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ABSTRACT

This study aims to analyse the skills to understand mathematical concepts in the Probability Theory subject. As a
scientific discipline, Probability Theory is one of the statistics study program subjects that require mathematical skills
to learn. One of the skills needed for learning is the skill of understanding mathematical concepts. The analysis of
skills in understanding mathematical concepts in the Probability Theory course shows that students still have difficulty
checking the truth and writing the concepts used in each discussion of the material. This is one of the factors that
make students' skills to understand mathematical concepts not good. Based on this research, it appears that students'
mathematical understanding skills in the Probability Theory course are still lacking. Understanding the concept of
statistics is not currently apparent in students when studying the Probability Theory. They have not been able to
optimize all their mathematical abilities in learning, so they tend to give up on doing tasks when experiencing
difficulties. This research is expected to be a reference and discourse for practitioners of mathematics education to
improve the ability to understand the basic concepts of Probability Theory.

Keywords: Probability theory, Basic Concept, Analysis Ability, Mathematical Teaching, Statistical
Teaching.

1. INTRODUCTION correctly in an empirical causality or whether the
relationship is just random or accidental [4].
Understanding Statistics at the tertiary level is rather

difficult to learn because the material presented is more
abstract. In studying statistics, students need
mathematical abilities, including the ability to
understand statistical concepts. Understanding statistical
concepts is an activity of discovering truth or error and
giving reasons for each step of an understanding process

One of the courses in the Undergraduate program in
Statistics at the Department of Mathematics that
requires the ability to understand statistics is Probability
theory. Probability theory is one of the courses that
emphasize  aspects of deductive reasoning /
mathematical proof. In this research, it is expected that

[1,.2]. by planting appropriate mathematical concepts, students
’ can be the ability of the statistical concepts of
Statistics play an important role in research, both in Probability.

the preparation of models, the formulation of

hypotheses, the development of data collection tools and 2 LITERATURE REVIEW

instruments, the preparation of research designs, the

determination of samples, and data analysis [1]. In 2.1. Probability Theory

many cases, the processing and analysis of data do not

escape applying specific statistical techniques and In many cases, experiments cannot provide

methods, whose presence can provide a basis for definitive results. Even though we make a coin several

explaining the relationships that occur [3]. Statistics can times, we cannot be sure that a certain deposit will

be used as a tool to find out whether the causality produce a "face," and another will produce a "back" [5].

relationship between two or more variables is related Nevertheless, we know that every experiment has an
element of probability, and we know all the possibilities
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that can occur from an experiment [6]. These
possibilities are called sample spaces and are denoted by
S. Each result in the sample space is called an element
or sample point. If the sample space S, which is all the
results from an experiment, has some elements, the
elements or sample points can be listed and written
between two allocations [7].

To find out the basic concepts of Probability Theory
which includes [8] : Introduction to Opportunities,
Opportunities, Sample Rooms, events, Conditional
Opportunities, Independent Events, Random Variations,

Discrete  Random Variants, Continuous Random
Variations,  Probability ~ Distribution  Functions,
Distribution  Functions, and their  properties,

Expectations Random Variable, Specific Expectations,
Chebyshev  Inequality, Dual Random Variable
Distribution, Two Random Variable Distribution,
Conditional Random Variable Distribution of Other
Random Variants, Two Random Variance of Each
Other, Expansion of Distribution Form for 3 or More

Random Variants, Special Distribution, Binomial
Distribution, Geometry Distribution, Poisson
Distribution, Gamma  Distribution,  Chi-Square
Distribution, ~ Exponential ~ Distribution,  Normal

Distribution, Bivariate Normal Distribution, Random
Variable Function Distribution, Sampling Theory,
Random Variable Transformation, Moment Function
Function, Beta Distribution, Student, and F, Distributed
Statistics, Distributed ~Statistics X and nS/c?,
Distribution  Limit, Convergent in probability,
Convergent in distribution, Limit distribution with
moment generating function, Central limit theory, it
requires a detailed understanding of all the material.
This course is given to 3rd-semester students [9]. To
study this course, calculus and statistical skills are
required as a prerequisite course [10,11]. This course
studies basic understandings in statistics, data
presentation,  statistical measures,  opportunities,
sampling distribution, estimation, and determining the
minimum sample size in research and in-depth
hypothesis testing so that you can easily understand
other statistical science [12-14].

2.2. Ability to Understand the Concept of
Probability theory

Numbers indicate the Probability for an event to
determine how likely it is that an event will occur. A
low probability value indicates that the likelihood of an
event will occur very small. Conversely, if the
probability value is high (close to 1), an event will likely
occur [15].

Mathematics learning is directed at developing
mathematical thinking skills, including understanding,
problem-solving, reasoning, communication,
mathematical correction, critical and open, and
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objective attitudes. In learning mathematics, students
are accustomed to gaining understanding through
experience of the properties possessed and those not
possessed from a group of objects (abstractions) [15,16].
By observing examples and not examples, students are
expected to grasp the understanding of a concept [17].

Difficulty in focusing attention or remember, which
leads to poor learning outcomes. Students must express
mathematical ideas from a manuscript in reading
mathematical evidence, both in oral and written form,
with their language. Thus, a reader does not merely
recite the manuscript but expresses the meaning
contained in the manuscript in question. In other words,
reading statistical concepts is a set of skills to compile
the essence of information from a manuscript [4,14,18].

3. METHODS

The method used in this research is the qualitative
method. The subjects in this study were students of the
Statistics Study Program at a State university in
Makassar who contracted the Probability Theory
Course. The sampling technique used was purposive
sampling, while the data collection method used was the
triangulation method [19].

4. FIGURES AND TABLES

4.1. Analysis of Documentation Result

The following are given questions and test
completion, and some student test answers related to the
ability to read mathematical concepts in the Probability
Theory course.

Test Questions (Tinungki, 2019):

The known distribution of probability for office A
and office B is as follows:

Table 1. Office A (Kantor A)

X 1 2 3

f(x) 0.3 0.4 0.3

Table 2. Office B (Kantor B)

X 0 1 2 3 4

0.2 0.1 0.3 0.3 0.1

Determine the variance of the
distribution of offices A and B

probability

Answer :
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Office A:
1, = E(X) =1(0.3) + 2(0.4) + 3(0.3) = 2

ai = ES:(X -2 f(x) = Q- 2)2(0.3) +(2- 2)2(0.4) +(3- 2)2(0.3) =0.6
=(1- 5)2(0.3) +(2- 2)2(0.4) +(3- 2)2(0.3) =0.6
Office B:

1y = E(X) =0(0.2) +1(0.1) + 2(0.3) +3(0.3) + 4(0.1) = 2

ol = i(x —2)2f(x) =4(0.2)+1(0.1) +0(0.3) +1(0.3) + 4(0.1) =1.6

Based on the discussion, it can be seen that the

variance in the number of cars used for service is greater
for office B.

The answer of student 1
5 |/hm' TG
Bavfalngs wobl gong Hgunakan wihib Yepuruan  Sinas lcanfor packe ety lesy

kantor A

leanter B
Xll‘lv s
£6)| d3] 0M | 0 W

The answer of student 2
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Figure 1. Answers of student 1 and student 2

The two student answers to the fourth indicator
explain or interpret the results according to the original
problem; it appears that the statement is incomplete,

Office A:

11, = E(X) =1(0.3) + 2(0.4) + 3(0.3) = 2

o2 = i(x ~2)2f(x) =(1-2)%(0.3)+(2-2)%(0.4) + (3—2)*(0.3) = 0.6

which students should explain the variance of the
distribution of probability from offices A and B, namely:
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Office B:
4y = E(X) =0(0.2) +1(0.1) +2(0.3) +3(0.3) + 4(0.1) = 2

of = i(x ~2)*f(x) =4(0.2)+1(0.1)+0(0.3) +1(0.3) +4(0.1) =1.6

X=

form of the distribution function. Here are two student
answers in answering questions that can explain:

So the variance in the number of cars used for
service is greater for office B.

Here is another problem, which asks whether the
probability distribution for the random variable is a

6. Bagaimana Anda memahami dan mengilustrasika dalam gambar serta model
matematika soal berikut dalam penentuan distribusi peluang gabungan ¥, = X, L dan

h=XX,
Jawoclo, M|
s
V
SeFrfe v

Tt
G)avﬁoarnaa-.

Figure 2. Student answers 3

Student 3 answer appears that the random
variable probability distribution made is correct,
clear, and complete, but there is a calculation error
in the solution even though it leads to the correct
answer, which students should explain: based on
values and then the transformation 1-1. Inverse of

2

V=X is X = \/71 and inverse of y, = XX, is
X, Yo _ Yo , so the Jacobian transformation
X AV
dx, dx, 1
dy, dy, -Y, / ZY1 ﬁ 2y1

To determine the set B of points on the plane y,y,
which is a map of the set A of points XX, , write it
down

&=Jﬁ md&:ﬁ%
1

Then take it X, =0,X, =0;X% =1, %, =1, i.e. the
boundaries of set A, and transform into
. 2
i=0y,=0;y,=1y,=\fy, o yi=y, .
namely the boundaries of set B.

Here is another example of a student's answer:

453



ATLANTIS

PRESS

diatas

m

|
“uane

V‘ 4 L r‘:"‘r‘,?{n‘ il\(\ Permen i./\'/il"[yf‘
Tle nu r &
et Uy bola ‘UH'U‘.' {ul;,’!‘ \;i(“‘ oo M
f(x): -0
&
CQ*‘UIV\‘\:«(W U‘\,‘h{\; Umur |ola lampun
e ;
A pint pelumnpnun  adaluh ¢
Wode|  matom ahg
F(X) — o0  untuk (T | I S
Flxy —5 p » Utk X LN s
i
Nilar: Hivaoin
h“'“\"’“ Bola | ampy
T L . (P, Seenis
-0 ) v 3

A- Uzina Aoz re

Figure 3. One of the answer of student 4

Of all the students who answered this problem, only
24% were able to answer correctly; the mistakes that
often appeared when answering were students did not
understand the concept problem as shown in Figure 3
above, so they were unable to plan what strategies to
solve the problem and ultimately were unable to solve it
problem correctly.

4.2. Analysis of Observation and Interview
Results

Based on the results of observations and interviews
with students who contracted the Probability Theory
Course at a State university in Makassar City related to
the ability to understand mathematical concepts, it
appears that some students still have difficulty
understanding the flow of problem-solving in
understanding concepts, including difficulties. in
checking the correctness of the concept and writing the
concepts used. One of the factors causing this is the
weak concept of prerequisite courses (Calculus and
Basic Statistics).

For the Calculus Course, several students admitted
that they were still weak in mastering the concept of
partial derivatives, especially in solving problems
related to more complex partial derivatives. They
sometimes get confused when deriving a variable
partially if the number of variables in the function is
large. They are also still weak in applying derivative
techniques in solving derivative problems, such as the
concept of derivatives in multiplication and division of
two or more functions and the concept of the chain rule
in derivatives.
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For Basic Statistics Subject, some students admitted
that they were still weak in the concept of expectations,
especially regarding moments. They are often confused
between concepts by definition and postulate and
students' lack of understanding of the relationship
between expectation, mean, variance, and covariance.

To strengthen the analysis, the researcher also
observed and interviewed one of the lecturers who
taught the Probability Theory Course. Lecturers admit
that the learning model used is still conventional, which
emphasizes lecturers' activities in explaining the
material, question, and answer, and deepening the
material through working on and discussing practice
questions. Lecturers also admit that some students'
mastery of the prerequisite courses is still weak, so that
lecturers often have to review the material. By
reviewing the prerequisite material, students can better
understand the Probability Theory material, which often
requires the ability to understand mathematical
concepts.

Based on the description above, it can be seen that
the ability to understand students' mathematical
concepts in the Probability Theory Course is generally
still not right.

5. CONCLUSION AND
RECOMMENDATION

The ability to understand students' mathematical
concepts in the Probability Theory Course is still not
good enough. This can be seen from some students who
still have difficulty understanding the flow of a concept,
including difficulties in checking the correct
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understanding of the concept and writing the concepts
used.

Through this research, a lecturer who teaches the
Probability Theory course is recommended to apply a
suitable learning model to improve students' ability to
understand mathematical concepts.
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