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INTRODUCTION

METHODS
EXPERIMENT 1 (N = 286)

Accurately estimating quantities is an important everyday task 

(e.g., time to get to a location or assessing environmental issues 

such as annual CO2 emissions).1

Which psychological factors enable us to make accurate 

estimates? 

Most research on real-world estimation has focused on how 

domain knowledge (e.g., specific exemplars, range of the values 

of the domain) helps produce accurate estimates.2 But is 

knowledge all that matters?

Here we consider whether also basic numeric abilities – such as 

symbolic-number mapping, the ability to accurately represent 

quantities relative to each other on a mental number line –

contribute to real-world estimation. Symbolic-number mapping 

has been shown to subserve various other numeric decision-

making tasks (e.g., risky choice) 3 but has not yet been 

investigated in the context of real-world estimation.

In two experiments, we tested whether real-world estimation is 

associated with symbolic-number mapping.

The experiments were conducted online (Prolific). Participants 

performed two tasks. 

EXPERIMENT 2 (N = 592)RESEARCH QUESTIONS

CONCLUSIONS

1) Estimation accuracy is associated with symbolic-

number mapping accuracy (BF = 52).

2) Estimation accuracy is independently associated 

with symbolic-number mapping (BF = 37) and 

domain knowledge (BF > 1,000).

3) The association is independent of the number-line 

range (Thousand or Millions) (BF = 0.8).

1) Is accuracy in real-world estimation associated with 

accuracy in symbolic-number mapping? (EXPERIMENT 1)

2) Does the association also hold when controlling for 

domain knowledge? (EXPERIMENT 2)

→ Self-report measure of domain knowledge

3) Is the association stronger when the range of the 

number-line task used to measure symbolic number 

mapping (traditionally up to 1,000) matches the range of the 

estimation task to measure real-world estimation? 

(EXPERIMENT 2)

→ In one condition participants performed a number-line task 

ranging from 0 to 1,000 (NLT Thousand), in another condition 

ranging from 0 to 100,000,000 (NLT Millions).

Symbolic-number mapping contributes to real-world estimation

accuracy, and it does so independently of domain knowledge.

This association is independent of whether symbolic-number

mapping is measured with a small-number or a large-number

range.

Our research suggests that interventions to improve real-world

estimation can benefit from not only focusing on imparting

knowledge about specific domains but could also include a more

generalized route by training symbolic-number mapping.

To measure real-world 

estimation accuracy: 

Country Populations 

Estimation Task 

Estimation Error =

|log10(
𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒

𝑎𝑐𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒
)|

To measure symbolic-

number mapping 

accuracy: 

Number-Line Task

Mapping Error =

|(
𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 −𝑎𝑐𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒

𝑎𝑐𝑡𝑢𝑎𝑙 𝑣𝑎𝑙𝑢𝑒
)|
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