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AT A [FEHY -2 AT L (Average Zone
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p EDEIHIZIE, R D kstest BIEix A%,

1005 BUE DB O AL D IEE 55 Ai % K-S ME IS
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Z 2Ty o ) MBI FER % K-S HRIEIZ DT
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>#F /I (294) HECKS e

>f_m<-c(3.4, 0.0, 0.0, 3.4, 3.4, 0.0, 6.9, 0.0, 17.2,
13.8, 3.4, 10.3, 17.2, 0.0, 10.3, 6.9, 3.4)

> ks.test(x=f_m, y="pnorm", mean=mean(f_m),

sd=sd(f_m))

One-sample Kolmogorov-Smirnov test

data:
D =0.24888, p-value = 0.243

fm

alternative hypothesis: two-sided

p =024 >005&7%0, 5% KM CTIFHA G AR
SN, FAAOGMHIZIERGHIHE S TnD EART D
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> £ j<-¢(0.0, 0.0, 0.0, 10.3, 3.4, 6.9, 13.8, 20.7, 6.9,
6.9, 6.9, 13.8, 6.9, 0.0, 3.4)

> ks.test(x=f j,
sd=sd(f_j))

y="pnorm", mean=mean(f j),

One-sample Kolmogorov-Smirnov test

data: fj
D =0.21749, p-value = 0.477

alternative hypothesis: two-sided
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COIRGEIZ. SEDH 2AFOMEEIZ B VT, K-S #E
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>z <-(10.2 - 9.3)/(3.1/sqrt(138))
>z

[1] 8.410518
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An Invention of “Average Zone System” to Utilize the National
Academic Achievement Test

The Visualization of Z-Test and Effect Size

TABATA Taketo, MARUYAMA Chikako, HONZU Manami,
HARADA Nobuyuki and NOZAKA Mio

Abstract

In order to make effective use of the national academic achievement test, we created a new concept called
"average zone" and invented the "average zone system'. This system visualizes how much the average number
of correct answers and the distribution curve of each school deviate from the whole country. In this paper, we
will explain this new system practically and theoretically. Chapter 1 describes the awareness of the issues that
led to this development. Generally, the average gap between the whole country and each school is widely talked
about, but the criteria for whether the gap is "large" remained unclear. This is the problem awareness of this
paper. Chapter 2 showed the mechanism of this system and the output screen, and explained how to read the
graph. In Chapter 3, in order to promote understanding of this system, a comparison between schools is shown
as an example of utilization. Chapter 4 shows another usage example. We visualized the secular change of the
same group in a certain municipality. In Chapter 5, we have presented two hypotheses that this average zone
system presupposes. Hypothesis 1 is "there is no substantial difference in the average values of 47 prefectures’. In
this paper, this is visualized by the distribution curve of all prefectures and the boxplot of the average number of
correct answers. Hypothesis 2 is that "the academic ability distribution of a group of about 30 or more deviates
from the normal distribution, but the deviation is statistically negligible." This was demonstrated by K-S testing
data from a group of 29 F elementary school children. Chapter 6 described the theoretical background of this
system. This system intuitively visualizes the Z-test and effect size. The Z-test can evaluate the "'magnitude” of
the mean difference between the whole country and the sample based on the presence or absence of statistically
significant difference. However, the z-value and p-value are affected by the sample size, and if the sample size is
large, there will be a significant difference even if the effect is small. Therefore, it is necessary to present the effect
size that is not affected by the sample size. However, even with effect sizes, the difficult problem of reference
values has emerged, and subjective judgment is inevitable when setting reference values. This system was
devised to solve this difficult problem. Chapter 7 introduces an example of using the results of a national academic
achievement test at an elementary school for 7 years. In Chapter 8, we described future issues and prospects. The
goal of our "Data Science of Education for All (DS-EFA)" team is to bridge quantitative evidence and a sense of

practice, improve the quality of school education, and enhance the well-being of all children and society.

Key words : Mean, standard deviation, normal distribution curve, p-value, application example,

mean difference of 47 prefectures, teacher training
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