500m

2. 600m

3. 700m (X)

4. 800m

Table 2. Percentage of correct answers and the difficulty level classification of the questions

Total number

of questions Bl B2 B3 B4 B35 B6 B7 B8 B9 B10 | BI11 B12 | B13 | Bl4
(14y
Number of

63 59 27 24 58 71 19 52 59 56 70 65 29 43
correct answers
Correct rate % | 88.7 | 83.1 | 38.0 | 33.8 | 81.7 100 | 26.8 | 732 | 83.1 | 789 | 98.6 | 91.5 | 40.8 | 60.6
Difficulty 4 5+ | 11 12 6 1 13 8 5% 7 2 3 10 9
classification

- Total number of interviwees = 71

- 5* There are the same of 2 correct answers with the difficulty classification at average level
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Figure 4. The difficulty classification of the questions

3. Research on Spatial cognition and results

This study clarifies conditions of “Spatial cognition”
of rural people by Mental map. Mental map is the best-
known research outcome from behavioural geography.
Mental Map is widespread in the popular knowledge of
places, mental constructs that were seen as intervening
between geographical settings and human action.

For clarifying the characteristics of 5 elements that
Lynch (1968) [3] presented, Landmark, Edge, Path,
Node and District, in Binh Quy, Binh Lanh and Son Vien
communes. An investigation by using mental map method
was applied for compiling questionnaire on 5/2013. This
paper introduces the characteristics of 5 elements of 20
rural people in Son Vien commune (Table 3).

- The first, 90% of people cognized provincial road
611 as “Edge”, because this is administration boundary
between Son Vien commune and Que Loc commune.
However, local people have a high tendency to cognize
Mountain Edge Line that is administration boundary with
Duy Xuyen district, as not “Edge” but “Landmark” that is
every mountain.

- The second, we understand one characteristic about
Path. 9 local people draw Path from provincial road 611
to Tay Vien hot spring, however 2 cadres drawn only.
From this, we can understand different tendency to
cognize Tay Vien hot spring between cadres and local
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Figure 5. Percentage of correct answers (%)

people. Cadres understand hot spring as “Landmark” not
connected with provincial road 611, however local people
understand hot spring as “Landmark”connected with
provincial road 611.

- The third, a few people draw District on mental
maps. For example, local people have characteristics of
drawing originally area of Field/ Rice field or residential
area as not “District” but “Landmark”. From this, we
estimated that local people have a little experience of
areal cognition on daily life.

We extracted 26 Landmarks from mental maps of
local people. Most people (70%) draw Son Vien primary
school. In this proportion with more than for Son Vien
People's committee. And 50% of local people drawn War
memorial as characteristic Landmark. About natural
landmark, many local people cognized Phuoc Binh
freshwater reservoir, Hon Tau and Nui Chua mountains.
In this survey, we asked “On the map at question 1, please
give mark on the location that have hot spring” Therefore
all people drawn hot spring, however 25 % drawn hot
spring near provincial road 611 and 75 % people drawn in
off-street and Field/ Rice field area.

As this result, we presented conceptual mental map of
local people in Son Vien commune (Figure 6). Local
people cognized many elements near living space,
however cognized few elements in natural area.

Table 3. Elements of Mental map

Diém méc (Landmark)
Type of
Element R ) R N
Tw nhién (Natural) Kinh tée- xa héi (Socio — Economic)
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Ans
wer Rural
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Other Diém
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Figure 6. Conceptual mental map

4. Conclusion
Throughout the research, we find:

]

- “Map Literacy” and “Spatial cognition” of rural
people are at satisfactory level (68.7%); the rural people
are capable of acquiring the geographical and spatial
knowledge and sharing the information through WebGIS,
however, they need to be trained carefully.

- The rural people understand and express the spatial
elements similar to their living surroundings (economy-
culture - society) through the mental map better than they
do with the natural elements.

- From these results of the interview in Son Vien local
people, we know that local people have a lot of
information about the natural environment area. However,
they could not draw out this information on the map. We
gather from these results to know that the local people do
not have much “Map literacy” and not enough "Spatial
cognition”

The most important finding is that we are able to

identify the advantages and disadvantages when
describing elements by map literacy, which contribute
significantly to preparing a training program on the map
skills by using simple symbols to share GIS information
and potential problems.

Based on these results, we have built a "Mental map
GIS" system to serve for a training course in “Map
literacy” and “Spatial cognition” of rural people.
Regarding the implementation process and the results of
“Mental map GIS" system, we will report in another
article.
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