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The Effects Analysis of Mathematics Anxiety on Working Memory
Subsystems and Mental Arithmetic

Zhang Chengfen' , Sun Jinling’
(! University of Jinan, Jinan, 250014 ) (? Shandong Vocational College of Judicial Police, Jinan, 250014 )

Abstract Mathematics anxiety not only affects the development of individual emotion, but also affects the development of individual
mathematics cognition. Ashcraft et al. (1994, 1998) atiempted to develop a program of research that examines the possible cognitive
consequences and correlates of mathematics anxiety and they obtained a lot of valuable results. But there are still ambiguities. For ex-
ample, it is unclear which working memory subsystem is greatly impacted by the mathematics anxiety and how mathematics anxiety im-
pacts on mental arithmetic achievement.

In this article, we discuss the effects of mathematics anxiety on working memory subsystems and mental arithmetic from work mem-
ory capacity. And then, we seek the theoretical explanations that can explain the relationship. It5§3 x 2 x 2 mixed design: mathemat-
ics anxiety ( high, medium, low), working memory (the phonological loop, the visuospatial sketchpad), and the mental arithmetic
tasks. Mathematics anxiety was measured in classrooms by group testing. The working memory subsystem and mental arithmetic task
were measured in a quiet laboratory using the computer by individual testing. And the reaction time and accuracy are regarded as the
mental arithmetic performance index. The experimental results indicate that mathematics anxiety has a greater impact on the visual -
spatial working memory. In mental arithmetic tasks that request high work memory capacity, mathematics anxiety is negatively correlated
with the mental arithmetic achievement, and mathematics anxiety can influence mental arithmetic achievement by the phonological loop
and the visuospatial sketchpad, and that the visuospatial sketchpad is the medium variable between mathematics anxiety and mental a-
rithmetic (carry) reaction time,

According to these findings, we can integrate the processing efficiency theory proposed by Eysenck and Calvo (1992) and the inhibi-
tion theory proposed by Hasher and Zack (1991) to explain what we discovered in this experiment. That is, for those who are in high
mathematics anxiety, their mandatory thoughts or fear and other negative emotions can struggle due to the limited processing resources in
working memory with ongoing cognitive tasks, and then reaction time will increase or accuracy will cut. That is to say, the cognitive effi-
ciency reduces. From the perspective of inhibition, we also can say those who are in high mathematics anxiety are confronted with some
difficulties including failure of inhibition of these ideas. But the arousal — performance function theory can’t be used to explain these find-
ings. It may indicate that the mathematics anxiety is a special type of anxiety. It may also be associated with the mathematics achievement
evaluation index used in the experiment ( the reaction time and accuracy of mental arithmetic task, rather than the students’exam results ).

Key words Mathematics anxiety, the Phonological loop, the Visuospatial sketchpad, Mental arithmetic



