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Abstract

Dyscalculia, or mathematics learning disorders, is currently known to be heterogeneous (Wilson & Dehaene, 2007). While
various profiles of dyscalculia coexist, a general and persistent hallmark of this math learning disability is the difficulty in
memorizing arithmetic facts (Geary, Hoard & Hamson, 1999; Jordan & Montani, 1997; Slade & Russel, 1971). Arithmetic
facts are simple arithmetic problems that are solved by direct retrieval from memory. Recently, De Visscher and No€el (2013)
showed hypersensitivity-to-interference in memory in an adult suffering from a specific deficit of arithmetic facts storage.
According to the authors, arithmetic facts share many features. The overlapping of these features between arithmetic facts may
provoke interference. Consequently, learners who are hypersensitive-to-interference could have considerable difficulties in
storing arithmetic facts. The present study aims at testing this new hypothesis on fourth-grade children who are learning
multiplication tables. Among 101 children that were assessed, 23 low arithmetic facts learners were selected because of their
low score in arithmetic facts fluency (controlling for processing speed). Twenty-three control children were selected, matched
for classroom, gender, and age. In addition to a subtest of global reasoning, these participants were given a multiplication
production task and a memorization task of low- and high-interference associations. The results show that children with low
arithmetic fluencies experience hypersensitivity-to-interference in memory compared with children with typical arithmetic
fluencies.

Research highlights

• This study proposes an explanation for the arithmetic
facts deficit, which is a hallmark of dyscalculia that
has not yet been explained.

• We test a novel hypothesis stemming from a recently
published case study, which is that hypersensitivity-
to-interference prevents people from storing arith-
metic facts.

• Results corroborate this hypothesis and show that
fourth-grade children who face difficulties in arith-
metic fact storage fail to memorize high-interference
paired-associates while they succeed in memorizing
low-interference ones.

• The interpretation is that hypersensitivity-to-interfer-
ence may hamper the storage of arithmetic facts,
because arithmetic fact representations overlap.

Introduction

Simple calculation ability is acquired by most people
through schooling. Some individuals, however, already
face difficulties at the early stage of math learning
development. Math learning disability that cannot be
explained by a lack of intelligence, educational depriva-
tion or sensory deficit is labeled dyscalculia. The
prevalence of dyscalculia ranges from 3 to 6% (Geary,
2004; Shalev, Auerbach, Manor & Gross-Tsur, 2000).
Two viewpoints exist regarding the etiology of dyscalcu-
lia. Some researchers consider that dyscalculia is due to
specific impairment of the basic numerical representa-
tions, usually called the Approximate Number System
(e.g. Piazza, Facoetti, Trussardi, Berteletti, Conte,
Lucangeli, Dehaene & Zorzi, 2010). Others consider
that dyscalculia is a consequence of a general cognitive
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processing deficit, such as a working memory deficit (e.g.
McLean & Hitch, 1999; Passolunghi & Siegel, 2004;
Simmons, Willis & Adams, 2012; Swanson & Jerman,
2006). These different hypotheses are not mutually
exclusive, since the atypical trajectory of the develop-
ment of math abilities is thought to be multi-determined
and seems to lead to different mathematical profiles (e.g.
Wilson & Dehaene, 2007). Despite this heterogeneity,
one observation is recurrent in the literature, however:
People with dyscalculia face persistent difficulties in
retrieving arithmetic facts (over-learned single-digit
problems such as 3 9 5) (e.g. Geary, Hoard & Hamson,
1999; Jordan & Montani, 1997; Jordan, Hanich &
Kaplan, 2003; Slade & Russel, 1971). More precisely,
many children with dyscalculia fail to develop an
arithmetic facts network and do not show the typical
transition from a procedural counting strategy to a
memory-based retrieval resolution (De Smedt, Holloway
& Ansari, 2011; Garnett & Fleischner, 1983; Geary,
Brown & Samaranayake, 1991; Jordan & Montani,
1997). This transition seems to be supported by the
medial temporal lobe structure, in particular the hippo-
campus. This structure has been suggested to play an
important role in the initial consolidation of arithmetic
facts in long-term-memory, while the angular gyrus is
held to support the retrieval of fully consolidated facts
(De Smedt et al., 2011; Grabner, Ansari, Koschutnig,
Reishofer, Ebner & Neuper, 2009).

During this storage stage, children have to create
reliable bonds between a problem and its solution. It is
well known that paired-associate memorization is hin-
dered when the items to be remembered are similar to
one another, both in short-term (e.g. Conrad & Hull,
1964; Conlin, Gathercole & Adams, 2005) and long-term
memory (Hall, 1971). Arithmetic fact storage is sequen-
tial learning of associations made of very similar
elements (the ten digits). For instance, 6 9 7 = 42 and
6 9 8 = 48 have in common one operand and the
decade of the answer. The similarity of arithmetic facts
has been described by Campbell (1995) in his connec-
tionist model of the mature arithmetic facts network.
According to this model, simple arithmetic problems
constitute nodes that receive similarity-based excitatory
input during retrieval and compete until one of them
reaches a critical threshold. While the major work of
Campbell concerned interference in the retrieval stage of
arithmetic facts, he also suggested that the learning stage
suffers from proactive interference (Campbell &
Graham, 1985; retroactive interference has been mod-
eled by McCloskey & Cohen, 1989). Indeed, sequential
learning of related items is known to suffer from
proactive interference, meaning that previously encoded
information makes it difficult to store new related

associations (see Jonides & Nee, 2006, for a review).
When children have to learn arithmetic facts, they have
to cope with considerable overlap between previously
encoded items and new ones. At the working memory
level, several recent models support the idea that the
more features items share, the less they will be held in
memory because of interference (Farrel & Lewandowsky,
2002; Oberauer & Kliegl, 2001, 2006). In a list of
successive items, the amount of feature overlap of new
items with all preceding items determines the degree of
proactive overwriting and therefore the encoding
strength. When children are learning arithmetic facts,
they are confronted with proactive interference from
previously learned facts and interference from all num-
bers in working memory.

Interference errors in children with math learning
disabilities have already been reported by some studies
that showed forms of intrusion of related but problem-
irrelevant information into working memory (Geary,
Hoard & Bailey, 2012; Passolunghi, Cornoldi & De
Liberto, 1999; Passolunghi & Siegel, 2004). Recently, De
Visscher and No€el (2013) have suggested that hypersen-
sitivity-to-interference in memory might explain some of
the difficulties in learning arithmetic facts. These
authors tested one patient who presented a high level
of cognitive functioning and a specific impairment of
arithmetic facts encoding. They showed, using a
recent-probes task and associative memory tasks with
manipulated level of interference, that the patient had
hypersensitivity-to-interference in memory. They argued
that this could explain her difficulties in building an
arithmetic facts network in long-term memory. How-
ever, this study only reported an association of disorders
in a single case.

The present study aims to go further by testing the
general applicability of this new hypothesis. To evaluate
the impact of sensitivity-to-interference on the acquisi-
tion of arithmetic facts, we selected fourth-grade chil-
dren who presented low arithmetical fluency and control
children from the same classroom, matched for gender
and age. Since this study focuses on the retrieval process,
we chose fourth-grade children at the end of the school
year, because by this time, they have been taught all the
multiplication tables. These two groups were submitted
to a new paradigm of associative memory including low
versus high interfering associations. This task permitted
us to test whether low arithmetical fluency children
presented impaired associative memory or hypersensi-
tivity-to-interference in the context of associative mem-
ory. This study sheds light on one of the potential
explanations of why people with dyscalculia have such
difficulty in building an arithmetic facts network in
memory.
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Method

Participants

Fourth-grade children were recruited from three elemen-
tary French-speaking schools, composed of upper-
middle-class families. A total of 101 children, from six
different classrooms, were collectively tested in order to
create two groups differing in their arithmetical fluency. In
their classroom, they were given three arithmetical fluency
tasks and a processing speed task (the ‘Symbols’ subtest
from WISC-IV, Wechsler, 2005). The two first fluency
tasks, consisting ofmultiplication and simple addition (see
the description below), were used to assess the arithmetic
facts networkof the children. These arithmetic operations
are known to be mostly solved by retrieval (Campbell,
1995, Barrouillet & L�epine, 2005; De Brauwer, Verguts &
Fias, 2006). In each class, the three or four children who
had the lowest scores in the arithmetic fluency tasks (the
sum of scores for multiplication and simple addition) were
selected, controlling for their processing speed (equal or
superior to the 25th percentile). This group is labeled ‘low
arithmetical fluency (low AF) children’. Among these
children, five were excluded: two children scored below
one standard deviation in the processing speed task, one
child was too old and another too young (and therefore
could not be matchedwith a peer), and one was sick at the
time of the individual testing. Typical AF children were
matched on classroom, gender and age, and scored in the
arithmetical fluency task at at least one standard deviation
above their low AF child peer.
A total of 46 children (22 girls) took part in this study

and were tested individually in a separate quiet room (on
the same day as the selection phase or a maximum of two
weeks after). The testing startedwith the Picture Concepts
subtest (from WISC-IV; Wechsler, 2005), providing a
measure of reasoning. The interfering association taskwas
therefore administered, providing ameasure of associative
memory skill with andwithout proactive interference. The
testing ended with a computerized multiplication task, to
assess individually the level of AF of each child and to
confirm our group selection.
The study was approved by the ethical committee of

the Psychological Sciences Research Institute of UCL
(Belgium). Parents filled in a consent form for their
child’s participation.

Stimuli and procedure

Arithmetical fluency tasks

Three arithmetical fluency tasks were used: one with
multiplications, one with simple additions and one with

complex additions. Each operation task was presented
on a double-sided sheet of paper (10.5 9 14.9 cm).
The front of the multiplication sheet included one of

each possible commutative pair of operands from 2 to 9
(36 problems, with ties problems). The position of the
larger operand (first versus second) was counterbalanced
controlling for the response size (the responses’ mean of
each position category was kept equal). The back of the
sheet included the reverse problems to the ones on
the front (operands were switched). The order of the
problems was pseudo-randomized so that no two
successive problems shared any operand and no two
successive answers were identical. Once the experimenter
had told them they could start, the children had
90 seconds to answer as many problems correctly as
possible.
Each side of the simple addition sheet consisted of the

32 possible combinations of operands whose sum was
less than or equal to 10, with the exclusion of problems
containing a 0 or 1 as operand (the ties problems were
presented twice). The problems were ordered using the
same pseudo-randomization criteria as in the multipli-
cation task. Once the experimenter had told them they
could start, the children had 1 minute to answer as many
problems correctly as possible.
Finally, the complex addition task consisted of 40

problems with two-digit operands whose sum was less
than 100. Half of the problems require a borrowing
procedure. In each of the two conditions (borrowing or
non-borrowing), the problems were distributed evenly
with respect to the position of the larger operand. Once
the experimenter had told them they could start, the
children had 1 minute to answer as many problems
correctly as possible. This final arithmetic task provided
a measure of complex calculation skills.

Computerized multiplication task

This task included one of each possible commutative pairs
of operands from 2 to 9 (36 problems). The position of the
larger operand (first versus second) was counterbalanced
controlling for the response size (the responses’ mean of
each position category was kept equal).
The procedure started with a grey background screen

with a small blank window in the center. As soon as the
child was ready, the experimenter pressed the ENTER
key to display the problem. The problem then appeared
in the blank window and remained until the spoken
answer of the child was detected by the voice key (with
no time limitation). The experimenter quickly encoded
the child’s answer and checked her/his attention level
before launching the next trial. Before starting the
experiment, five easy addition problems were set to
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familiarize the children with the computer and the voice
key. The accuracy variable is expressed as a percentage of
correct responses and the speed corresponds to the
median reaction time (measured by the voice key) of the
correct responses.

Interference paradigm

The objective was to assess the sensitivity-to-proactive
interference of children in the context of associative
memory. Since we could not find any task to assess this
in the literature, we created a task combining associative
memory and proactive interference. For the associative
memory aspect, we were inspired by paired-associate
learning, including an encoding phase (presentation of
pairs of items) and a retrieval phase (verification of
pairs). For the proactive interference aspect, we were
inspired by the recent-probes task of Monsell (1978), in
which the level of interference is manipulated by re-using
items from previous trials. This paradigm is frequently

used to test sensitivity-to-proactive interference (Jonides
& Nee, 2006). We decided to use pictures of famous
cartoon characters and pictures of locations in order to
make the material more attractive and to motivate the
children to learn the associations. In practice, children
had to memorize where the cartoon character was. They
successively saw three different associations of characters
and locations (one picture on each side of the center of
the screen remaining for 3 seconds; see Figure 1).
Directly after the three presentations, a purple screen
with the word ‘verification’ in the center appeared for
1500 ms, and the verification phase started. Children
had to verify whether the association displayed was ‘true’
or ‘false’ by pressing either the left key (S key, with a
green sticker) or the right key (L key, with a red sticker).
During the verification phase, one green ‘True’ and one
red ‘False’ square remained at the bottom left and right
of the screen until the child answered (to decrease the
working memory load). There was no time pressure.
When the child answered, the square corresponding to

Figure 1 Procedure and timing for two blocks in the interference paradigm.
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the child’s response was highlighted for 1 second. Three
associations had to be verified. After a block (a learning
phase and a verification phase), a special screen showing
a personified Earth walking with a bag appeared, with
the sound of a clock and the word ‘TRAVEL’ (‘VOY-
AGE’ in French). At the beginning of the task, children
were instructed that this signal meant that previously
seen characters were moving to different locations and
that new people and new locations might appear. They
were asked to forget the previous associations and to
memorize the new ones. There was one practice block
before the experiment started. This block included
characters and locations different from those used in
the experiment.
Twenty blocks each consisting of three associations

followed by three verifications were displayed and took
roughly 15 minutes in total. The 60 verification trials
were built according to two factors: The type of answer
(true/false) and the level of interference (low/high). Of
the 30 verification trials for which the correct answer was
‘True’, 15 were low-interference (Low T) because they
were new items that children had never seen before the
learning phase. The other 15 were high-interference
(High T) because the same pictures had been associated
differently in the previous block. For instance, in the first
block Asterix was in the mountains and Marsupilami
was in the shop, and in the second block Asterix was in
the shop in both the learning and the verification phase
(this last association was therefore a High T verification
trial). The 30 false trials were composed of 10 low-
interference (Low F) trials, 10 high close-interference
(High Close F) trials and 10 high remote-interference
(High Remote F) trials. The Low F trials were composed
of one picture from the learning phase and one new
picture (in half the cases the new picture concerned the
character and in the other half it concerned the location).
The High Close F trials incorrectly associated one

character and one location that had been encountered
during the current block. The High Remote F trials
involved associations that were incorrect in the current
block but that corresponded to associations that had
been learned in the previous block (for example, Sponge
Bob was in the garage in the first block, then in the
mountains in the learning phase of the second block; in
the verification phase of the second block the participant
had to reject the association Sponge Bob – garage). The
schema of four successive blocks is provided in Table 1;
this schema was repeated five times.
All characters and locations were chosen for their high

familiarity and their distinctiveness. The 35 characters
were well-known characters from several different car-
toons. The 35 locations were all different and consisted of
rooms in the house, public locations (church, library,
butcher’s shop, park, etc.) or wild regions (desert, forest,
etc.). A block included characters from different cartoons
and matched them with different types of location. The
familiarity of the characters and locations had been pre-
testedbyasking 16 fourth-grade children towrite down the
names of the characters and locations next to the pictures.
Following this pre-test, one location was changed. More-
over, a first version of the paradigm was pre-tested on 11
adults and confirmed the interference effect.

Results

Sample description

The two groups of children were similar in age and in
reasoning ability as measured by the Picture Concepts
subtest (see Table 2).
Low AF children performed significantly worse than

typical AF children in all arithmetical fluency tasks. The
scores in simple and complex addition positively

Table 1 Schema of the different conditions: Low T, High T, Low F, High Close F, High Remote F

Blocks

Learning phase Verification phase

Type Interference level Abbreviationcharacter location character location

1 A 1 B 1 False High Close High Close F
B 2 A 1 True Low LowT
C 3 C 3 True Low LowT

2 A 2 A 2 True High HighT
C 1 C 3 False High Far High Remote F
B 3 C 1 True High HighT

3 D 4 D new False Low Low F
E 5 E 4 False High Close High Close F
F 6 F 6 True Low LowT

4 E 6 F 6 False High Far High Remote F
F 4 new 5 False Low Low F
D 5 F 4 True High HighT
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correlated with each other (r(44) = .733, p < .001). The
score in multiplication correlated with simple and
complex addition as well (respectively, r(44) = .636,
p < .001; r(44) = .717, p < .001).

In the computerized multiplication task without time
limitation, low AF children had 84.6% correct responses.
This was significantly lower than their peers who
obtained 94.75%. Moreover, low AF children needed
twice as much time as their peers to answer.

Experimental results

The task aimed to provide a measure of sensitivity-to-
interference in associative memory in terms of accu-
racy (there was no time pressure). The analysis of
accuracy (percentage of correct responses) is presented
here. The analysis of reaction times is provided in the
Appendix.

We ran a repeated measures ANOVA with the type of
answer (true/false) and the level of interference (low/
high) as within-subject factors, and the group (low AF/
typical AF children) as between-subjects factor. The
analysis revealed a main effect of the level of interference
(F(1, 44) = 84.258, p < .001, g² = .657), indicating that
the low interference condition was performed better than
the high interference condition (mean% (SE): low-
interference condition: 96.3 (.6); high-interference con-
dition: 86.8 (1.2)). There was no effect of the type of
answer (F(1, 44) = 0.182, p = .671). The interaction
between the type of answer and the level of interference
was significant (F(1, 44) = 6.839, p = .012, g² = .135).
The interference effect was significant for both types of
answer (true: t(45) = 3.777, p < .001, g² = .241; false:
t(45) = 7.927, p < .001, g² = .583), but was greater for
false answers (effect of 13% for false versus 6% for true).
A main effect of the group (F(1, 44) = 8.599, p = .005,

g² = .163) indicated that typical AF children were
better than low AF children in this task (mean% (SE):
typical AF: 93.8 (1.1), low AF: 89.3 (1.1)). Impor-
tantly, the interaction between the level of interference
and the group was significant (F(1, 44) = 6.107,
p = .017, g² = .122; see Figure 2). Independent samples
t-tests revealed that low AF children performed worse
than typical AF children only in the interference
condition (see Table 3). The interaction between the
type of answer and the group was not significant (F(1,
44) = 2.918, p = .095). The triple interaction was not
significant either (F(1, 44) < 1).

Three types of interference item were used: the High
Close F, the High Remote F and the High T. For the
High Close F, interference took place within the block,
while it took place between two blocks for the High
Remote F and the High T. A repeated measures ANOVA
was run with condition as the within-subject factor (the
High Close F, the High Remote F and the High T) and
group as the between-subjects factor (low AF/ typical
AF children). There were no effects of condition
(F(1.742, 76.642) = 1.230, p = .297) and no interaction
between condition and group (F(1.742, 76.642) = 0.840,
p = .422), but there was a main effect of group (F(1, 44)
= 7.456, p = .009, g² = .145; see Figure 3).

Discussion

This paper aimed to test a new hypothesis concerning the
arithmetic facts storage deficit, which is the hallmark of
developmental dyscalculia. Based on a single case study,
De Visscher and No€el (2013) proposed that a deficit of
arithmetic facts storage could stem from hypersensitiv-
ity-to-interference in memory. The learning of arithmetic
facts involves the sequential learning of very similar

Table 2 Mean and standard deviation (in parentheses) of low AF and typical AF children for the three fluency tasks (multiplication,
simple addition and complex addition) and for the computerized multiplication task (in terms of percentage of correct responses and
median of reaction time).

TASKS Low AF children Typical AF children df t-test p-value

AGE (in months) 118.48 (4.80) 118.83 (2.44) 32.702 �0.310 .758
Picture Concepts (SN) 13.22 (2.50) 12.70 (1.92) 44 0.793 .432
Fluencies

Multiplication 11.87 (3.70) 23.17 (8.65) 29.771 �5.762 <.001*
Simple addition 16.26 (4.83) 29.30 (4.58) 44 �9.405 <.001*
Sum of multiplication and addition 28.13 (6.59) 52.48 (10.91) 44 �9.187 <.001*
Complex addition 4.57 (2.48) 8.48 (2.98) 44 �4.835 <.001*

Computerized multiplication task
Percentage of correct responses 84.66 (9.35) 95.05 (5.54) 35.741 �4.584 <.001*
Median of reaction (ms) 3861 (1588) 2006 (509) 44 5.336 <.001*

*The p-value resists the Bonferroni correction (a/8 = .006).
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associations, which share many features (Campbell,
1995). Such learning is known to be subject to proactive
interference in short- and long-term memory (Hall, 1971;
Jonides & Nee, 2006; Oberauer & Lange, 2008). Hyper-
sensitivity-to-interference could therefore hamper the
storage of these arithmetic associations. In this study, we
wanted to test sensitivity-to-interference in children who
are learning multiplication tables. Fourth-grade children
with low arithmetical fluency (low AF children) and
controls (typical AF children) matched for school,
gender, and age were selected. Their sensitivity-to-inter-
ference was assessed with an associative memory task
consisting of low- versus high-interference associations
(akin to a recent-probes task).

The results revealed that low AF children were subject
to a higher sensitivity-to-interference in associative
memory than typical AF children. Low AF children
performed similarly to controls in low-interference asso-
ciations, while their performance in high-interference
associations was significantly lower than that of the
controls. Their impairment in the high-interference
condition is a clear sign of an abnormal proactive
interference, while their normal performance in the low-
interference condition indicates that they had typical
associative memory in general. These results support the
hypothesis of De Visscher and No€el (2013) that hyper-
sensitivity-to-interference in memory is related to weak
arithmetic facts storage.
Some previous studies have shown that infrequent

use of retrieval for arithmetic facts was associated with
low working memory capacity (e.g. Barrouillet &
L�epine, 2005; Geary et al., 2012; LeFevre, Berrigan,
Vendetti, Kamawar, Bisanz, Skwarchuk & Smith-
Chant, 2013). Since performance in the working
memory span tests – which were used in these three
studies – is strongly predicted by proactive interference,
these findings could support the hypothesis of hyper-
sensitivity-to-interference (Jonides & Nee, 2006). More-
over, children with severe arithmetic facts deficit show
frequent counting string intrusions when attempting to
remember addition facts (Geary et al., 2012). This
could reflect a problem of interference. In parallel,
Passolunghi and Siegel (2004) reported more intrusions
in a listening span task for children with mathematical
difficulties compared with controls. This ability to resist

Table 3 Means, standard deviations and t-test for the low AF
and typical AF children in the low- and high-interference
conditions of the interference paradigm.

Low AF
mean (SD)

Typical AF
mean (SD) t df p-value*

Low-
interference
condition

95.29 (3.85) 97.25 (4.19) �1.649 44 .106

High-
interference
condition

83.33 (7.87) 90.36 (7.89) �3.027 44 .004

*Bonferroni correction does not change the interpretation (a/2 = .025).

Figure 2 Means of percentage of correct responses for low-
and high-interference conditions of the interference paradigm
for low AF and typical AF children (bar errors represent
standard errors). ** p = .004

Figure 3 Means of percentage of correct responses of low AF
and typical AF children in each of the interfering conditions:
High Close F, High Remote F and the High T.
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memory intrusions from irrelevant information that was
previously relevant to the task is also called resistance
to proactive interference. It should be distinguished
from a common inhibition factor such as prepotent
response inhibition or resistance to distractor interfer-
ence (Friedman & Miyake, 2004). Indeed, Friedman
and Miyake (2004) showed that reading span recall was
related to resistance to proactive interference and not to
response and distractor inhibition. Furthermore, Cens-
abella and No€el (2004) showed that adults who were
less accurate in arithmetic facts tests were more
sensitive to interference (to fan effect in a memory
task), while they had similar response and distractor
inhibition skills to those of more arithmetically skilled
participants. Finally, the case study of De Visscher and
No€el (2013) showed hypersensitivity-to-interference but
no problem of response inhibition. In view of these
elements, the ability to resist memory intrusion from
irrelevant information that was previously relevant to
the task, namely the resistance to proactive interference,
may be one of the key factors playing a role in the
encoding stage of arithmetic facts. Future studies
should examine whether this hypersensitivity-to-inter-
ference also plays a role in the retrieval of arithmetic
facts in participants who have been finally able to
constitute an arithmetic facts network in long-term
memory.

It should be mentioned that this factor is neither the
only one playing a significant role in this learning
process nor the only explanatory factor for arithmetic
facts retrieval impairment. Other explanations could
exist for certain profiles of dyscalculia, such as rote
verbal memory or semantic memory deficit (Holmes &
McGregor, 2007; Mussolin & No€el, 2008; Wilson &
Dehaene, 2007). Moreover, one can imagine that the
fuzzier semantic number representations are, the less
distinctive they will be and therefore the more interfer-
ence they will cause. Hence, having poor numerical
representations combined with hypersensitivity-to-inter-
ference in memory may be deleterious to arithmetic facts
storage.

In conclusion, this study shows that children with a
poor arithmetic facts network experience hypersensitiv-
ity-to-interference in memory compared with controls.
The interpretation is that arithmetic facts problems share
many features that provoke strong interference when
memorizing them. People who have high sensitivity-to-
interference would then face difficulties in storing these
arithmetic associations in memory. Although this study
has a correlative nature and the causality should be
tested in further studies, we believe it is worthwhile
considering this hypothesis in the diagnosis and treat-
ment of arithmetic facts dyscalculia.
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Appendix

Repeated measures ANOVA was run on reaction times
(in ms). A main effect of the type of answer (true/false, F
(1, 44) = 48.750, p < .001, g² = .526) indicated a faster
reaction time for the true responses (mean (SE): true:
1485 (38), false: 1710 (42)). A main effect of the level of
interference (F(1, 44) = 76.945, p < .001, g² = .636)
indicated faster reaction times for the low-interference
condition (mean (SE): low-interference: 1462 (38), high-
interference: 1733 (41)). The effect of group did not
reach significance level (F(1, 44) = 3.452, p = .07). No
interactions were significant (all F < 1).
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