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• For the proposed study, new memory material – based on the triad 

procedure conjoint-recognition items (Obidziński & Nieznański, 

2017) - was created:

• Sofa - Soda (verbatim similarity) - Couch (gist similarity)

• Verbatim condition material based on the sum equation.

• Target stimulus presents the number of two elements and their sum: e.g. 

In the kitchen, there are 34 utensils, including 27 forks and 7 spoons

• Related new stimulus presents the same elements and the same sum as in 

the target, but with a changed number of elements: e.g. In the kitchen, 

there are 34 utensils, including 26 forks and 8 spoons

• Unrelated new stimulus presents the same elements but with a change to 

both their number and their sum: e.g. In the kitchen, there are 32 utensils, 

including 14 forks and 18 spoons

• Gist condition material based on the comparison of objects' 

numerosity.

• Target stimulus presents the number of two elements, where one is 

bigger than another: e.g. Farmer has 7 dogs and 11 horses (a < b)

• Related new stimulus presents the same elements that are in the same 

relation (bigger-smaller) as in the target, but with a changed number of 

elements: e.g. The farmer has 10 dogs and 15 horses (a < b)

• Unrelated new stimulus presents the same elements but with a change to 

both their number and the relation between them: e.g. The farmer has 20 

dogs and 9 horses (a > b)

• In the developmental dyscalculia studies, there is a significant lack of 

research concerning LTM, the cognitive process central to learning 

and knowledge (the impairment of which for mathematical facts is 

implied in DSM-5, F81.0, and ICD-11, 6A03.0).

• The proposed study attempts to fill this gap by using the Fuzzy-Trace 

Theory (FTT: Brainerd & Reyna, 2023), which has been neglected so 

far in dyscalculia research.

• According to FTT, information is encoded in two memory traces, 

namely, gist and verbatim:

• The verbatim trace is a surface, symbolic and precise representation, 

capturing exact details such as exact numerical values (in numerical 

material);

• The gist trace, on the other hand, is more related to the meaning of the 

presented information such as the general magnitude of numerical value 

(it is more fuzzy/less precise).

• Studies on developmental dyslexia show the applicability of FTT to 

research on learning disorders (e.g., Obidziński & Nieznański, 2017, 

2022): FTT allows for more precise differentiation of cognitive 

processes, and thus prediction and analysis of specific memory 

effects. Therefore, it allows for a more precise study of memory 

functioning in dyscalculia, compared to the typically developing (TD) 

control group.

• The study aims to investigate verbal and numerical memory for 

verbatim and gist information in dyscalculia (in comparison with TD).

• Based on FTT, the understanding of dyscalculia, and empirical 
evidence, we consider the following 3 scenarios of the link between 
dyscalculia and number-related memory to be tested.

N1: impaired gist memory & enhanced verbatim memory

The gist seems to be related to the Approximate Number System

The inability to extract the gist from presented information can lead to poor 
performance in mathematical and scientific problem-solving tasks

Verbatim memory could work as the compensatory mechanism

N2: enhanced gist memory & impaired verbatim memory

Based on this fact and the FTT assumption of verbatim reliance in early 
development and that dyscalculia is observed from childhood

Precision and analytical reasoning are necessary for the emergence of further 
mathematical skills

Greater reliance on gist processing, leading to new heuristics and reasoning 
strategies, could compensate for the verbatim impairment

N3: both verbatim and gist memory impaired

• Scenarios for verbal memory:

• V1: enhanced gist memory & impaired verbatim memory
This pattern of verbal memory functioning in dyscalculia because of its frequent co-occurrence 
with dyslexia

• V2: no difference between DD and TD verbatim or gist memory.
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Conjoint-recognition multinomial model (Brainerd et al., 2022) based on Nieznański et al. (2023). 
Multinomial model shows for memory processes described in FTT.

As trees for unrelated new stimuli are the same, they are presented only once, with all three probe types in 
the root description.

089-Numerical Cognition #11

Possible scenarios for the study's results:

Participants

• Young adults
• Based on power 

analysis N = 58
(in each group)

• Based on group 
specificity N = 40
(in each group)

Two 
experiments

• Two experiments:
• Verbal memory
• Numerical 

memory
• Two conditions:

• Verbatim 
similarity

• Gist similarity

Study phase

• Memorization 
of stimulus 
lists

• 48 items
• Lists 

counterbalan
ced in verbal 
condition

Recognition 
test (Yes/No)

• Items: 24 target; 
24 related new; 
24 unrelated new

• Test probes:
• Is it the same 

as in study 
phase?

• Is it similar?
• Is it the same 

or similar?

Study design:
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