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Developmental Topographical Disorientation

How can we design wayfinding systems that are easy to remember?

Choosing landmarks that 
are easy to recognize

Showing instructions 
with visual elements 

Giving the option of the simplest route or 
one with most the memorable landmarks

Bridging the gap between map-based perspectives (allocentric 
view) and real world experiences (egocentric view) by using 
engaging technology that stimulates spatial orientation skills 
and empowers users with weak navigational skills and possibly 
DTD so they don't depend on technology for daily navigation.
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Bad 
landmark choice

Acceptable 
landmark choice

Ideal 
landmark choice

Trees are 
not good 
but here 
they are in 
a straight 
formation

Building 
is big and 
stands out 

Building is 
too similar 
to the ones 
next to it

Roundabout 
is big and 
stands out 

Statue 
is close 
and is not 
common 
so it 
stands out 

Statue is 
too small 
and far so 
it doesn’t 
stand out

• Turning directions into song lyrics 
does aid memory, but also leads to 
mistakes at other decision points.

• Participants did remember 
landmarks as decision points but 
often forget which direction to go 
there.

• Specific Visual Representations 
are enough to help memory, 
so adding lyrics is not necessary. 

• Visual representations should 
focus on one object rather 
than the entire scene for 
clarity.

In an experiment done with students, who identify as 
not having good navigational skills, the following was 
observed:

Version B
(with normal directions) 
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Route 1: Regentesse

Remarks & Quotes per step

Participants focused 
mainly on the size of 
the street to decide 
not to turn here.

"Waiting for the 
boulevard"

The size of the street and 
the alignment of the trees 
were the main indicators. 
Even though they 
remember the word 
"king" from the song 
verse "the king is always 
right", they didn't 
associate it with 
"Regentesselaan", which 
caused errors.

The visual representation 
and the song verse/written 
instructions were very 
memorable. "Obelisk" is not 
a commonly used word so it 
improved the saliency of 
the landmark.

"King doesn't say 
anything to me"
"I feel like this is the 
street becasue there 
are trees"

"Roundabout with 
obelisk, although this 
roundabout is not an 
actual circle"

"It does help that it said 
2nd turn because I 
would have gone 
straight"

The previous step and this 
one are seen as one action. 
Mistakes were made in the 
step before only because it is 
more of a square than a 
roundabout so the 
dimensions seemed like 
taking the first exit was going 
straight.

"I dont see anything so 
still straight"

"There was water on the 
map, so go straight until 
the water"

Most participants remembered 
to keep going straight until they 
see the next landmark. One 
mistake was made because the 
person completely forgot what 
was after the roundabout.

Same as last step. No mistakes 
were made.

Here some participants 
could already see a bridge 
or the stoplight (which was 
mentioned in the written 
instructions). They mostly 
anticipated turning left but 
still were waiting to 
encounter the small statue 
of a woman.

Because the statue was at the 
other side of the street and it 
was small in size from the point 
of view in which the decision to 
turn left, most participants 
except for 2 didn't see it. This 
caused a lot of confusion and 
participants expressed that it 
affected their remembered 
order. The sung instructions 
were remembered well because 
"stone woman" was mentioned.

"Here it says laan van 
meerdervoort, I dont see 
the statue"

The visual representation of 
the house was very similar to 
its real version. This was a 
good landmark choice 
because it is a big, stand 
alone object that contrasts 
with its immediate 
environment. Participants 
also remembered well the 
sung instructions.

"Stone woman should be 
before this but maybe I 
missed it"
"The fancy house looks 
like the image so now a 
slight right"

Because the last step was very 
memorable, it might have 
overshadowed this next step. 
Most participants 
remembered that they needed 
to go left at the brown house, 
but either 1) the visual 
representation was not clear 
enough or 2) there are many 
similar red brick houses which 
makes it not distinguishable.

"There are a lot of red 
houses"
"Was it the first one? Im 
just guessing now"

After the shock of the last 
step most participants took 
reflected on the fact that red 
house landmark was not so 
early. Some started thinking 
of the map and recalled that 
it was continuing straight 
until it was not possible 
anymore because of the 
landmark.

"I lost one image of what 
I'm looking for and then 
the rest is gone"
"Another brown house"
"One of the steps said 
until you can't anymore"

Since it is the same action 
as the previous step, and 
could also see the T 
intersection at the end of 
the road then they were 
more confident on 
continuing straight. Still 2 
participants made a mistake 
because there were still a 
lot of red houses around 
that looked like the one of 
the visual representation.

"This looks like the 
brown house"
"Go straight until you 
can't no more"

As the landmark before the 
last it is expected that 
participants would get 
confused on the direction to 
choose. Some participants 
mentioned remembering 
the map to make the 
decision rather than the 
instructions (going right 
would mean going back to 
the area full of water).

"I remember these 
houses but I anticipated 
them differently"
"Can't go straight, 
should not go right"

Some participants had fully 
forgotten the last step (probably 
because there was a already a 
stoplight in the way on step 8). But 
still most managed to make the 
correct decision. It was mentioned 
that because crossing the street 
seemed like a more difficult action 
then they would have probably 
remembered it so right is the path 
of least resistance. The choice of 
wording traffic light vs stop lights 
is interesting.

"I honestly thought I was 
done, I don't remember this 
street"
"What was it at the traffic 
lights?"

Navigation error distribution

Written 
instruction

Sang
instruction

1 2 (right) 3 4 (straight) 5 6 7 8 (left) 9 (right) 10 13 (left) 14 (right)11 12

"I think still straight 
because of the traffic 
lights at the end"

Observation

Comments 
from 
participants

Timeline of navigation

Duration: 5 minutes
Total decision points: 14, with 6 key steps (instructions) that required remembering due 
to a change in direction or obstacle.
Overall performance: 
16 out of 224 possible errors. Participants made an average of 1.06 errors with a 
deviation of 0.84. This is fewer than expected.
The combination of this route being instructed without the MMA and having done it as 
the second route in the experiment resulted in no errors made.
Most salient landmarks:

Roundabout (Step 4): Highly contrasting with its environment, making it 
memorable.
White House (Step 8): A distinct object that also stood out visually.

Main insights:
Musical Mnemonic Aid (MMA): Participants with the song- based navigation aid 
made fewer mistakes on the instructed steps, but made more errors at other the 
other non- instructed decision points.
Overshadowing Effect: In cases like the White House, participants often forgot 
what followed immediately after a highly salient landmark.
Creation of a mental map: Participants seemed to remember well the general 
route on the map and that gave them the tool to "guess" where they needed to go if 
they didn't remember the instruction. This indicates a notion of egocentric 
orientation that was not expected in the design of this experiment.

If the navigation instructions 
are turned into a song, are they 
easier to remember?

Design Goal

Design Concept

Context

For people with DTD, and everyone who is not good at navigation, 
maps would be easier to remember if our GPS showed us the 
routes based on the places we already know. 

It would also make it easier to learn new routes based on those 
landmarks that have already been previously learned. 

The navigation system aims to be entertaining, precise, and allows user autonomy. 
The user feels guided, informed and committed to learn the route. 

The navigation system is 
a GPS that creates routes 
based on your most 
frequented places and 
landmarks that are easy to 
recognise. 

It helps you learn new routes 
by showing you a song with 
the directions that lasts 
precisely the length of the 
route so you can listen to 
it on the way. Songs can be 
your preferred music genre.

The steps are shown with a 
visual representation of a 
landmark that is an object 
easy to locate at the specific 
decision points of the route. 

When you just moved to a 
new city or started a new 
job and you need to learn 
specific routes in your new 
physical environment by 
cycling. 

Version A
(with directions as a song) 

“Developmental topographical disorientation (DTD) refers to the lifelong 
inability to orient in extremely familiar surroundings despite the absence of 
any acquired brain damage or neurological disorder” (Iaria & Burles, 2016)

What is DTD?

Landmark

Landmark

Landmark

Landmark


