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A comparative analysis of the 2009-revised curriculum and
2015-revised curriculum on the definition and introduction of
continuous probability distribution

Heo, Nam Gu(Daejeon Songchon Highschool, mimirul@nate.com)
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Abstract

Continuous probability distribution was one of the mathematics concept that students had difficulty. This study
analyzed the definition and introduction of the continuous probability distribution under the 2009-revised curriculum
and 2015-revised curriculum. In this study, the following subjects were studied. Firstly, definitions of continuous
probability variable in ‘Probability and Statistics’ textbook developed under the 2009-revised curriculum and
2015-revised curriculum were analyzed. Secondly, introductions of continuous probability distribution in ‘Probability
and Statistics’ textbook developed under the 2009-revised curriculum and 2015-revised curriculum were analyzed.

The results of this study were as follows. First, 8 textbooks under the 2009-revised curriculum defined the
continuous probability variable as probability variable with all the real values within a range or an interval. And 1
textbook under the 2009-revised curriculum defined the continuous probability variable as probability variable
when the set of its value is uncountable. But all textbooks under the 2015-revised curriculum defined the
continuous probability variable as probability variable with all the real values within a range. Second, 4 textbooks
under the 2009-revised curriculum and 4 textbooks under 2015-revised curriculum introduced a continuous random
distribution using an uniformly distribution. And 5 textbooks under the 2009-revised curriculum and 5 textbooks
under the 2015-revised curriculum introduced a continuous random distribution using a relative frequency density.
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1] Introduction of continuos random variable

using relative frequency histogram(Kim et al., 1996)
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[Fig. 3] Relative frequency histograms
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1 The female cye height data from the beginning of Section 3.1
has been used to start a relative frequency density table below.

Sitting eye Female Frequency Relative
height (mm) frequency density frequency density
1000~ 4 0.2 0.0004
1020- 12 06 0.0012
1040~ 15 0.75 0.0015
1060- 28 14 0.0028
1080~ 50
1100- 69
1120- 89
1140~ 80
1160 64
1180- 36
1200- 27
1220- 16
1240- 7
1260- 3
Total 500

a Copy and complete this table.
b Draw a histogram using relative frequency density on the
vertical axis.

2 a Draw a relative freq density hi using the
male eye height data from the beginning of Section 3.1.

b Compare your histogram with that for the female eye
heights. Describe the main similarities and differences.

3  Compare your histograms of female and male eye heights
with the histograms you drew in Activity 3.1A.

Female eye heights when seated

Female eye heights

1000 loo 1140 a0 1300
Female eye hetghts (cm)

[Fig. 4] Introduction of continuos random variable
using relative frequency density histogram(Haighton
et al.,, 2004)
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[Fig. 5] Relative frequency density table in EXCEL(Sahu,
2016)
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Definition of Relative Frequency Density

Giiven a set of mdata points, il an interval contains fdata points, then the
relative frequency density (/i) of the interval is
fin

e
= A

where Ax is the width of the interval,

If a histogram is constructed using relutive frequency density as the verti-
catl scale, the area of a rectangle will correspond to the relative frequency of
the interval, as shown in Figure 4.7.

efid o ar¢a = base - height

=Av-rfd

fin

A
fin

= relative frequency

- anes - relative froguency

1 T T A data

Ay - interval
width

[Fig. 6] Definition of relative frequency density (Johnson &
Mowry, 2016)
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[Fig. 7] Histogram and density curve(Moore, 2010)
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[Fig. 8] Proportion less than or equal to 6 from the
histogram and density curve(Moore, 2010)
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smooth solid curve which is density curve(Shabana, 2010)
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Continuous Probability Distributions. The probability distribution of a continu-
ous random variable X is defined by the functional notation f(x), is called the proba-
bility density function or simply the density function. A probability density function
is constructed in such a way that the area under its curve bounded by the X axisis 1,
when computed over the entire range of X, In case of a continuous random variable, it
is not possible to find the probability of the distribution at a particular point but one
can find the value of the function between two points X =z and X = 12 (say). In the
figure the probability that X lies between x| and g is given by the shaded area under

the curve y = f(x) lying between the ordinates X = ) and X = 2y, ie. the Proba-
bility that X assumes a value between 21 and @3 = P(z; < X < 1)) f:lz flz) dz.
The total area of the curve is equal to 1, that is, if @ € X < b, then we have

L‘,I’ flx)dz.

[Fig. 101 Introduction of continuos random variable using
probability density function(Das & Bhattacharjee, 2011)
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CONTINUOUS RANDOM VARIABLES

A nondiscrete random variable X is said to be absolutely continuous, or simply continuous, if its
distribution function may be represented as
x
F(v):P(Xg.v):] Sf(u)du (=m0 < x < o0) 7)

where the function f(x) has the properties
L flx)>0

2, r[(t ix =

1t follows from the above that if X is a continuous random variable, then the probability that X'
takes on any one particular value is zero, whereas the interval probability that X lies between two different
values, say, a and b, is given by

b
Pla<X <b):J fx)dx &)

[Fig. 11] Introduction of continuos random variable using
distribution function(Spiegel, Schiller, & Srinivasan, 2000)
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[Table 2] Framework for analysing the definition of continuous

random variable

Definition of Continuous Random Variable
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[Fig. 15] Introduction of continuos random variable using
uniformly distribution(Hwang et al., 2019)

g TAE A Hsted a < X< oA A9
gl a<a<b<pf,a<c<d<p
(e<X<b)=Ple<X<d)
& 5of WAt o] 52

E

o]
o]
=

\
S]

Il
T
S
o
2

N
LG

e

off = o of

M

5 o7 541

e

7} 2015704 WS4 v

R
v SSEEH0| AERTE R LIEHATI?

AR A
CHEE ofi= TISETOIA 100242 22| A1 Akt ARIS ZAIOl et S

H, B|AEDH, ELREECIZIHOR LIEH 22| Y=o|Ch

=) e
AP AREE) | =4 |moss | SEdET )
FARHE) + | HUET | maer STy FETE
5%~10% | 15 | 0.15 0,03
0,06}
m =15 25 0.25 045 0.05
15 ~20 30 0.3 0.06 0.04
0.09
20 25 15 .
0.02
& i 0.01
o ’ 05 10 15 20 25 30 35
100 AU AZHER)

1 AJA} AIZH0] 52 02t 102 DRt SIS(HU =)t SIAET YA MaT 82
9| 0|2 d|mEHA|S.

2 32| 5o} TRUCIRIEE 2dsln, cRECRIEN JI2E202 ULl £
2| HO0IE PR,

(A =42)
(HFe] 27
AR atuctzie s Ten o2®n
gk gk,

olnf] s]AErge] 2F AALH o] Yol

AR web
= (A2 27)) %

_(AKHE )
{HEe =371

£ 71 97 20 ol e
0.06]
H_[b.’)‘
0.04
0,02
0.02|

0.01
(A=)

[CECIEE)) 0" 5 10 15 20 25 30 36

AIAL ARZHER)
(ThE)
e|et,
=, AMtael golo] Be Auissel Wi ek
webd] EagEcign Aegon Sl mas) Yol 1ot

gt =AF g =8 w23 Age] 3vle 65 2 &) s ARTE =

seucrge Teld thg 29 gl Al 4] At

[ ]
A= =71

0,06
0,05
0,04

0.03
0.02|
001

| jard
0 5 10 15 20 25 30 35 0 5
A ARZHE)

[Fig. 16] Introduction of continuos random variable using
relative frequency density(Kim et al., 2019)
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