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Abstract

Understanding the concept of probability distribution becomes more important. We considered probabilities defined
in the sample space, the definition of discrete random variables, the probability of defined discrete probability
distribution, and the relationship between them as knowledge of discrete probability distribution, and investigated
the understanding degree of the mathematics preservice teachers. The results are as follows. Firstly, about 70% of
preservice teachers who participated in this study expressed discrete probability distribution graphs in ordered
pairs or continuous distribution. Secondly, with regard to the two factors for obtaining discrete probability
distributions: probability for each element in the sample space and the concept of random variables that convert
each element in the sample space into a real value, only 13% of the preservice teachers understood and addressed
both factors. Thirdly, 39% of the preservice teachers correctly responded to whether different probability
distributions can be defined for one sample space. Fourthly, when the probability of each fundamental event was
determined to obtain the probability distribution of the discrete random variables defined in the undefined sample
space, approximately 70% habitually calculated by the uniform probability. Finally, about 20% of preservice
teachers understood the meaning and relationship of binomial distribution, discrete random variables, and sample
space. In relation, clear definitions and full explanations of concept need to be provided from textbooks and a
program to improve the understanding of preservice teachers need to be developed.
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[Table 1] Contents related to ‘distribution’ in the curriculum

Sfelboe(il Content Elements Learning Elements
Element| ¢ Data processing | picture graph, bar graph,
ary * Average line graph, average, band
school graph, pie chart, chance
variation, stem-and-leaf
* Organizing and | plot, class, class interval,
interpreting data | frequency, frequency
* Probability and | distribution table,
basic properties | histogram, frequency
Middle of probability distribution polygon,
school | * Representative relative frequency, case,
value and probability, median, mode,
degree of representative values,
scattering degree of scattering,

deviation, variance,
standard deviation, scatter
plot, correlation

* Correlation

random variable, discrete
random variable, probability
distribution, continuous
random variable, expected
value, binomial distribution,
the law of large number,
normal distribution,
population, sample,
complete enumeration
survey, sample survey,
random sampling,
population mean, population
variance, population
standard deviation, sample
mean, sample variance,
sample standard deviation,
estimation, reliability,
confidence interval

* Probability
. distribution
High | Statistical

school estimation

D 9% ndA e Fui-ded AAEHBae et al, 2018; Hong et al.,
2018, Hwang et al., 2018, Kwon et al., 2018, Kim et al., 2018;,
Koh et al., 2018; Lee et al, 2018a; Park et al, 2018; Ryu et al.,
2018).
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[Table 2] Definition of probability distribution in textbooks

Text

books Definition of probabhility distribution

When all values of the discrete random variable
X have are ,, z, x;, - , x, and the
probability of X having these values is p,, p,,
Py, , b, Trespectively, the corresponding
relationship of =, ,, =, =, =, and p,, p,,
py, *, p, 1s called probability distribution of
the discrete random variable X, and the function
P(X=z,)=p, (i=1, 2, 3,--, n) representing
this correspondence is called probability mass
function of the discrete probability variable X.

—mEHgoaQwm =

*No separate definition of probability distribution.
Indicates the properties of the probability mass
function P(X=z;)=p, (i=1, 2, 3,--, n), which
indicates the probability distribution of X when
the value taken by the discrete random variable

Xis xy, @y, xy, .

The corresponding function P(X=z;)=p,
(i=1, 2, 3,--, n) of probability p,, p,, s, =,
p,of having this value for all values z,, =,, =,
-+, x, of the discrete random variable X is
G called the probability mass function of the
discrete random variable X. The corresponding
relationship of the probability mass function is
called the probability distribution of the discrete
random variable X.
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[Table 3] Diagram of random variable and probability
distribution in textbooks

Text Random variable Probability distribution
books

S X9
g

%’, }(3}’ No Picture

G D,

H I

F No picture

3

N R

=

883 £/ 959 aspe] ANE olxtetE
9

(e}

652 w3t oA EEMS] 7} Fhof
Aol g9 A718 AdE yeglon, 289 aitA
NNz 2YLZE AAGHA otk SFEF} SA FHA
o agjzg Avdiz vehdtks A&
a, depdie] Aolrt gEs 74 gelde] &
9 2715 verdrhs 2& Amsol dh

B



i)

52

[Table 4] Table and graph of probability distribution in textoooks
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distribution on the right coordinate plane.
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and draw a graph

1. Look at the next discrete probability distribution table

[Table 6] The final test tool
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probability distributions for one sample space? Explain
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the reason using examples.
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[Table 8] Recognizing the two factors of discrete probability

distributions
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Freq.
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recognized that probabilities must be
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[Table 9] Understanding the different probability distributions
for one sample space

Responses Freq. %
defined two discrete random
variables with different probability 7 14.9

distributions for one sample space

two experiments with the same

elements in sample space but 1 234
different probability of each )
fundamental event

tried to explain by random variable 10 9213
but took some errors in the process :
explained using the probabhility of the 4 85
event ’
responded that it can be defined 3 64
without an example :
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using examples of two trials with the same element in the
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discrete  probability  variables
undefined probability

Understanding the probability distributions — of
for sample spaces with

Responses Freq. %
calculated equal probabilities without 33 702
considering reasonable probability ’
failed to provide a correct answer but
considering that the probability is 2 4.3
undefined
no response 12 255
Total 47 100
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[Table 11] Understanding of binomial distribution
Responses Freq. %
understood the binomial distribution
and sample space and presenting
correctly the probability 9 192
(including calculating the success :
probability by %)
recognized the meaning of the
binomial distribution but failed to get 5 10.6
the probability of sample space
did not understand the binomial
distribution 1 234
no response 22 46.8
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