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Background Methodology
Topographic Maps are Difficult

. 

. Answer questions:
1) Compare and contrast the two 

maps.
2) Compare and contrast the two 

Sample Map Comparison

Control group : Contour map introduction + verbal analogy filler task
Experimental group: Contour map introduction + map comparison

N = 80 (41 F), Temple University psychology undergraduates
(Yoked design)

Results

Main Effect of sex, 
Men > Women: 
(d = 0.64, p < .001)

Even controlling for 
Try for yourself: How would you determine what this terrain looks like? 
How big are the features? How would you plan a route? Is the region 

Question 1B: Men outperform women on TMA.
Question 2: Comparison did not increase 
performance on TMA.

Topographic maps are a formal 
notational system that only 

LOOKS perceptually 
interpretable.  Novices have 

intense difficulty understanding 
the conventions.

2) Compare and contrast the two 
terrains. 

3) Which would you rather hike 
across (from front to back)

Discussion

In written comparisons, we coded for words of three different types:
Spatial, Relative: Steep, slope, high/height
Spatial, Absolute: Elevation, flat, contour, line, shape
Non-spatial: Color, feature

Participants grouped based on whether a given word was included in 
explanations or not (approximately even distribution for each word).

Even controlling for 
map ability

** p < .05, corrected for 
multiple comparisons, all 
other words.

Male groups were not different. Participants who use 
‘elevation’ are not different on any other measures.

Spatial Measures Administered
Hidden Figures Tests Spatial Orientation Test Navigation Ability:

1. Navigation Self-
Report (SBSOD)

2. Map Self-report 

How big are the features? How would you plan a route? Is the region 
indicated going uphill to the right or downhill?

Developed  by Jacovina, Ormand, Shipley, & Weisberg
Topographic Map Assessment (TMA; Sample Items)

What predicts topo map comprehension?
A) Spatial Skills and Topo Maps

Disembedding (saddles) Perspective Taking Navigation Ability

Question 1
Question 2: Writing ‘elevation’ in comparison task 
was associated with better performance in women. 
No effects for any other words.
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Results

What predicts topo map understanding?
Sex, spatial skills, use of the word “elevation”; even 

controlling for experience with maps.
Does comparison support topo map learning?

Not in the current study. However, comparers who focus on 
the word and/or concept of elevation understand topo maps 

better, particularly women.
Why ‘elevation’? May be an indicator that a participant 

understands the key concept for topo maps. 
Future direction:

Language may be a key in linking the formal notation of 
topo maps to a 3D spatial representation. 

Is there a role for the word ‘elevation’ in topo map learning? 
Is it an indicator for important conceptual understanding?

Discussion
2. Map Self-report 

B) Sex Differences and Topo Maps
Are sex differences, which have been previously reported for 

topographic maps, (Lanca, 1998; Piburn et al., 2002), and with slope 
and navigation in general (Nardi et al., 2011; 2012; Weisberg et al., in 

revision) present in the current study, and/or predicted by another factor? 

How and in which direction 
would a stream flow?

Which slope is steeper: AB or CD?

Analogy can promote rule-based learning in spatial domains (Smith & 
Gentner, 2012), and is stronger when paired with spatial language 

(Gentner & Christi, 2010). Will comparison facilitate learning topographic 
maps? What is the role of spatial language use during comparison?

Does comparison support topo map learning?
Question 2

Question 1A: Disembedding, perspective taking, not 
navigation ability predict topo map understanding.

Correlations Disembedding
Perspective 

Taking

Navigation Self-

Report

Map Self-

Report

Disembedding ---

Perspective Taking -.45** ---

Navigation Self-Report -0.05 0.01 ---

Map Self-Report .14* -.25** .49** ---

Topo Map Assessment .35** -.49** 0.11 .35**


