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Abstract  
Education is a multifunctional process which is created and conditioned by a number of components. 
Therefore the analysis of this process should be done in detail and in the mutual relations. An 
important indicator of the efficiency of the educational system is the professional adaptation of 
graduates to the labour market. At the universities in Slovakia the contemporary education is 
undergoing changes that are linked to the discussion on the quality of education and professional 
career of graduates in the labour market.  

There are a lot of economic branches where we can apply mathematical methods and educate 
outstanding graduates for the specialized economic positions. Consequently, at the economics 
oriented faculties the content of teaching mathematics includes those mathematical methods and 
procedures which can be used directly in the special topics with applied tasks. Solving applied tasks 
helps create links between study subjects, and furthermore, compile logical associations between 
theoretical knowledge and practical usage.  

The main objective of this paper is the analysis of the students’ outcomes in mathematical subjects 
taught in the first year of study at the Faculty of Economics and Management, the Slovak University of 
Agriculture in Nitra. We use quantitative methods and descriptive statistics for the assessment of the 
results of solving applied tasks focused on economics. The data for analysis are summed up from the 
students’ written tests containing the tasks related to the topics of mathematical analysis. Based on 
the results we will discuss the level of computational skills and abilities of students to apply the exact 
mathematics apparatus. 
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1 INTRODUCTION  
The aim of this paper is to discuss some experience connected with teaching of applied mathematical 
tasks in economics study programs. The ability of students to solve applied tasks is necessary for the 
development of expert skills, for example: in economics, management, accounting and other. This 
student’s ability is also the important factor for the quality of mathematical education at universities.  

At economics-oriented universities, the connection of mathematics with the problems of engineering 
practice, is even more intensively studied and methodologically accepted. These results in a fact that 
mathematics for engineers-economists is no longer explained in a traditional formal scheme. Personal 
cooperation of mathematics teachers with other departments is a source of new incentives for 
curriculum alteration or, at least, for reordering of the existing curricula, assessment with the support 
of technology [1], [2].  

In economic applications the functions represent economic quantities and functions such as costs, 
profits, revenues, consumptions or other. Students of economics study programs observe empirical 
data and should be able to analyse them by a suitable method and software as well. Mathematical 
apparatus is the effective means for economists to express the qualitative relations by the quantitative 
tools. It simplifies formulation of problems with one or more variables in the economic analysis, in 
business market and production sphere, e.g. the credit repayment [3], the empirical analysis of the 
price transmission [4], the economic convergence [5], detection of correlations and dependencies [6], 
municipality and educational system [7], etc.  

Plotting graphs of functions with one or two variables and creation of spatial models belong to tasks 
for which it is suitable to use graphical tools of information technology (IT) and tools for the simulation 
of real tasks [8]. Research study proves that students have problems with the spatial competences 
and formalism in solutions of stereo-metrical tasks. Possible way to eliminate this undesirable 
phenomenon is through solutions of non-standard tasks by using special methods, strategies and 
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suitable forms of visualization with IT [9]. Mathematics is the cornerstone of basic science learning. In 
many research studies we can find results about new approach to the improvement of students' 
learning achievement and motivation in mathematics courses [10]. The purpose of the paper [11] was 
to examine the intersection of artificial intelligence, computational thinking, and mathematics education 
for young students. Modeling and abstraction in mathematics education provides new contexts and 
tools for incorporating them in classroom practice. Based on the results of [12], the short video 
lecturing seems to be one method to activate the students and to commit them to mathematics 
learning. By means of short video lecturing, a teacher has an additional channel to reach a vast 
majority of students. The interest in mathematics can be promoted in many ways. As stated in the 
work [13], the use of concrete manipulatives provided opportunities for the promotion of greater 
understanding, while the qualitative findings showed that the learners enjoyed the lessons with 
manipulatives play in the teaching and learning of Mathematics and found the learning to be more 
meaningful.  

The study of economic branches is also associated with applied tasks in financial mathematics [14].  

Table 1.  Topics in the subjects Mathematics IA and Mathematics IB. 

Function with one real variable  
 

Graphs and features of the function  
Limits and derivatives  

Function with two real variables 
 

Partial derivatives  
Local and conditioned extremes   

Linear algebra 
 

Matrices, vectors and determinants 
Systems of linear equations 

Source: authors. 

In this context we focused the attention to the mathematical skills and competences of the future 
economists and managers who are being educated in the bachelor study programs at the Faculty of 
Economics and Management (FEM) Slovak University of Agriculture (SUA) in Nitra. In the Tab. 1 we 
summarized the teaching content of selected topics in mentioned subjects. By doing an analysis of 
educational results, we wanted to find possibilities for the improvement of the quality of education in 
mathematical subjects at universities.  

2 METHODOLOGY 
The data source and used methods follow from the aim of this contribution. This corresponds with the 
analysis of objectives in the mathematical educational process. Respondents of our research sample 
were students of economics courses in the 1st year at bachelor study in academic year 2015/2016 at 
the Faculty of Economics and Management, the Slovak University of Agriculture in Nitra. We got data 
about students’ knowledge from two compulsory subjects Mathematics IA and Mathematics IB which 
are taught in the 1st study year of bachelor degree. We focused on students’ skills to solve applied 
tasks with these topics: 

− Differential calculus of a function of one real variable, 
− Differential calculus of a function with two variables, 
− Linear algebra. 

We summed up results from students’ tests in winter and summer term. Analyzed tasks are in 
accordance with the study literature and we will evaluate each task using methods of descriptive 
statistics and statistical hypothesis testing. By the paired two samples t-test we will test the null 
hypothesis 210 : µµ =H  that there is no statistically significant difference between the means of the 

statistical samples, against the alternative hypothesis .: 211 µµ ≠H   

We will use statistics as the testing criterion             n
s
d

t ⋅=    (1) 
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Symbols in the testing criterion express: 
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The critical region is: ),),1(())1(,( ∞−∪−−−∞= ntntW ααα  (4) 

where )1( −ntα  are the critical values of Student’s t-distribution with 1−n  degrees of freedom.  

3 RESULTS 
The teaching of mathematics with application is closely connected with tools of information technology 
as we have already mentioned in the introduction. Tools of IT and e-learning method are the important 
components of the educational process. University teachers use various tools of IT whether in the 
form of lecture presentation or electronic educational materials used for individual study. The visual 
aspect of the study material can be increased by graphs, images and charts, thereby improving the 
possibilities for student understanding the subject and solving the tasks. Students can use task 
assignments to check their calculations and validate own knowledge gained during the exam 
preparation. In the Fig. 1 it is presented the sample from the electronic course “Mathematics” created 
in the environment LMS MOODLE. 

Course in LMS Moodle:  

Mathematics (FESRR) 

RESOURCES 

- Book 

- File 

- Folder 

- Page 

- URL. 

ACTIVITIES 

- Assignment 

- Questionnaire 

- Quiz 

- Upload a single file 

- News.  

Figure 1. Sample from the course “Mathematics” in LMS MOODLE. Source: authors.  

3.1 Tasks assessment   
Students obtain the basic knowledge of higher mathematics by passing compulsory subjects 
Mathematics IA and Mathematics IB in the 1st year of the bachelor's degree. The data for analysis 
was derived from these two subjects taught in the winter and summer term. We selected from the 
tests those tasks which are focused on application and analysed them in details. The themes in the 
assignments were as follows: Task 1 (T1): derivative of a function, task 2 (T2): local extremes of a 
function, task 3 (T3): inverse matrix, task 4 (T4): system of linear equations, task 5 (T5): partial 
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derivatives of a function and task 6 (T6): local extremes of a function with two variables. In the Fig. 2 
the tasks are ranked according to the number of earned points (expressed in a percentage).  

 
Figure 2. Results of tasks analysis expressed in a percentage.  

Source: authors. 

3.2 Exams score analysis   
The next data sample was created by the exam grades of the study subjects Mathematics IA and 
Mathematics IB. The final evaluation of a student at exam includes the written test and also the points 
from the attainment test and seminar project.  

 
Figure 3. Exam grades of study subjects Mathematics IA and Mathematics IB.  

Source: authors. 

The Fig. 3 indicates the graphic form of evaluation of students at the exams in the subjects 
Mathematics IA and Mathematics IB in the academic year 2015/2016, where the standard scale is 
from A(1) to FX(4). We see that the evaluation of knowledge by grades D(2.5) and E(3) was the most 
common in both subjects. This means that students achieve an average level of knowledge in 
mathematics. Moreover, the comparison shows that in the summer semester (Math IB), more students 
had grades A(1), B(1.5) and C (2). This phenomenon is related to the fact that, after the first semester, 
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students already master the system of study at the university and they are adapted to the 
requirements of the study system in comparison with the secondary school one. 

We decided to compare the results of exams of mentioned subjects and determine whether 
differences between study outcomes of students are significant. We applied the paired two sample  
t-test and results are sumed up in the Tab. 2. It follows, that the calculated values (p = 0,0002 < 0.05) 
proved that we can reject the null hypothesis H0 with 95% confidence. This means, we accept the 
alternative hypothesis H1: there exists statistically significant difference between the means of the 
observed statistical samples. The differences between exam grades in Mathematics  IA and 
Mathematics IB are significant on the selected sample of students. 

Table 2.  Results of paired two sample t-test for means. 

 Mathematics IA  Mathematics IB 

Mean 2.511 2.326 

Variance 0.505 0.602 

Observations 46 46 

Pearson Correlation 0.919  

Hypothesized Mean Difference 0  

df 45  

t Stat 4.112  

P(T<=t) one-tail 8.2071E-05  

t Critical one-tail 1.679  

P(T<=t) two-tail 0.0002  

t Critical two-tail 2.014  
Source: authors. 

4 CONCLUSIONS 
On the selected sample of students, we found that they had difficulty in the solving applied tasks. 
Applied tasks combine mathematical concepts with the context of practical problems. Therefore, it is 
necessary to include in the teaching more tasks formulated verbally with a professionally specialized 
content. The verbal formulation of tasks provides possibilities for specific assignments from different 
areas of practice, e. g. economics, technics, accounting, agriculture, etc. The first step is analysing the 
assignment, compiling the mathematical entry of the task, and then using the appropriate method for 
solution. Students ask for more applications, and then find out that apps are "superstructure" and they 
need to return to task-solving based on mathematical methods. 

The start of university study is difficult for the first-year students, because of their adaptation to the 
learning system. Study outcomes are affected by: the adaptation to the university system study, 
searching and applying the methods of individual study, awareness of own responsibility for learning 
outcomes, relationship to the study subject and knowledge of secondary school. Based on teaching 
experience we consider as the important determinant of the study the student motivation for learning. 

Applied problems and tasks support the development of further students’ important skills and improve 
the quality of education universities. This segment of tacit knowledge is focused on the development 
of thought flexibility, the application of decision-making processes, the abilities for team work, the 
effective communication and the abilities to present the acquired knowledge. All of these elements are 
important for the successful assertion of graduates in their future positions. 
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