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Abstract – The research results published so far have 
shown that success in mathematics positively affects 
the retention rate at technical and economic 
universities. Various studies have explored different 
forms, methods, and tools in mathematics teaching to 
improve student success, but an effective teaching 
model is yet to be identified. Based on previous 
experience and published results, a model of effective 
teaching was proposed with an emphasis on developing 
selected cross-sectional competencies to increase 
student retention. A recent study aimed to verify the 
effectiveness of this model in the pilot subject 
Mathematics I. The study included 211 first-year 
students of 7 bachelor's technical-economic study 
programs. Results showed significant improvement in 
the group of students who struggled with mathematics. 
The study confirmed that an appropriately chosen 
intervention in mathematics can increase the success 
rate of completing technical and economic study 
programs, and this approach can also be applied at 
other universities. 
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1. Introduction

Teaching mathematics in engineering studies has 
been reported worldwide as problematic due to the 
low student retention rate [1], [2]. High dropout 
rates, especially in the STEM disciplines (science, 
technology, engineering and mathematics) [3], have 
proved intractable despite offering supplemental 
instruction [4]. High failure rates in mathematics 
subjects and lower retention in disciplines with 
mathematics-intensive subjects have prompted 
tertiary institutions to set up some form of 
mathematics support to prevent these students from 
failing [2]. 

Success or failure in mathematics strongly 
influences the choice of study orientation and 
completion [5], [6]. Therefore, studies have been 
undertaken to identify how to increase student's 
success rate in mathematics and thus improve the 
success rate of completing engineering studies [7], 
[8], [9], [10], [11].  

As Drijvers [12] points out, many university 
students are not sufficiently prepared to study 
mathematics at the university level. In addition, in 
recent years, there has been a negative trend (decline) 
in the preparedness of secondary school graduates in 
mathematics for university studies [13]. Only 10% of 
students complete their studies without intervention, 
while 40% obtain a bachelor's degree with additional 
help [14]. 

Among the traditional causes of insufficient 
mathematical preparation of students for engineering 
education are mainly inadequate preparation in 
secondary schools, a lack of dedicated hours to 
mathematical education and a weak connection 
between the requirements of engineering disciplines 
and the mathematical curriculum [15]. Bargagliotti et 
al. [16] also mention students' characteristics, lack of 
effort and motivation, or low study skills.  
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Luhan, Novotná and Križ [17] further add to this 
the inhomogeneity of the study groups in terms of 
diverse levels of mathematical knowledge. 

To overcome the shortcomings mentioned above in 
the mathematical preparation of students for 
engineering education, teachers complement the 
traditional teaching model with strategies that 
emphasise conceptual understanding, active learning, 
and relevant applications and actively investigate the 
implementation of educational technologies [18], 
[19]. Several studies have been published that point 
to the fact that only the development of mathematical 
skills is not sufficient [20]. It is also necessary to 
address the fear of mathematics, negative attitudes, 
insufficient study skills and lack of responsibility in 
the approach to study [21].  As Merrill and 
Comerford [22] showed, through an integrated 
approach, students more easily "see" the connections 
connecting different areas of learning. This 
contributes to the quality of their education through a 
more profound, multidimensional understanding of 
the problems being addressed. Leppävirta [23] 
suggests an increasing emphasis on conceptual 
understanding of mathematics, increasing diversity in 
student assessment, and promoting individualisation 
of learning styles and strategies. Also, numerous 
research studies have shown that using educational 
technologies helps improve the processes of teaching 
and learning mathematics [24], [25].  

The motivation of students to study mathematics is 
essential because knowledge of mathematics forms 
the knowledge basis for computer science, technical 
and economic subjects. Moreover, increased math 
anxiety and the need for math remediation correlate 
with a decreased chance of completing a STEM 
degree, particularly for female students [26], [27].  

In light of the above, as well as the current situation 
affected by the pandemic, when designing the 
teaching model, we focused on choosing a sequence 
of methods supporting the development of selected 
transversal competencies, in particular mathematical 
competencies, essential competencies in science and 
technology, competence to learn and digital 
competences. As Epuran et al. [28] and Wagenaar 
[29] pointed out, modernising higher education and 
minimising early graduation studies is essential. One 
of the possible solutions is to introduce additional 
support to improve the prerequisites for proper 
graduation, apply the education focused on the needs 
of the student and support the development of such 
transferable competencies of university students that 
allow them flexibility in the labour market. On the 
other hand, implementing online and offline hybrid 
teaching models of university mathematics implies a 
change to the traditional teaching models. It is still a 
topic many university mathematics teachers face [30]. 

Most published studies primarily examine the 
small impact of factors on educational outcomes, 
such as mathematical software application factor 
[31], different teaching methods [9], [32], and math 
tutoring factor [10], [11]. Alternatively, they 
investigate one or more dimensions of the 
multidimensional issue of teaching mathematics at 
the university. For the curriculum from the 
perspective of future engineers' competencies [7], 
problems of online mathematics courses [8], [33], 
defining problems and finding different ways to 
solve them [34]. Only some studies deal with the 
systematic analysis of factors in stem education [35]. 
However, this study only analysed published 
empirical studies on using learning analytics for 
student retention in STEM education. Some studies 
focus more on the context, environment, and 
mentoring of students than on improving the results 
in subjects [36]. 

Consequently, it is still necessary to define a 
complex model of teaching mathematics, which 
improves results in the current environment, 
especially for technical students who have a problem 
with passing mathematical subjects and thus 
increases the number of successful graduates and 
economic study programs. 

Our project aims to enhance the success rate of 
technical and economic study programs by 
improving students' performance in mathematical 
subjects. One approach is to cultivate interest in 
studying mathematical subjects [37], [38], [39], [40]. 

Therefore, this study aims to contribute to this 
research gap by reviewing the empirical evidence on 
implementing the innovative teaching model to learn 
mathematical and informatics subjects to increase the 
quality of graduates and reduce student decline 
during studies, especially at technical and economic 
universities. 

2. Methodology 
 

The goal of the study was to create a teaching 
model so that it has the highest possible didactic 
effectiveness. Therefore, we first surveyed students 
about the state of knowledge in secondary school 
mathematics. Students who formed a set of 
respondents completed part of their secondary studies 
during the pandemic. We identified the state of 
mathematical education results from secondary 
school in three ways. 1. By analysis of student-
written papers from the previous two academic years. 
2. By using a questionnaire. 3. By evaluating the 
entrance test from the secondary mathematics 
curriculum [41]. 

Fig.1 shows a graph of the relative number of 
students who made mistakes in a given thematic area.  
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The chart shows that students make the most 
mistakes in editing algebraic expressions. We were 
surprised that 21% of students made mistakes in the 
area of fraction operations. 

 
 

Figure 1. Test analysis results 
Fig. 2 shows a graph of the relative number of 

responses from students per questionnaire item: 
Which of the areas of secondary school mathematics 
most often caused you difficulties in solving tasks in 
the subjects Mathematics 1 and Mathematics 2? Most 
often, students marked geometric areas. Almost 54% 
of students have problems with geometric shapes, 
50% with vectors, and nearly 41% with 2D and 3D 
Cartesian coordinate systems. 

 
 

Figure 2. Questionnaire results 
Fig.3 shows a graph of the relative success of 

solving the tasks of the entrance test. Students 
achieved the lowest success rate of only 28% in 
solving the Vectors task. Up to 50% of students 
identified this topic as problematic in the 
questionnaire. On the other hand, although almost 
41% of students identified Cartesian coordinate 
systems as a problem area of 2D and 3D, in the 
entrance test, this task had the highest success rate, 
up to 55.26%.  

 
 

Figure 3. Entrance test results 

The success rate of solving other tasks was low. 
The entrance test results confirmed that solving tasks 
in thematic areas of mathematics, as we identified 
them by analysing written papers and using a 
questionnaire, causes significant problems for 
students in the 1st year of bachelor studies. 

Based on the results, in addition to designing and 
creating an e-learning module suitable for self-study, 
additional seminars in mathematics in the field of 
content and methods and forms used are innovated. 
When innovating the content, we considered the state 
of knowledge of students in high school 
mathematics. The main criteria in the selection of 
methods and forms of teaching were to develop 
selected transversal competencies in students. In the 
described part of the research, we focused on 
verifying the didactic effectiveness of one of the 
components of a complex teaching model – the 
innovation of additional seminars in mathematics. In 
order to find the answer to the research question of 
whether our proposed model of additional seminars 
is didactically effective, we conducted a natural 
pedagogical experiment. We were looking for an 
answer to the research questions below. 

•Is there a statistically significant difference in the 
average success rate of the experimental group in 
whose teaching the proposed model of teaching 
additional seminars and the control group was 
applied, taught using the original methods, forms, 
and content? 

•Is there a statistically significant difference in 
average success in the experimental and control 
group of men? I.e., were the men of the experimental 
group more successful in the subject Mathematics I 
than the men of the control group? 

•Is there a statistically significant difference in 
average success in the experimental and control 
group of women? I.e., were the women in the 
experimental group more successful in Mathematics I 
than those in the control group? 

We were also interested in questions about possible 
differences in the success rates of men and women in 
the whole set of respondents and the experimental 
and control groups. We formulated the following 
research questions. 

•Is there a statistically significant difference in the 
average success rates of men and women across the 
respondent group? 

•Is there a statistically significant difference in the 
average success rates of men and women in the 
experimental group? 

•Is there a statistically significant difference in the 
average success rates of men and women in the 
control group? 
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The effective teaching model of additional seminars 
has been verified in teaching Mathematics I at the 
Faculty of Materials Science and Technology in 
Trnava Slovak University of Technology in 
Bratislava in the winter semester of the academic 
year 2022/2023. The process of creating a model still 
needs to be completed. We are constantly continuing 
its development and modifying it based on the results 
of pedagogical experiments. The teaching model has 
been designed to develop in students the transversal 
competencies needed in their studies and technical 
practice. The proposed model of teaching 
supplementary seminars differs from the original 
teaching in content, methods, and forms. In addition 
to university mathematics topics, the content of 
teaching the experimental group is extended by the 
repetition of thematic units of secondary school 
mathematics, identified within the previous part of 
the research [41]. In teaching the control group, 
repetition of selected units of secondary school 
mathematics is absent. The content is only practising 
the topics of the university subject Mathematics I. 
Passive methods have a considerable predominance 
in teaching the control group. The teacher solves the 
tasks on the board, and the students describe them. 
The reason for choosing this interpretative method is 
the effort of the teacher to impart as much ready-
made knowledge as possible to students. The teacher 
of the experimental group solves the tasks with the 
help of students. The experimental group solves 
fewer tasks than the control group. However, the goal 
is to develop students' activity, independence, ability 
to creative, critical and technical thinking, and ability 
to communicate effectively and solve problems. In 
addition to frontal teaching, the teacher of an 
experimental ensemble often uses group lessons, 
where students try to solve a given task in groups, 
thereby developing their ability to work in a team. 
There are also differences in teaching in the 
designation of variables. To designate dependent and 
independent variables, students of the experimental 
group use the usual designations y and x and the 
variable designations used in physics, mechanics, 
automation and other subjects that students take 
during their studies. In this way, the teacher promotes 
the development of student flexibility. Moreover, 
students taught in this way will more easily apply the 
knowledge acquired in mathematics to technical 
subjects. In supplementary study literature, 
experimental group students also had presentations 
from lectures available and used freely available 
mathematical software (wxMaxima, Winplot, 
Desmos, Geogebra 3D, WolframAlpha). 
Mathematical software can significantly increase 
understanding [42] and reduce concerns about math. 
Reducing fears about mathematics significantly 
increases academic success in mathematics [43]. 

Students also used Matlab's commercial software to 
address topics such as algebraic equations. Math 
software allowed students to control task-solving and 
graphical representations of solutions, which 
promoted a deeper understanding of the curriculum. 
By using different types of software, student 
flexibility was also trained. In addition, using the 
software can increase students' interest in studying 
and motivation, which is no less important [44], [45]. 
A detailed description of the model is given in the 
study [41]. According to the university's study 
regulations, students can take the final assessment 
during the exam period on proper or two correction 
dates. We monitored the students' success in the 
regular attempt (1st attempt), in the first corrective 
attempt (2nd attempt) and in overall success, where 
we no longer recorded whether the student completed 
the subject on the first, second or third attempt. We 
only observed with what final evaluation the subject 
ended. We established the following working 
hypotheses based on the above research questions, 
the results of the previous part of the research [46], 
and experience. 

Hypothesis 1a: The application of the proposed 
teaching model has a statistically significant impact 
on the overall success of students in mathematics. 

Hypothesis 1b: Applying the proposed teaching 
model statistically significantly impacts students' 
success on the first attempt at the mathematics exam. 

Hypothesis 1c: Applying the proposed teaching 
model statistically significantly affects students' 
success on the second attempt at the mathematics 
exam. 

Hypothesis 2a: Applying the proposed teaching 
model has a statistically significant impact on men's 
overall success rate in mathematics. 

Hypothesis 2b: The application of the proposed 
teaching model has a statistically significant impact 
on the success of men on the first attempt at the 
mathematics exam. 

Hypothesis 2c: The application of the proposed 
teaching model has a statistically significant impact 
on the success of men on the second attempt of the 
mathematics exam. 

Hypothesis 3a: Applying the proposed teaching 
model statistically significantly impacts women's 
overall success in mathematics. 

Hypothesis 3b: Applying the proposed teaching 
model statistically significantly impacts women's 
success at the first attempt at the mathematics exam. 

Hypothesis 3c: Applying the proposed teaching 
model statistically significantly impacts women's 
success at the second attempt at the mathematics 
exam. 

Hypothesis 4a: There is no statistically significant 
difference in men's and women's overall average 
success rate in the respondent group. 
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Hypothesis 4b: There is no statistically significant 
difference in the overall average success rates of men 
and women in the experimental group. 

Hypothesis 4c: No statistically significant 
difference exists in the overall average success rates 
of men and women in the control group. 

We used the T-test using the statistical software 
Minitab to verify the working hypotheses. The data 
consisted of the resulting evaluations of students at 
the exam in the subject Mathematics I. We assigned 
numerical values to grades: A - 5, B - 4, C - 3, D - 2, 
E - 1, FX/FN - 0. The respondents consisted of 211 
first-year students of 7 bachelor study programs. 
Before the beginning of the semester, the study 
department divided students into two groups. The 
first group consisted of students of the study 
programs Industrial Management, Manufacturing 
Technologies, and Production Devices and Systems. 
The second group consisted of students of the study 
programs Integrated Safety, Materials Engineering, 
Applied Informatics and Automation in Industry and 
Mechatronics in Technological Equipment. We 
conducted a natural pedagogical experiment and 
chose the experimental group according to a teacher 
willing to teach experimentally. 

3. Results and Discussion 
 

Results are presented according to two aspects: 
firstly, descriptions of differences in results between 
experimental and control groups and then the 
comparison of results between and within groups of 
men and women.  

 
a. Results for the Whole Group of Respondents 

Table 1 shows that in the whole group of 
respondents, the overall pass rate of students of the 
experimental set (1.70) on the exam is 0.15 lower 
than that of the students of the control set (1.85). 
However, the two-sample T-test using Minitab 
software showed that the difference was insignificant 
(p=0.541), at a significance level α=0.05, since p>α. 
We got the same result on the first attempt of the 
exam. The success rate of the control group students 
(1.43) is 0.22 higher than that of the experimental 
group students (1.21), but again, the difference was 
not statistically significant (p=0.388). The opposite 
situation is in the second attempt of the exam, where 
the students of the experimental group achieved a 
higher average pass rate (0.78) than those of the 
control group (0.364), and the difference in average 
success rates was statistically significant. (p=0.025) 

 
 
 

Table 1. The average success rate in the whole group of 
respondents  

 Descriptive Statistics 
Group N Mean StDev SE 

Mean 
Overall Con. 113 1.85 1.73 0.16 

Exp. 98 1.70 1.71 0.17 
1st 

attempt 
Con. 113 1.43 1.89 0.18 
Exp. 98 1.21 1.78 0.18 

2nd 
attempt 

Con. 55 0.364 0.649 0.087 
Exp. 50 0.78 1.13 0.16 

 

Based on the above results, hypothesis 1c, in which 
we assumed a statistically significant influence of the 
proposed teaching model on students' success in the 
second attempt of the exam in mathematics, has been 
confirmed. The fact that the research results did not 
confirm hypotheses 1a and 1b, where we assumed a 
statistically significant influence of the proposed 
teaching model on students' success in the first exam 
attempt and overall success, may have several 
causes. One of them may be the fact that students 
who had good knowledge of secondary school 
mathematics also easily mastered the university 
curriculum. They did not participate in additional 
seminars in mathematics, and they took the exam on 
the first attempt. Another possible reason may be that 
in the control group, there were students from study 
programs such as Applied Informatics and 
Automation in Industry and Mechatronics in 
Technological Equipment, who have a closer 
relationship to mathematics than students from the 
experimental group who study programs such as 
Industrial Management, Manufacturing 
Technologies. It can be assumed that students whose 
knowledge of secondary school mathematics did not 
reach an excellent level understood less of the 
studied curriculum in lectures and exercises, so they 
attended additional seminars. With their help, they 
successfully passed the exam on the second attempt, 
where they already had experience with solving tasks 
on the first attempt. Further research is needed to 
establish the proposed teaching model's didactic 
effectiveness. However, it is clear from student 
feedback that the proposed teaching model of 
additional seminars in mathematics helped many 
students with lower levels of knowledge from high 
school to complete the subject successfully. 

 
b. Results for the Men's and Women's Groups 

The results in the male group match those in the 
entire respondent group. Table 2 shows that in the 
male group, the overall success rate of the 
experimental group students (1.68) was higher than 
that of the control group students (1.65).  
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The two-sample T-test via Minitab software 
showed that the difference is insignificant (p=0.894) 
at the significance level α=0.05. We got a similar 
result in success rate on the first attempt. The men in 
the experimental group finished Mathematics I with 
worse results (1.18) than those in the control set 
(1.21). However, the difference in average success 
rates was not statistically significant (p=0.919). 
Hypotheses 2a and 2b have not been confirmed. The 
results confirmed the validity of hypothesis 2c, in 
which we assumed that applying the proposed 
teaching model has a statistically significant impact 
on the success rate in the group of men at the second 
attempt. The men in the experimental group achieved 
a higher average success rate (0.84) on the second 
attempt than those of the control set (0.36). The 
difference in average success rates was statistically 
significant, confirmed by the results of the Two–
Sample T-test using Minitab software (p=0.032). It 
can be assumed that the causes of the above 
condition are the same as in the previous section in 
the whole group of respondents. 

 
Table 2. The average success rate in the men's group 
overall and on the first and second attempt 
 

 Descriptive Statistics 
Group N Mean StDev SE 

Mean 
Overall Con. 96 1.65 1.60 0.16 

Exp. 72 1.68 1.72 0.20 
1st 

attempt 
Con. 96 1.21 1.73 0.18 
Exp. 72 1.18 1.75 0.21 

2nd 
attempt 

Con. 50 0.360 0.663 0.094 
Exp. 37 0.84 1.19 0.20 

 
Unexpected were the results in the group of 

women. Table 3 shows that in the female group, the 
overall average success rate of the experimental 
group (1.77) was lower than that of the control group 
(3.00). The two-sample T-test via Minitab software 
showed that the difference was statistically 
significant (p=0.046). We received a similar result on 
the first exam attempt. The success rate of the 
women in the experimental group (1.31) was lower 
than those in the control set (2.71). The difference 
was also statistically significant (p=0.047). We 
assume that there needed to be more interest in 
mathematics among the women from the 
experimental ensemble, which affected their results 
and could also cause their poor participation in 
additional seminars in mathematics. At the second 
attempt, women in the experimental group achieved a 
higher average success rate (0.615) than women in 
the control group (0.400). However, the difference in 
average success rates was not statistically significant 
(p=0.562). 

Table 3. The average success rate in the women's group 
overall and on first and second attempt 
 

 Descriptive Statistics 
Group N Mean StDev SE 

Mean 
Overall Con. 17 3.00 2.00 0.49 

Exp. 26 1.77 1.73 0.34 
1st 

attempt 
Con. 17 2.71 2.31 0.56 
Exp. 26 1.31 1.89 0.37 

2nd 
attempt 

Con. 5 0.360 0.548 0.24 
Exp. 13 0.615 0.961 0.27 

 
The research did not confirm any of hypotheses 3a, 

3b and 3c, in which we hypothesised that the 
application of the proposed teaching model had a 
statistically significant impact on the overall success 
and success rate of the first and second attempts in 
the group of women. One possible explanation is the 
fact, verified by previous research [47] that women 
are more comfortable with face-to-face teaching, and 
the online module available to the experimental 
group did not affect the positive results of women. 
Moreover, face-to-face teaching, which, according to 
previous research results, is more suited to women, 
needed more time in the additional seminars to 
influence women's outcomes. Possible causes may 
have included an unexpected statistically significant 
difference between the overall mean success rates of 
men and women in the control group, as shown 
below. 

c. Results for Men and Women in the Control Group 
A statistically significant difference between men's 

and women's overall average success rates was found 
in the control group. As seen from Table 4, the 
women in the control group achieved a much higher 
overall average pass rate (3.00) than the control 
group of men. The two-sample T-test showed that the 
difference was statistically significant. (p=0.016). 
The 4c hypothesis, in which we assumed that there 
was no statistically significant difference in the 
overall average success rates of men and women in 
the control group, was not confirmed. One possible 
reason may be that women who study programs such 
as Applied Informatics and Automation in Industry 
and Mechatronics in Technological Equipment are 
not only interested in mathematics but also have 
excellent knowledge of mathematics compared to 
men who are more interested only in professional 
subjects of study programs. Further planned research 
is still needed to verify this assumption. 

 

Table 4. The overall average success rate for men and 
women from the control group 
 

 Descriptive Statistics 
Sex N Mean StDev SE Mean 

Overall M. 96 1.65 1.60 0.16 
W. 17 3.00 2.00 0.49 
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d. Results for Men and Women in the 
Experimental Group 

The research results confirmed hypothesis 4b, 
where we assumed no statistically significant 
difference in the overall average success of men and 
women in the experimental group. As seen from 
Table 5, the women in the experimental set achieved 
a higher overall average pass rate (1.77) than men 
(1.68). However, the two-sample T-test showed that 
the difference was not statistically significant. 
(p=0.823). 

 
Table 5. The overall average success rates of men and 
women from the experimental group 
 

 Descriptive Statistics 
Sex N Mean StDev SE Mean 

Overall M. 72 1.68 1.72 0.20 
W. 26 1.77 1.73 0.34 

 
e. Results for Men and Women Across the 

Respondent Group 
The research results confirmed the validity of 

hypothesis 4a, where we assumed that there was no 
statistically significant difference in the average 
success rate of men and women in the whole group 
of respondents. Although women achieved a higher 
overall average success rate (2.26) than men (1.66), 
as shown in Table 6, the difference was not 
statistically significant. (p=0.067) 
 
Table 6. The overall average success rate of men and 
women from the respondent's group 
 

 Descriptive Statistics 
Sex N Mean StDev SE Mean 

Overall M. 168 1.66 1.65 0.13 
W. 43 2.26 1.92 0.29 

 
The above findings for the whole group of 

respondents and the experimental group regarding 
the same overall average success rate of men and 
women in Mathematics agree with our previous 
researches [48], [41], and other researchers' results 
[49], [50], [51], [52]. 

4. Conclusion 
 

Although more research is needed to say with 
certainty that the proposed teaching model 
emphasising the development of transversal 
competencies is didactically effective, the presented 
research has revealed several significant findings. 

The research results confirmed our assumption 
(hypothesis 1c) that applying the proposed model of 
teaching in additional seminars has a statistically 
significant impact on students' success on the second 
attempt (first attempt repeated) of the exam in 
mathematics. 

We saw the same result in the men's group. Our 
assumption (hypothesis 2c) that the application of the 
proposed teaching model has a statistically 
significant impact on the success of men in 
mathematics on the second attempt at the 
mathematics exam was confirmed. 

Unexpected for us were the results in the group of 
women. We were surprised by the non-confirmation 
of any of hypotheses 3a, b, c, in which we assumed 
that the application of the proposed teaching model 
has a statistically significant impact on the overall 
success rate and also on the success rate at the 1st, 
second attempt in the group of women. 

Although in the second attempt, the women in the 
experimental group finished Mathematics I with 
better results than those in the control group, the 
difference in average success rates was not 
statistically significant. This discrepancy deserves 
further investigation, but one possible explanation is 
that women are more comfortable with face-to-face 
teaching. The second one is related to the sample size 
of women (17 + 26) being analysed. The obtained 
results' validity is limited and will be investigated 
more. 

Nevertheless, research has confirmed that the 
proposed teaching model can be used in teaching 
mathematical subjects and, after some modification, 
in teaching computer science subjects. Obtained 
results also prove that the proposed teaching model 
substantially improves the success ratio of the most 
threatened students in the second attempt. Those 
students mainly impact retention in the first year of 
university study.  

The described research results will be used in 
creating a model for teaching mathematical and 
informatics subjects using digital technologies and 
emphasising the development of transversal 
competencies to increase its didactic effectiveness. 
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