089-Numerical Cognition #11

Pl | e structure of long-term memory in

P 1N KRAKOW

EXCELLENCE INITIATIVE
RESEARCH
UNIVERSITY

Copernicus
Center

nz.:x Mathematical

Cognition and
L Learning Lab

developmental dyscalculia from a fuzzy-trace
theory perspective: a registered report

Idea of the project:
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Conjoint-recognition multinomial model (Brainerd et al., 2022) based on Nieznanski et al. (2023).
. The study aims to investigate verbal and numerical memory for Multinomial model shows for memory processes described in FTT.
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Study Material: Study design:
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* For the proposed study, new memory material — based on the triad Participants Study phase

. . e sy : o experiments
procedure conjoint-recognition items (Obidzinski & Nieznanski,

* Young adults * Two experiments: e Memorization * ltems: 24 target;
2017) - Was created: e Based on power s Verbal memory of stimulus 24 related new;
analysis N = 58 e Numerical lists 24 unrelated new
. .. . . . . (ineach group) memory ) ¢ Test probes:
¢ SOfa = SOda (Verbat|m S|m||ar|ty) = COUCh (g|St S|m||ar|ty) * Based on group e Two conditions: * 48 items e|Is it the same
specificity N =40 e Verbatim e | ists as in study
_ - . . (in each group) similarity counterbalan phase?
* Verbatim condition material based on the sum equation. * Gist similarity ced in verbal *Is it similar?
condition e|s it the same
. . \_ ) \_ ) \_ ) or similar?
* 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 Possible scen ari oS for the stu dyls resultS'

* Related new stlmulus presents the same elements and the same.sum asin e Based on FTT, the understanding of dyscalculia, and empirical
the target, but with a changed number of elements: e.g. In the kitchen, evidence, we consider the following 3 scenarios of the link between
there are 34 utensils, including 26 forks and 8 spoons dyscalculia and number-related memory to be tested.

* Unrelated new stimulus presents the same elements but with a change to N1: impaired gist memory & enhanced verbatim memory
both their number and their sum: e.g. In the kitchen, there are 32 utensils, The gist seems to be related to the Approximate Number System
including 14 forks and 18 spoons The inability to extract the gist from presented information can lead to poor

performance in mathematical and scientific problem-solving tasks
e Gist condition material based on the comparison of objects’ Verbatim memory could work as the compensatory mechanism
numerosity. N2: enhanced gist memory & impaired verbatim memory
: . Based on this fact and the FTT assumption of verbatim reliance in early

e Target stimulus presents the number of two elements, where one is development and that dyscalculia is observed from childhood

bigger than another: e.g. Farmer has 7 dogs and 11 horses (a < b) Precision and analytical reasoning are necessary for the emergence of further

mathematical skills

* Related new stimulus presents the same elements that are in the same Greater reliance on gist processing, leading to new heuristics and reasoning

relation (bigger-smaller) as in the target, but with a changed number of strategies, could compensate for the verbatim impairment
elements: e.g. The farmer has 10 dogs and 15 horses (a <b) N3: both verbatim and gist memory impaired
* Unrelated new stimulus presents the same elements but with a change to * Scenarios for verbal memory:
both their number and the relation between them: e.g. The farmer has 20 e V1: enhanced gist memory & impaired verbatim memory
dogs and 2 horses (a & b) 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.

References:
Brainerd, C. J., Bialer, D. M., & Chang, M. (2022). Fuzzy-trace theory and false memory: Meta-analysis of conjoint recognition. Journal of Experimental Psychology: Learning, Memory, and Cognition, 48(11), 1680-1697. https://doi.org/10.1037/xim0001040

Reyna, V. F., & Brainerd, C. J. (2023). Numeracy, gist, literal thinking and the value of nothing in decision making. Nature Reviews Psychology. https://doi.org/10.1038/s44159-023-00188-7

Nieznanski, M., Ford, D., & Obidzinski, M. (2023). Representation of shared surface information and false memory for abstract versus concrete pictures in the conjoint recognition paradigm. Psychological Research. https://doi.org/10.1007/s00426-023-01899-5

Obidzinski, M., & Nieznanski, M. (2017). False memory for orthographically versus semantically similar words in adolescents with dyslexia: A fuzzy-trace theory perspective. Annals of Dyslexia, 67(3), 318-332. https://doi.org/10.1007/s11881-017-0146-6

Obidzinski, M., & Nieznanski, M. (2022). Context and target recollection for words and pictures in young adults with developmental dyslexia. Frontiers in Psychology, 13, 993384. https://doi.org/10.3389/fpsyg.2022.993384




	Sekcja bez tytułu
	Slajd 1: The structure of long-term memory in developmental dyscalculia from a fuzzy-trace theory perspective: a registered report


