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INTRODUCTION

This Proceedings of papers consists from full papers from the International
conference "Information technology and development of education" - ITRO
2016, that was held at the Technical Faculty “Mihajlo Pupin” in Zrenjanin on
June 10" 2016.

The International conference on Information technology and
development of education has had a goal to contribute to the development
of education in Serbia and the Region, as well as, to gather experts from
natural and technical sciences’ teaching fields.

The expected scientific-skilled analysis of the accomplishment in the field of
the contemporary information and communication technologies, as well as
analysis of state, needs and tendencies in education all around the world and
in our country has been realized.

The authors and the participants of the Conference have dealt with the
following thematic areas:

Theoretical and methodological questions of contemporary pedagogy

Personalization and learning styles

Social networks and their influence on education

Children security and safety on the Internet

Curriculum of contemporary teaching

Methodical questions of natural and technical sciences subject teaching

Lifelong learning and teachers’ professional training

E-learning

Education management

Development and influence of IT on teaching

Information communication infrastructure in teaching process

All submitted papers have been reviewed by at least two independent
members of the Science Committee.

There were total of 163 authors that took part at the Conference from 15
countries, 4 continents: 96 from the Republic of Serbia and 67 from foreign
countries such as: Macedonia, Bulgaria, Slovakia, Russia, Montenegro, Albania,
Hungary, Italy, India, Rumania, Bosnia and Herzegovina, USA, Egypt and
Nigeria. They were presented 82 scientific papers; 42 from Serbia and 40 from
the above mentioned countries.

The papers presented at the Conference and published in Proceedings can be
useful for teachers while learning and teaching in the fields of informatics,
technics and other teaching subjects and activities. Contribution to the science
and teaching development in this Region and wider has been achieved in this
way.

The Organizing Committee of the Conference

VI
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Abstract - In this paper will be analyzed and compared the
results of the electronic testing (e-testing) for the subject
Mathematics 2 within University “Goce Delcev”’— Stip using
statistical data processing. Electronic testing covers the topic
“Integral”. This topic is of great importance during the
studies and for this topic students have previous knowledge
from high school. Testing was conducted on two separated
groups of students from technical faculties who have studied
this subject in Stip and Kavadarci respectively. The
questions were aimed at recognizing the integral as
indefinite, definite or improper, as well as, at selecting the
method of integration and application of integration in
geometry.

L

We live in a world where Mathematics is all over
around us, and also presents a base of any natural
science. Without mathematical knowledge we can’t
explain some complex physical and natural
phenomena, or solve complex problems of daily life.
Mathematics as a subject has been taught from
primary school and during years, basic gained
knowledge is more and more improved.
Mathematics as science field is extensive and covers
many topics. The aim of our research is the topic
Integral.

In the early period of its development
mathematics mainly had dealt with geometric
problems, primarily problems related with
measurement of surfaces [1], [2]. At that time
mathematicians only knew how to calculate surface
area of a rectangle and a triangle, but there was a
problem in calculating the surface area of a circle.
Ancient mathematicians had noticed that the area is
measured with a single measure that can be
compared. Namely, if we agree that the square with
side 1 mm has surface area 1 mm? then we can
determine the surface area of a circle (or any other
figure) with appropriate square grid and count the
squares covered inside. Of course, as much as
network is smaller, the accuracy is greater (Fig. 1).

INTRODUCTION

155

Figure 1 Square grid

1L

Simplest case is when the surface is limited by
the curve y= f(x), linesx=a,x=>0 and the x-
axis. This surface can be calculated by covering with
a mesh of rectangles. For that purpose, we separate
the interval [a,b] on n parts with points
a=x,<x <X,<..<x,=b and from each of
those subintervals we choose only one
point & €[x,,x,,,],i =0,1,...,n—1 . These points

INTEGRALS

x;and &, defines a separation of the segment, denote
with d.

Let the function y = f(x)is positive and we are
with ;
and f(&) . The surface area of that rectangle

considering a rectangles sides x,,, —x,
is f(&)*(x,,, —x,). The sum of all rectangles is
named integral sum of the function y = f(x) on

interval [a,b] during the division d:

S(f,d,a,b)=if(§,-)*(xi+l “x).

Let f(x) be a function defined on the
If there
independent of division d, on interval[a,b],

interval [a,b] is definitive limes,
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lim S(f.d,a,b)= lim Zf(f) (X —x,) =

e if (Ve >0)(35 > 0)(Vd) || dll<s=

| S(f,d,a,b)—1|< ¢, then for the real number /

we can say that is definite integral or Riemann
integral of the function f on[a,b], and we can

b
denote [ = I f(x)dx . For the function for which

there is a definite integral on[a,b] we can say that is
integrabile on[a,b]. The numbers a and b are limits
of the integral. The procedure for finding the integral
is named integration, and the function f(x) is
subintegrand function.

Let f'be a function defined on the interval (a,b).

If there is a function F, with options for
each F'(x) = f(x), then the F is called primitive

function of ' on (a,b). Let F e arbitrary primitive
function of f on (a,b). Indefinite integral of the

function f; denoted by J f(x)dx , is
Jf(x)dsz(x)+C (where C is constant of

integration). Therefore, this concept may be
understood as set of all primitive functions of f.

Let the function f is defined on interval
[a,+ ) and is an integral function of any finite

b
interval [a,b] . If })im _[ f(x)dx exists, then this

value is defined as improper integral of function fon
interval [a + o0) Therefore,

j f(x)dx = hm j f(x)dx=1im F(b) - F ()

where Fis arbltrary primitive function of f.

Basic methods of integrating are: method of
direct integration, method of decomposition, method
of integration by parts (partial integration) and
method of replacement.

Students get to know the topic Integral during the
high school and when they are enrolling in college
they have some basic knowledge about it. Also they
learn this topic in the first year of their studies at the
Faculty of Computer Science and at the Faculty of
Natural and Technical Sciences in subject named
Mathematics 2.

I1I.

The aim of our research is using electronic testing
to analyze students in Stip and Kavadarci to
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determine whether and how much is their previous
knowledge of the subject Integral. The topic of e-test
includes questions about the type of integral,
methods of integration and application of integration
in geometry. The questions were grouped into three
categories: questions with choice, true / false and
matching.

Testing was conducted in February this year
(2016) on Moodle - platform for e-learning and
consisted of 9 questions. The time given for answer
these questions was 15 minutes and the total number
of points that can be gained was 90. It is also
important to note that the test was conducted at the
beginning of the semester before the classes start.
Research and analysis were conducted on 48
students in Stip and Kavadarci and the following
results were obtained.

The total number of students in Stip who learned
Mathematics 2 and were involved in testing is 25.
From 90 - the maximum number of points that can
be gained, we can see that the mean obtained is
40.67 i.e. very low. Satisfactory results are results
with mean at least 56 or 60% of the total number of
points. The maximum number of gained points is
66.7 points and only one student has 66.7 points,
while the minimum number of gained points is 23.3.
Six students have achieved a 23.3 points. Most of the
students or 36% of them have gained 40 to 50 points.
These results are shown in Table 1 and Table 2.

Table 1 Descriptive Statistics (Stip)
Descriptive Statistics (Spreadsheet2)

Variable [ valid N | Mean [ Minimum [ Maximum | Std.Dev.
Stip 25 4067200 23.30000 66,7000C 11,71810
Table 2 Frequency table (Stip)

Frequency table: Stip (Spreadsheet2)

K-S d=,10873, p> .20; Lilliefors p> .20

Count | Cumulative | Percent | Cumul % | % of all Cumulative %
Category Count of Valid of Valid Cases of All
10,00000<x<=20,00000 0 0 0,0000C 0,0000 0.0000C 0,0000
20,00000<x<=30,00000 6 6 24,0000C 24,0000 24.0000C 24,0000
30,00000<x<=40,00000 6 12 24 0000C 48,0000 24,0000C 48,0000
40,00000<x<=50,00000 9 21 36.0000C 84,0000/ 36,0000C 84,0000
50,00000<x=<=60.00000 3 24 12.0000C 96,0000 12,0000C 96,0000
60,00000<x==70,00000 1 25 4.0000C 100.000C 4.0000C 100.000¢
Missing 0 28 0,0000C 0.0000C 100.000C|

In Kavadarci there are 23 students who learned
the subject Mathematics 2 and were involved in e-
testing. Here the mean is 39.56 from 90 i.e. as in Stip
we can say that the main value is very low. The
maximum number of gained points is 63.3 and is less
than the maximum number of gained points in Stip,
also the minimum number of gained points 16.7 is
less than the minimum number of gained points in
Stip. From this we can conclude that students in Stip
have higher previous knowledge than students in
Kavadarci. Most of the students or 39.13% of them
have gained between 30 and 40 points, and only two
students have gained over than 60 points. Results for
Kavadarci are shown in Table 3 and Table 4.
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Table 3 Descriptive Statistics (Kavadarci)

Descriptive Statistics (Spreadsheet3)
variable  [validN | Mean | Minimum | Maximum | Std.Dev.
Kavadarci 23 3956087 16.70000 63,3000C 1247710
Table 4 Frequency table (Kavadarci)
Frequency table: Kavadarci (Spreadsheet3)
K-S d=,094686, p> .20: Liliefors p> .20
Coum‘ Cumulative ‘ Percent ‘Cumul% % of all ‘ Cumulative %
Category Count of Valid | ofValid | Cases of All
10,00000<x<=20,00000 2 2 §69565 86057 869565 8,6057
20,00000<x<=30,00000 3 5 13,04348 21,7391 13,04348 21,7391
30,00000<x<=40,00000 9 14 3913043 60,869€ 39.13043 60,8696
40,00000<x<=50,00000 b 20 26,08696 86,9565 26,06696 86,9565
50,00000<x<=60,00000 1 21 434783 01,3043 434783 91,3043
60,00000<x<=70,00000 2 23 869565 100000 869565 1000000
Missing 0 23 0,00000 0.00000 100.0000

In Fig. 1 is shown a histogram aimed for students
from Stip. This histogram gives us a clear view of
the points gained from testing. We can also say that
the histogram is good because in the middle in the
range from 30 to 50 points we have some solid
results and we don’t have students with less than 20
points, but on the other side is not so good because
we don’t have students with 80 or 90 points.

0

students

- -
- .

L] = ko] L 50 -] ]
points

Figure 2 Overall number of students achieving grade ranges (Stip)

From the histogram aimed for Kavadarci (shown
in Fig. 3) we see that again these is a symmetrical
histogram because in the middle in the range from 30
to 50 points the results are pretty good, but here the
number of students with less than 40 points is greater
compared to Stip (14 students from 23) and we have
two students with less than 20 points. And
unfortunately this histogram shows that just as in
Stip and here we don’t have students with more than
70 points.
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students

10 20 30 40 50 60 T
points

Figure 3 Overall number of students achieving grade ranges (Kavadarci)

Fig. 4 and Fig. 5 represent the curve points per
student. The first curve (Fig. 4) is for Stip and the
second one (Fig. 5) is for Kavadarci, respectively.
From the curves we can see that only a few students
are better and have more than 45 points out of 90
points or that only this few students have won over
than 50% out of 100%.

Line Plot of Stip
Spreadsheet2 1v*25¢c
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Figure 4 Curve points per student (Stip)

Line Plot of Kavadarci
Spreadsheet3 1v*23c
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Figure 5 Curve points per student (Kavadarci)

Table 5 shows the overall average points out of
90 and the average points received for each question
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individually. Of a possible 10 points per question we
have received up to 5.6 average points, which means
that there is no question which correct answer are
known by all students. And from the table we can
also can see that the question 7 at least known
question by students. These points are related to the
overall results obtained from e-testing conducted in
Stip and Kavadarci.

Table 5 Overall average

Points | Q1 Q2 Q3 Q4 | Q5 Q6 Q7 | Q8 Qs
/90 /10 | /10 | /10 | /10 | /10 | /10 | /10 | /10 | /10

40,2 54 | 48 5,6 53 |49 |42 2,8 3,3 3,9

IV. DISCUSSION AND CONCLUSION

From conducted research we can conclude that
all students (without any matter from what high
school they are coming - basic or professional) have
a little knowledge of Mathematics, in particular for
the topic Integral. We concluded this from analyzes
for Stip and Kavadarci, and the fact that the overall
average number of points obtained out of 90 is only
40.2 points. The average value per question is in
range from minimum 2.8 to maximum 5.6 points out
of 10 which is also a small percentage.

Our next goal is to make a comparison of these
results which shows the previous knowledge of
students with the results obtained after the study of
the topic i.e. the results obtained after the
implementation of a colloquium. Also, this research
can be extended to a large number of tested
students. Actually, in this e-test may be included
students of second and third cycle of studies that
have learned Mathematics 2 during previous studies.
Then we will compare the previous results with the
results obtained of the examination of a large
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number of respondents. Comparison will bring a
conclusion about which results are better, whether
the future generations have more previous
knowledge or not, and so on.

Our personal conclusion that we got by
analyzing the results of the e-test is that students
have to show greater interest in Mathematics,
because Mathematics is the base of all other
sciences and its application is extended in every life
field.
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