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BMESBHMERERER TEF (Mez =.69,
Mgz =.77),F(1,13) =5.60,p <. 01; £EF XK F
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C SHEEENTM TR EINFENZEE R =
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R ERGEATRUABE, R =.08,8 =
-.08,p>.05, X—45RRIME LI H 7Y
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.05, X—ZREVIFELRS B85S R %0r
B 5 HBE RS I, SRR AR U8/, 5 B R R A A
AR HOBE S SR BT LB S0 B SR

4 itig

A LT B B S E R FHRB
A1l B L , XT3 A T AS [R] ER T TAE 55, e ik o fi
Fa B A B L BT &5 BEAT IR I, AR R P A T AT
£ R BB ] ORI 5 Ah 30 0 L B 7 IE T
A S B T R AR, T B AE IE MR B B 1)
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The Effect of Number Line Task and Discrete Object Task Training on
Children’s Whole Number Bias

Xin Zigiang', Liu Chunhui’
(' Department of Psychology at School of Social Development, Central University of Finance and Economics, Beijing, 100081)
(? Institute of Developmental Psychology, Beijing Normal University, Beijing, 100875)

Abstract When children solve the fractional problems, they usually use previously formed single — unit counting scheme to interpret
the fractions. This phenomenon is called " whole number bias" , which is ubiquitous in fractional cognition. Previous literature showed
that adults represented fractions in a manner with the correct whole number bias, instead of directly representing the magnitude of frac-
tions. However, there is also a wrong whole number bias, which may prevent the children from correctly solving the fractional problems.
Therefore, the purpose of this study is to explore whether the number line task and discrete object task can weaken childrens wrong
whole number bias and to investigate how children represent fractions when they successfully solve the fraction comparison task.

This study consists of two tasks: the intervention task and the fraction comparison task via computer. Eighty — one forth - grade
children, who had the wrong whole number bias in a paper — pencil fraction comparison task, were chosen for the current intervention
task. They were divided into two groups; one was asked to accomplish the number line task, the other was asked to accomplish the dis-
crete objects task. Each task had two sub — tasks: representing and comparing fractions, with number line/ discrete object model and i-
dentifying and comparing fractions through number line/ discrete object model.

After completing 20 items of intervention task, the children performed a series of fractional comparison tasks via computer. A within
- subjects and between — subjects crossed three — factor design was used to investigate the effects of the group ( the number line group ver-
sus the discrete object group) , the numerical magnitude of a target fraction (either larger than the reference or smaller than the reference)
and the response hand (left or right) on children$ accuracy and react time. Each child was presented with eight target fractions which had
the same numerator "1" but denominators varied from 1 to 9, and except for the fraction 1/5, which was the reference. Children were
asked to compare the target fraction and reference. Each target fraction randomly appeared six times, 48 trials in one block. Each child
had two blocks in a random order. Stimulus presentation and the recording of behavioral data ( reaction time and accuracy) were controlled
by E —prime 1. 1.

The main results are as follows: (1) in the intervention task, the children in the discrete objects group perform better than those in
the number line group. The children using the number line model are more likely to make mistakes. (2) The children in the discrete ob-
jects group have better performance in the fraction comparison task but their mean react time is significantly longer than the children in the
number line group. (3) Both groups use the mental number line to represent fraction, and they show both correct and wrong whole number
bias. From the results, two conclusions are drawn: (1) Using the number line or discrete object model can weaken wrong whole number
bias. Therefore, teachers should use varied models to improve their students’ understanding of fraction concepts when teaching fraction.
(2) During the process of conceptual change from the whole number to the rational number, students often have both correct and wrong
whole number bias.

Key words whole number bias, fraction representation, mental number line



