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We expect to find a positive relationship between finger gnosis

score and calculation fluency, as well as, SAT/ACT math score.

Additionally, we hypothesis that finger gnosis will be positively

related to the frequency of utilizing memory based strategies to

solve addition problems. This is expected as previous research

indicates that gifted children are able to use retrieval strategies

when solving mathematical problems more frequently and with

greater ease (Imbo, Vandierndonck, Rosseel, 2007). A stronger

mental representation of a concrete numerical value, represented

through fingers, allows for calculation skill based in memory and

retrieval rather than requiring a visual representation (counting on

one’s fingers).

Introduction
Finger Gnosis

The participant places their hand inside a box while the

experimenter lightly touches two fingers at a time. The

participant must indicate which fingers he/she felt as being

touched by pointing to a diagram on the outside of the box.

Addition Strategy Assessment

14 simple, 6 moderate, and 10 difficult addition problems are presented to the participant one at a time on a computer monitor and

responses are timed. The participant may solve the problem in any way they like but they are unable to use a calculator or piece of paper.

The participant must speak the answer out loud and explain how they came up with the answer. The strategies are described below. The

computer records reaction time (RT) as a measure of calculation fluency. Three experimenters will code the strategies.

Calculation Fluency

Participants complete the addition and subtraction-

multiplication subtests of the Kit of Factor-References

Cognitive Tests (French et. al., 1963). Participants have a set

amount of time with which to complete as many problems as

possible as accurately as possible.

Significance

Finger gnosis is the ability to mentally represent one’s fingers.

Previous research links it with mathematic performance. When

developing mathematical understanding as a child, using fingers

as a symbolic representation of number allows a link between

symbolic and non-symbolic representations. Use of finger

counting diminishes when the bridge between symbolic and non-

symbolic representation is built.

Multiple strategies are implemented by children and adults alike

when presented with a mathematical problem. Addition strategies,

those utilized to solve addition problems, range from memory-

based solutions to concrete representation solutions (See Table 1).

Finger counting is a frequently applied strategy among children,

persisting into adulthood. However, with the ability to mentally

represent numerals, one gains the ability to solve problems

mentally, even relying on retrieval from memory.

Noël (2005) isolated a relationship between finger gnosis and

calculation skill. Penner-Wilger et al. (2013) has extended this

relationship to adults; finger gnosis has been viewed as a building

block with which adults are able to solve more complex

arithmetic calculations with memory based strategies.

The current study will attempt to:

1. Replicate findings of the relationship between finger gnosis

and calculation fluency established by Penner-Wilger and

colleagues (2013).

2. Extend their findings by using a distal measure of the math

performance: SAT/ACT math score.

3. Determine if there is a relationship between finger gnosis and

addition strategy selection.

Participants

Researchers recruited participants (age 18-24) from the FSU

psychology participant pool.

Measures

SAT/ACT math scores, finger gnosis task, calculation fluency,

and addition strategy tasks were administered.

Procedure

Each participant was be tested individually. After receiving

informed consent from the participant, the experimenter

administered the finger gnosis task, addition strategy measure,

and a measure of calculation fluency.

Methods

Addition Strategy Definition

Counting Fingers Min- 2+3; start at 3, counted 4, 5. Max- 2+3; start at 2, counted 3, 4, 5. Sum- 2+3; 1, 2..3, 4, 5.

Fing (Fingering) Looking at fingers without counting them and then speaking the answer. 

Verbal Counting Counting out loud or in head to get answer. Min, Max and Sum.

Count by # As if from the multiplication table. 8+2, works because these are multiples of 2s.

Retrieval The answer is retrieved directly from long-term memory.

Decomposition 9 + 8 might be solved by subtracting 1 from 8, then adding the 1 to 9, and finally adding 7 and 

10. 

Multiply Solution is described as multiplication. For example, 6 + 6, is “6 times 2 is 12.”
Other/ Mixed Multiple strategies used. 

Algorithm (Double

Digit Addition)

The solution is described as adding columns together as if the problem was stacked. 38 + 26 is “I 
added the 6 and the 8 to 14, carried the one, and added 3 and 2 to 5, plus my carried 1 for 64. 

Sequential (DDA) The sum is kept as a running total. 38 + 26 is “30 and 20 is 50, and 8 makes 58, and then 6 more 
is 64”.

Combining Units 

Separately (DDA)

The tens and ones are added separately. 38 + 26 is “30 plus 20 is 50, and then 8 plus 6 is 14. The 
10 from 14 makes 60, so it’s 64.”

Compensating (DDA) The numbers are adjusted to simplify the calculation, trading from one number to another before 

addition. 38 + 26 is “like 40 and 24, and that’s 64”.

Easy Medium Difficult

Examples: 3 + 6 (9) 16 + 7 (23) 62 + 27 (89)

8 + 4 (12) 9 + 15 (24) 13 + 17 (30)

A better understanding of the relationship between finger gnosis

and mathematical ability allows for a solid comprehension of how

mathematical skill is acquired. In application, this assists teachers

in effectively teaching math skills as they will gain a better

understanding of how to bridge the gap between symbolic and

non-symbolic representations. This study will allow for an

extension of these findings drawing long term significance into

adult populations.

If the relationship between finger gnosis and mathematical ability

persists throughout the life span and is not limited just to a child

population, further research should be conducted with the goal of

developing training programs.

Table 1. Definitions of strategies 

Table 2. Examples of problems at each level of difficulty
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