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Abstract. Questions about the quality improvement of the school system are topical at the moment. Universities 

must be prepared to offer the young person an education that prepares him/her to be competitive in these new 

work conditions, which is why the main goal of the university in this changing time is development of the of 

mental skills, cognitive research attitudes and IT skills. That is why mathematics study programmes and 

didactics must be improved, based on IT, creating more modern learning materials based on modern 

technologies and offering access to them via the Internet. During the period 2005 to 2014, students from the 

Faculty of Computer Science and Information Technologies, parallel to the regular teaching of mathematics, 

were taught a program package MATHEMATICA. In the last two years it was changed to a program package 

MATLAB. For two semesters the first course students have had laboratory work at computers, where students 

are acquiring the ability to solve tasks that are similar to those in their practical work with the help of a 

mathematical program. This year’s first course students were questioned about MATLAB classes. 172 students 

took part in a survey, and the majority of them believe that MATLAB classes are useful and necessary for 

students and that they help them understand mathematical algorithms to solve tasks. 
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Introduction 

Nowadays, along with the rising amount of technology, there is a demand for qualified specialists 

who are quickly able to orientate in the newest scientific achievements, modern technologies and 

materials, and are able to create a quality global business. That is why education system nowadays 

must be ready to offer a young person an education that makes him or her competitive in these new 

work conditions, and raises his/her level of competencies. That is why pedagogues of mathematics 

must work out a study program that is based on new technologies, which would give opportunities for 

students to find an application that will support their knowledge of mathematics during the study 

process. 

Choosing the appropriate teaching methods is one of the most important competencies for any 

teaching staff. Nowadays, it is more and more necessary to actively involve pupils and students into 

the study process [1]. That is why the teaching staff must manage different teaching systems. The 

broader the range of teaching methods, the better they can be applied to different situations that appear 

during the study process. New methods and tendencies appear also in teaching mathematics. Usage of 

computers and mathematical programs is spreading more and more for mathematical calculations, as 

well as for modelling mechanic and economic processes. Knowledge and skills necessary for research 

and product workout also change: nowadays, knowledge of mathematical and computational algorithm 

for an ordinary engineer plays a greater and greater role [2]. 

Teaching mathematical programs parallel to a traditional course is being introduced all over the 

world, and MATLAB is the most popular program for that. MATLAB has been introduced into 

teaching mathematics in many countries in Europe: for example, [3] describes a successful 

introduction of MATLAB into the study process in two universities of Great Britain, [4] – using 

MATLAB in university of Denmark, [5] – a new course of mathematics in the Technical University of 

Sofia, in Bulgaria, which is based on MATLAB and MAPLE. MATLAB is also used in the study 

process in other parts of the world. The paper [6] describes how MATLAB is used in teaching 

mathematics for engineering science students in a university in Saudi Arabia. In the Cincinnati 

University, in the United States of America, MATLAB was integrated as a tool to help students 

understand engineer-technical conceptions, explore and analyse solutions for complicated problems, as 

well as, being used to effectively show results [7]. In another USA university – the University of 

Toledo – MATLAB is being used to help students solve business mathematics tasks easier and quicker 

[8]. Lecturers from the Australian University of Queensland [9] started using MATLAB at the 

beginning of the 21
st
 century as an instrument for numerical analyses and visualisation of the results. 
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At first, Australian students did not properly appreciate the possibilities of MATLAB and resisted this 

upgrade. But, with time and program improvement and support, as well as more effort from the 

teaching staff, the students appreciated MATLAB as a positive help to mathematical calculations. 

Latvia is no exception. In 2014, a staff survey in one of the largest companies in Latvia that 

operates with telecommunication and information technologies on the popularity of mathematical 

programs was carried out [10]. 115 employees aged between 20 and 40 took part in the survey. First of 

all they were asked the following questions: “Which of the mathematical programs do you know and 

use for mathematical calculations?”. The unquestioned leader in response to this question was 

MATLAB, which gained 45 % of the votes, in the second place is MATHCAD – 27 %, a little behind 

is MATHEMATICA – 19 %, and the least votes MAPLE – 9 %. To the question: “Where did you 

acquire this program?” 86 % replied that they studied it at the university, 9 % acquired individually, 

but 5 % learnt it at work. 

In all the largest universities in Latvia, where mathematics is taught, mathematical programs are 

used. Of course, several faculties and several subjects in the Riga Technical University use the 

mathematical program. The Faculty of Civil Engineering students are shown work with MATHCAD 

during mathematics lectures. The Faculty of Computer Science and Information Technology 1
st
 course 

students have laboratory work for two semesters at the computer, during which the students acquire 

the skills to work with MATLAB. The students further gain MATLAB knowledge in the 2
nd

 course 

subject Numerical methods. 

Materials and methods 

Working as pedagogues of mathematics in the Faculty of Civil Engineering and the Faculty of 

Computer Science and Information Technology, there is now a question about using learned 

mathematical knowledge in a professional context. Answers are being sought for the questions: what 

should be taught, and how it should be done to enable the use of new knowledge of mathematics in 

professional work. When organizing practical classes, the students’ level of knowledge, their 

intellectual abilities and cognitive benefits must be taken into consideration. The share of direct 

classes and individual work time must be considered according to the difficulty level of the topic and 

its significance to other study disciplines connected with mathematics. 

Since the 1980s, integrated systems of automation of the mathematical calculations MATHCAD 

have gained wide popularity. It has been developed by the company Mathcad Soft (USA). Within this 

system, calculations are made with accustomed mathematical formulas and symbols. 

The popularity of the program is confirmed by the fact that during the last few years several 

versions of this program have appeared. The program works in Windows software and is quite simple 

to use, because the form of mathematical expressions conforms with the one used by humans. Tasks 

can be solved both in a numerical way, and with special symbols. Data and results can be visualized in 

graphics. Students of Faculty of Civil Engineering are shown during lectures how to do the mentioned 

actions in MATHCAD, 

For students from the RTU Faculty of Computer Science and Information Technology 

(abbreviation FCSIT) starting from academic year 2005/06, parallel to traditional teaching of 

mathematics, the usage of mathematical programs is being taught. During the period of the academic 

years 2005/06 to 2013/14, the FCSIT students were taught the MATHEMATICA program. Three 

years ago a change to MATLAB program set occurred. For 2 semesters the 1
st
 course students have 

held laboratory work at the computer, during which they acquire the ability to solve tasks, similar to 

those calculated during the practical works in the classroom, using mathematical programs. During 

laboratory work, with the help of MATHEMATICA or MATLAB, students learn to: 

• define functions and calculate their values with the required precision; 

• conduct operations with matrices and vectors; 

• draw lines on a plane that are given in Cartesian coordinates, polar coordinates or parametric; 

• draw lines and surfaces in space; 

• solve algebraic equations or equations systems; 

• calculate function limits and use to determination of asymptotes; 

• find derivatives and apply them to the function analysis; 
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• calculate indefinite, definite, improper and multiple integrals, and apply them to solving 

practical tasks; 

• solve differential equations; 

• find the power series expansion for given function and determine interval of the convergence. 

As experience shows, students acquire mathematical programs with interest. Work with these 

programs helps students understand the algorithm of the task. A lot of students who have low grades in 

mathematics and who cannot solve the tasks themselves on paper can quite easily deal with this task in 

MATLAB, MATHEMATICA or MATHCAD software. In addition, when using mathematical 

programs, students can solve laborious tasks in a short time, solving which would take a lot of time 

and effort, if done on paper. 

Using IT possibilities in teaching mathematics eases pedagogues work and also makes the 

learning process more interesting and effective. It also significantly improves the quality of education 

and the level of readiness in the labour market. 

Results and discussion 

To check how well students are able to apply MATLAB for solving mathematical tasks, 4 tests 

have to be taken in both semesters. Each test consists of 2 – 3 tasks, which have to be solved with 

MATLAB. Students can use their notes, study books, materials on the Internet and other supporting 

materials during the tests. Each test is evaluated with 6 marks. The test is successfully passed if the 

student has correctly done at least 2/3 of the tasks and has got at least 4 marks. Successful passing of 

all the tests is an obligatory requirement for all FCSIT 1
st
 year students. If any of the tests are not 

passed, the student is not allowed to take an exam. 

How students succeed with passing the 1
st
 semester tests is shown in Figure 1. The test results of 

six groups of 1
st
 year FCSIT students were analysed; in total, 157 students. Figure 1 shows division of 

students in percentage after the first results of the tests: the first bar shows how many percent of 

students pass the test with the first attempt, the second – how many fail. As it is seen from the picture, 

the hardest one is the 1
st
 test; more than one third of the students cannot pass it with the first attempt. 

The greatest difficulties are with naming the function correctly. The most common mistakes are: 

• students do not understand what the function argument is and do not put it in brackets, or put 

it incorrectly; 

• put brackets incorrectly, thus, changing the order of the operation; 

• incorrectly write the name of built-in function; 

• do not know how to correctly convert the root of the fractional degrees, as well as, incorrectly 

record the power. 

 

Fig. 1. Results of passing the 1
st
 semester tests 

The results of the 2
nd

 test are much better, because the 2
nd

 test is about matrices and vectors, and 

with matrices and vectors you have to work with numbers, not functions. By the end of the semester, 

the results improve a lot, because students learn to work with MATLAB and do it with pleasure. In the 
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2
nd

 semester the results are even better, and only few students cannot pass the tests with the first 

attempt. 

To find out the opinion of students about MATLAB teaching and using, the FCSIT 1
st
 course 

students were given a survey. 172 students took part in the survey. Answers to the 1
st
 question “Have 

you used program package MATLAB or other mathematical program (if yes, which one) before 

studies in the FCSIT?” are seen in Figure 2. It appeared that 26 of the correspondent students, or 15 %, 

were familiar to MATLAB already before the beginning of the studies. 14 students had used other 

programs. Between the most mentioned ones was WolframAlpha, some had mentioned 

MATHEMATICA and MATHCAD. But the majority of the students, 132 students, have not used 

mathematical programs before. 

 

Fig. 2. Amount of students (percentage) who used mathematical programs  

already before the studies 

As the second was the question: “Do you think that acquisition of MATLAB is useful, should be 

taught to students?”. The answers were the following (Fig.3): 141 students or 82 % of the respondents 

believe that MATLAB should be taught to students, while, left 18 % or 31 students, that it is not 

necessary. Of the main given reasons why they should not acquire MATLAB two were mentioned: 1) 

it is a program that costs money and is not available and cannot be used for free; 2) students do not see 

where it can be used. 

 

Fig 3. Amount of answers (percentage) to the question if MATLAB should be taught 

Unfortunately, only a bit over one third of the students (61 student or 35 %) use MATLAB 

outside laboratory works (Fig. 4). 

 

Fig. 4. Amount of students (percentage) who use MATLAB outside laboratory works 



ENGINEERING FOR RURAL DEVELOPMENT Jelgava, 24.-26.05.2017. 

 

246 

Figure 5 shows what students use MATLAB outside classes for. Most of these, 61 students 

(76 %), use MATLAB for doing homework and checking results of completed homework. Some 

students (11 %) use MATLAB to prepare for tests and exams, the same amount use it as an instrument 

for numerical calculations not only in mathematics, but also in other subjects, for example, 

electrotechnics and physics. One of the students mentioned that they use MATLAB at work. 

 

Fig. 5. Classes where students use MATLAB  

The greatest part of the students (64 %) think that work with MATLAB helps them understand the 

algorithms of problem solving, while the rest 36 % disagree (Fig. 6.). 

 

Fig. 6. Amount of answers on if MATLAB helps the understanding  

of algorithms of problem solving 

The last question asked was “Would you like to acquire also other mathematical programs?”. 

Figure 7 shows the answers to this question. Only 63 of the students or 37 % would like to acquire 

other mathematical programs. MATHCAD was mentioned most often – 22 times, 10 times 

MATHEMATICA was mentioned, 9 times -MAPLE. Some students wrote that they have not heard 

about any of the programs, but would like to acquire all of them; some more – that would like to 

acquire some of the free programs. The majority of the 109 students who answered said that they 

would not like to acquire any more programs, with the given reason being the existing workloads and 

a lack of time. 

 

Fig. 7. Amount of students (percentage) who would like to acquire  

also other mathematical programs 
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According to the results of the questionnaire it can be seen that the majority of the students 

appreciate the opportunities of MATLAB and are positive to its acquisition. 

Conclusions 

1. Using the IT possibilities in teaching mathematics eases the pedagogues’ work, and also makes 

the learning process more interesting and effective. It also significantly improves the quality of 

education and the level of preparedness in the labour market. 

2. Work with mathematical programs helps students understand the algorithm of the task. In 

addition, students can solve laborious tasks in a short time, which would take a lot of time and 

effort, if done on paper. 

3. However, despite the fact that a computer helps homework, using it throughout the mathematics 

course does not have such a positive effect, because, a computer program gives a ready answer to 

a task, but does not show the pace of the solution. If studying only with a computer, a student will 

not be able to do all the tasks on the paper. 
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