
Introduction
Becoming lost in an unfamiliar location can invoke stress

and anxiety. With the aid of maps, however, it is much

easier to find our way. Those who own them have access to

digital maps and navigation technologies on their

smartphones. Our need to know where we are, and how to

find our destination is as important today as ever. Due to

rapidly increasing global interconnectedness, the notion of

a global society has emerged as a profound reality. This

increased global interconnectedness has resulted in the

ease and upsurge of world-wide social mobility. The trend

is expected to intensify as transport technologies improve.

Imagine, however, looking at a map and not being able to

make sense of it. You are lost, in an unfamiliar location,

possibly in an area where you cannot speak the language.

You are unable to use the maps you have access to and

unable to ask for directions. This would be an incredibly

frightening experience. 

The importance of graphic literacy, otherwise known

as graphicacy, has long been argued by many researchers

(Balchin and Coleman 1966; Balchin 1972; Balchin 1985;

Boardman 1976; Boardman 1990; Clarke 2007; Danos and

Norman 2009; Wilmot 1999). These note the critical

importance of being graphicate (graphically literate) due to

the numerous ways in which graphics are used in our

world, including, for example, advertisements, road signs,

maps, and graphs. Map literacy is only one aspect of

graphicacy. 

Although there is almost instant access anywhere in

the world to maps, some people do not find them to be

logical or usable in many of their current formats. These

people have come to be known as map illiterate. Unlike

the majority of us, they lack the ability to use maps for

day-to-day purposes. As a result, their lives can become

somewhat compromised as they are unable to navigate

confidently and find their way on their own. 

These limitations can lead to negative impacts on

lifestyles. An individual may be less likely to participate in

social occasions, to travel, to attend a job interview, or any

other type of common life experience that demands travel

to an unfamiliar location. Such people can become quite

dependent on others to help them find their way. Thus,

there is potential for these individuals to find their

independence reduced. Since modern life requires most

people to travel to new locations on a frequent basis for an

array of reasons, it is easy to see that this issue can become

problematic for map illiterate individuals. 

This paper discusses an aspect of a study that is

being undertaken in order to rectify this experience. The

overall aim is to design a new representation of geography

for map illiterate individuals. The first section discusses

the definition and classification of map literacy levels,

followed by a discussion of the artefacts that have been

selected for testing and the proposed methods for testing

these artefacts. We conclude with an explanation of how

the results will be utilized and what future work will be

carried out as a result of these tests. 
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Abstract
Cartographic artefacts are tools that can be used to help one find their way. It may be a map, or map-
related object. As yet, the best method for communicating cartographic information to map illiterate
individuals is not clear. Therefore, it is unknown if a map, or map-related object, is the most useful tool
in a given situation. Due to constant developments in technology, we have more tools available to
evaluate maps and their usability, and also to create a variety of products for different user groups and
purposes. It is becoming more commonplace to create tailor-made products for unique users than
previously. To design a map effectively for use by map illiterate individuals, we need to understand what
it is about different map designs that these users find ambiguous. Previous research into effective design
practices for cartographic artefacts provides the resources to scrutinize a pool of high-quality examples
that effectively communicate spatial information. Those selected for further evaluation were the London
A-Z, Google Maps, Recce app, and Palomar Crumpler maps. This paper provides a rationale for the
choice of examples, as well as testing methods and environment. The selection of high quality products
was done with ambiguity reduction in mind. Expected research outcomes should encourage map
reading, map use, and even map creation to be more inclusive. 
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Defining Map Literacy
Drawing on research undertaken by Derek Clarke (2003,

p.717), we can develop a definition for map literacy

specific to this research problem. In his research, Clarke

(2003) provides a definition for functional map literacy,

describing is as “the ability to understand and use maps in

daily life, for work and in the community.” Clarke (2003)

has adapted this definition from that of literacy as defined

by The Organisation for Economic Cooperation and

Development.

Following from this, Clarke employs the Basic Skills

Standards as outlined by the Basic Skills Agency (Lifelong

Learning 1999) to provide levels of literacy. The Basic

Skills Agency identified three levels of literacy; Entry

Level, Level 1, and Level 2. To be admitted to any of the

three levels, one must perform at 80% at that level. Clarke

(2003) used this to develop a scale for functional map

literacy. At Entry Level, one would need to able to identify

the main idea from a simple source. At Level 1, one would

be required to “understand and act on a graphical source

up to one page long” (Clarke 2003, p.715). At Level 2, one

would be required to “select material from more than one

graphical source” (Clarke 2003, p.715).

Using the above classification system in conjunction

with the three hierarchical levels outlined by Olson (1976),

Clarke applied this classification system to map literacy:

“Entry Level: Get the main idea from a single or simple

symbol (search, locate, identify, and compare a single

symbol). Simple estimation (measure, calculate,

relative size) on familiar symbols” (Clarke 2003,

p.718).

“Level 1: Recognising properties of symbol groups on

the map as a whole and analysing spatial patterns (more

complex recognition, reorganisation, decoding,

detection, compare, discriminate, contrast) more

complex estimation” (Clarke 2003, p.718).

“Level 2: More complex tasks leading to understanding

the meaning of spatial phenomena for knowledge

enhancement. At this level inferential reasoning is used

from the spatial relationships, patterns and map

phenomena of one or more referents or source. Higher-

order mental models are constructed. The user draws on

domain specific knowledge” (Clarke 2003, p.718).

Using this system, Clarke proposes that a person is

functionally map literate when they are classified at Level

1, i.e. They can consistently perform at 80% of Level 1.

Therefore, those at Entry Level would be considered to be

functionally map illiterate. 

The research undertaken by Clarke (2003) provides a

solid foundation for developing definitions pertaining to

map literacy and also for assessing levels of map literacy. 

In researching definitions of map literacy, it has

become clear that definitions can vary depending upon the

types of map in question. While Clarke’s (2003) definition

is suitable and could be utilized, a more specific definition,

for the purposes of this paper, is possible. Therefore, a

definition for this specific research project has been

developed and defines map literacy as the ability to find
solutions to navigation and wayfinding problems using
optimally designed cartographic products in an efficient
and satisfying way. This definition seems more appropriate

since it is directly related to maps specific to navigation

and wayfinding. 

Selected Artefacts
This paper is a follow-on from a previous paper, “Seeking

Effective Map Design Practices” which was submitted for

the International Cartographic Association’s biannual

conference, ICC 2015 in Rio de Janiero. (For an in-depth

investigation into the selection of these artefacts, please

consult the previous paper).

Four artefacts (Figure 1) have been selected for

evaluation by map illiterate individuals. The aim is to

determine which elements of these artefacts are effective

for these users and more importantly, which are

ineffective. 

By understanding which elements of current map

designs are effective and ineffective for map illiterate

individuals, we can aim to create a product/s with a higher

level of usability for these particular users.

Selection of Artefacts
As mentioned above, a previous study selected artefacts in

order to evaluate their suitability to this research. This pool

of artefacts was initially selected based on five criteria:

• Quality of map design (as discussed in Kenneth

Field’s MapCart blog 2014) in conjunction with at

least one of the following:

• Difference in platform;

• Difference in visualisation techniques;

• Inclusion of innovative techniques or technologies,

or;

• Tried and trusted.

The artefacts selected were not required to meet all of the

above criteria. The criteria were developed as a method for

ensuring the artefacts selected had properties important for

the testing component. It was imperative that the design of

these cartographic artefacts be of high quality to ensure all

selected met the design quality criterion. Only one of the

other criteria needed to be met as well to be considered for

review.

This pool of artefacts was then subjected to further

review for ability to effectively convey spatial
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information. This review was based on the success of the

products, their varying visualization techniques, and

formats (i.e. digital or analogue). 

After reviewing the pool of artefacts, the final

selection was made based upon a comparison of the

artefacts (Table 1). A set of ‘desirable design properties’

was developed with each of the artefacts being measured

against these properties. 

From Table 1 it can be seen that the London A-Z and

Melway maps are very similar in terms of their design

properties. Therefore, it was determined that due to their

similarities, only one of those products would be required. 

The remainder of the artefacts all differed in terms of their

properties. For example, of this particular pool of artefacts,

the Recce mobile app is the only one that utilizes 3D

visualization; whereas Google is the only one that allows

the user to plan routes. Finally, whilst the Palomar

Crumpler maps also have much in common with the

London A-Z and Melway maps, they are produced on a

durable material that is weatherproof and tear-proof,

properties which may appeal to users who prefer analogue

maps.

Of the five artefacts selected for initial review, four

are available for the city of London. As a result, the
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Figure 1. Artefacts for Evaluation clockwise (from top left) Recce Mobile app, London A-Z, Palomar Crumpler Maps,

Google Maps
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Melway map was eliminated. To ensure consistency in

testing the usability of the maps, all tests must be carried

out in the same location. Given that four of the five

artefacts are available for London, the decision was

straightforward.

The theory behind the selection of high quality

cartographic artefacts is that the higher the quality of the

product, the less likely it would be that ambiguous

elements exist. By attempting to ensure fewer ambiguities

it may be possible to limit the number of features difficult

for individual map-readers to understand. If an element in

a particular map is obviously ambiguous to the map

literate reader, there would be no need to include it since

there would likely already have been a solution provided

for that element thus far. Providing participants with poor

quality maps could increase the number of elements

causing confusion; elements that researchers themselves

could easily identify as requiring improvement.

Testing
The artefacts are being evaluated for their ability or, more

accurately, inability to convey spatial information to map

illiterate individuals. This is not to say there is something

‘wrong’ with the artefacts selected. These are effective for

the majority, and are therefore successful in solving the

problem they set out to resolve. It is also a test of their

spatial thinking. By using this selection, we can isolate

those elements of map design the map illiterate users find

ambiguous. It is possible that for certain elements the

design is fine, with the lack being attributable to the spatial

thinking abilities of the individual. The evaluations also

assist in identifying which elements of the designs are

effective and useful for these users. In light of the results,

a product tailored to these individuals’ spatial thinking

abilities can be developed.

Testing Environment
The ultimate goal of the research is to enhance the user

experience when attempting to navigate and find their way

in a location unfamiliar to the user. Therefore, the testing

would prove most effective if it were to take place in a

situation and location that replicates reality. However, in a

realistic situation, other elements such as spatial abilities

could impact user abilities to correctly read the given

maps. As a result, the issue of testing environment for this

research is currently under debate. 

If testing were to take place in a laboratory, it would

be much easier to control for spatial abilities and other

impacts of reality. On the other hand, the results may not

correctly reflect the true nature of the problem. Therefore,

these ‘problems’ will need to be taken into consideration

so that the most appropriate testing environment can be

determined. The only clear factor is that whichever

environment is selected, it must be unfamiliar to the

participants. If an environment is familiar to a participant,

there is no way of determining how much they are relying

upon and using the map.

Method for Testing
The testing will involve a series of map reading activities

requiring completion by the participants. Activities such

as: determining different features on a map e.g. park, water

bodies, hospitals, highways; drawing a route on the map
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from one specified location to another; travelling between

two pre-specified landmarks using think-aloud protocols;

and sketching a mental map of a given area familiar to the

participant. 

By engaging the participants in activities that reflect

day-to-day tasks, the areas they have difficulty with can be

determined. The incorporation of think-aloud protocols

will allow the researchers to infiltrate the participants’

minds and aid in understanding exactly what it is that the

participant is having difficulty with. Participants will be

required to use all four cartographic artefacts, each in a

different order to reduce familiarity with the tasks and in

different locations to avoid familiarity with the

surrounding environment. Any familiarity with location

will skew results, since reliance on the map may be

reduced or eliminated altogether.

Participants will also be required to comment on

capabilities of artefacts they believe may assist with future

navigation and wayfinding tasks. This will assist in

identifying what the users want and, in fact, need. 

The aforementioned map reading activities are all

necessary for a user to find their way from one point to

another. These activities will hopefully provide answers to

many questions, such as: Is the user simply identifying

features on the map? Or is the user perhaps relating the

map to the real world? In gaining an insight into which

subtasks cause the most difficulty, our efforts can be

focused accordingly and solutions to problems can be

developed.

Some activities that will be included for the

assessment of true map reading abilities will be selected

from the Spatial Thinking Ability Test (STAT) (Lee &

Bednarz 2012) and the Geospatial Thinking Scale (GTS)

developed by Huynh and Sharpe (2013). The remainder of

the activities will be empirically developed. The selected

activities will be focused on navigating and wayfinding

tasks and will involve three levels of each activity as

identified by Clarke (2003).

Use of Results
The results of the evaluation phase will be analysed to

determine if any correlations exist among factors

contributing to ambiguity in map illiterate individuals.

Those factors deemed significant in terms of ambiguity

will be further analysed to determine what alternatives can

be provided to alleviate the ambiguity. For example, if

perspective is noted as a problem, various other

perspectives will be provided for testing to identify

whether there is a perspective that is more effective for

these users. 

Future Work
The next stage of the research will involve conducting the

evaluation phase itself. With the questionnaires and map

reading activities developed, the evaluation phase is ready

to take place.

Conclusion
To summarize, the main aim of this research is to find a

more effective way to represent spatial information for

interpretation by map-illiterate individuals. Elements of

current map designs these users find ambiguous can be

identified as can potential alternatives to be developed,

opening the possibility for more people to have access to

spatial information with application and use for solving

everyday problems inevitably encountered. In theory, this

will cause the gap between those who can and cannot read

maps to decrease and allow map illiterate individuals

inclusion in the field. 
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