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ABSTRACT

A qualified and knowledgeable teacher is a foundation of a good education, responsible
for motivating a pupil to acquire new knowledge and apply it in different ways. By 2020, in
Latvia, a teacher’s qualification could be obtained in various higher education institutions,
which had dozens of study programs in different faculties, so it was difficult for school
graduates to orientate in a large number of programs and requirements. Between 2018 and
2020, within the European Social Fund project “Education and Pedagogy” of the University
of Latvia, a joint professional bachelor’s study program “Teacher” for several universities
was developed. This program has several sub-programs - one of which is the sub-program
“Mathematics Teacher” where in September 2020, the first students started their studies. In
the new program significant changes were made compared to the previous programs. In
this article we analyze the changes made to the study courses while comparing them with
a professional bachelor’s program “Secondary School Mathematics Teacher” in the Faculty
of Chemistry at the University of Latvia.

The COVID-19 pandemic brought changes to the planned study process, which also
affected the implementation of the new program. Thus, in September and early October
2020 students at the University of Latvia attended lectures in person, but in mid-October
the remote study process began. Since studying and lecturing online is a new experience
not only for students, but also for the majority of lecturers and professors, it was a great
challenge to reorganize the study process from studying in person to remote learning
without losing quality and feedback acquisition. Given the fact that pupils and students
in Latvia studied remotely also in Spring 2020, several surveys were conducted, focusing
on remote learning process in schools. In order to see how remote studies affect students
of science, technology, engineering and mathematics (STEM) programs, a survey about
difficulties of remote learning process for 1=t year students in the sub-program “Mathematics
Teacher” was conducted.

Keywords: mathematics teacher education, mathematics study courses, professional bachelor
program Teacher, remote learning, teacher education.
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Introduction

The Organization for Economic Cooperation and Development (OECD)
International Training Environment Study TALIS 2018 (OECD TALIS, 2019)
provides information that the average age of teachers in Latvia is 48 years,
which is higher than average age of teachers in OECD countries and TALIS
Member States (i. e., 44 years). In addition, 51% of teachers in Latvia are
aged 50 and over (the OECD average is 34%). This means that in next dec-
ade Latvia will need to replace about every second teacher from now avail-
able teachers. Thereby consideration should be given to the importance of
a new teacher preparation accordingly to new tendencies in education and
teaching of subjects, including both theoretical knowledge and practical
skills in working with pupils.

The very basis of a good education is a qualified and knowledgeable
teacher. Therefore, it is important that teachers are prepared for all chal-
lenges they might face during their carrier in today’s schools. By 2020,
everyone interested in being a teacher could choose to obtain their teach-
er’s qualification in one of many various higher education institutions in
Latvia, which had dozens of study programs in different faculties that made
it difficult for school graduates to understand and orientate in various pro-
grams and their requirements. Between 2018 and 2020 within the European
Social Fund project “The University of Latvia’s Innovative, Research-Based
field of studies “Education and Pedagogy” study program” a joint profes-
sional bachelor’s study program “Teacher” (University of Latvia, 2020) was
expounded. It was developed under the management of experienced pro-
fessionals at the University of Latvia, in cooperation with leading teacher
education institutions in Latvia — Daugavpils University, Liepaja University
and Rezekne Academy of Technologies.

The goal of a study program is to provide professional bachelor’s studies
in educational sciences by facilitating the development of the general and
professional competence of the teacher in accordance with the profession
standard “Teacher” in the study fields selected by the student. Students
have a unique opportunity to combine two subjects from the given list (see
Table 1), as well as to choose one of the sub-programs:

+ Latvian Language and Literature Teacher,

« Mathematics Teacher,

+ Russian Language and Literature Teacher,

+ Teacher of Social Sciences and History.
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Table 1. Two subject teacher possible combinations

Basic Subject Additional Subject
English Teacher English Teacher

German Teacher Biology Teacher
Computer Science Teacher Computer Science Teacher

Teacher of Design and Technology | Teacher of Design and Technology

Science Teacher (Biology Teacher |Russian as a Foreign Language Teacher
or Physics Teacher, or Chemistry
Teacher)

Latvian as Native and as a Foreign Language
Teacher

Mathematics Teacher

German Teacher

Science Teacher; Physics Teacher; Geography
Teacher; Chemistry Teacher (combination of
any two subjects)

Changes in teacher training were mostly influenced by changes in
the school education, because in Latvian schools during the study year
2020/2021, students of grades 1, 4, 7 and 10 (a gradual transition of other
grades to the new curricula will take place in coming years) started to learn
following the project “Competency Based Approach in School Curricula”
implemented by the National Centre for Education, the aim of which is
to develop, approbate, and gradually implement this content of general
education and the approach to teaching in school starting from pre-primary
to secondary, as a result pupils will gain knowledge, skills and attitudes
needed for life nowadays. Thereby it was necessary to introduce changes
to teacher training so that they would be ready to work accordingly to the
new curricula and would be theoretically prepared, because the changes
were not only in a way how pupils should be taught, but also the signifi-
cant changes were made in the content of Mathematics, especially in the
secondary school. The main content changes are returning to teaching ele-
ments of Calculus (limits, derivatives, integrals) and Analytical Geometry
to secondary school pupils who are learning mathematics at an in-dept
level, also importance of probability theory and statistics has been signifi-
cantly raised (Regulations on State Secondary Education Curricula and Sample
Secondary Education Programs, 2019).

Before 2020, Mathematics teacher’s qualification could be obtained,
for example, at the University of Latvia through the program “Science
and Information Technologies Teacher” sub-program “Secondary School
Mathematics Teacher” where in 4 years students learned different courses
in pedagogy as well as courses in mathematics that have remained without
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changes for many years. In the new program “Teacher” significant changes
compared to the program that has been active till 2020 at the University
of Latvia have been made. The new program was licensed on August 19,
2020. Main changes will be discussed in the Results and Discussion section.
A single and appropriate to modern requirements program attracts poten-
tial students. For autumn semester, all 15 state-funded study places were
filled, and it is the largest number of the state-funded study places within
all sub-programs of the program “Teacher”.

Unforeseen difficulties in the implementation of the new program and
planned study process were brought by the COVID-19 pandemic. Thereby
in September and beginning of October 2020, students at the University of
Latvia attended lectures in person, but in middle of October remote learn-
ing process began. Since studying and lecturing online is a new experience
not only for students, but also for most of the teaching staff, it was a great
challenge to organize the qualitative transfer of knowledge and to receive
feedback. In a short period of time teaching staff had to reschedule the
study process and learn the use of technology while taking into account
technical equipment available for their students and themselves (for exam-
ple, a personal computer, a camera, a graphic display or a tablet, an inter-
net connection, a platform for online lectures). In the Results section sum-
marization of common characteristics and differences about remote study
process and studying in person at the University of Latvia will be given.

Not only did schools and universities in Latvia had to quickly switch
from studying in person to remote learning due to the COVID-19 pan-
demic but also many other countries worldwide, see (Azhari & Fajri, 2021),
(Manca & Delfino, 2021), (Nobre et al., 2021).

Method

Taking into account that in autumn 2020 in Latvia, pupils and students
were studying remotely, several surveys for pupils and teachers were car-
ried out, focusing on remote learning process in schools. To gain the infor-
mation on how remote learning affected the students at the University of
Latvia, a survey about remote learning advantages and disadvantages for 1
year students of the sub-program “Mathematics Teacher” were carried out.

The survey was conducted in January 2021, and it uses the questionnaire
method for students of the sub-program “Mathematics Teachers”. The ques-
tionnaire was created in Google Sheets; potential respondents were reached
online via e-mail. In the questionnaire there were open-ended and close-
ended questions; in total, 19 questions were put forward to the respondents.
The results were analyzed quantitatively and qualitatively. Respondents
make up 73,3% of all students of the sub-program “Mathematics Teacher”
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(the questionnaire was filled out by 11 out of 15 students). Since the pro-
gram had only started in 2020 and does not have many students, the num-
ber of respondents was not large, but it is representative.

Questions discussed general information about student’s previous edu-
cation, choice to become a Mathematics teacher, differences between
remote study process and studying in person, and courses studied in the
1¢* semester.

Results and Discussion

The discussion will be divided in two parts. First part deal with the
new professional bachelor’s program “Teacher” sub-program “Mathematics
Teacher” and the main changes compared to the sub-program “Secondary
School Mathematics Teacher” of the program “Science and Information
Technologies Teacher”. Second part is devoted to the analysis of survey
results gained by carrying out the questionnaire for students about study-
ing in person and learning remotely

Main Changes in the Sub-program Mathematics Teacher

When the new program “Teacher” was developed, a great attention was
paid to the structure of the course plan, that is why all the sub-programs
have common compulsory courses (see Table 2) whose total amount is 60
ECTS.

Table 2. Compulsory courses for the program “Teacher”

General education study courses Theoretical courses in the field

Introduction to Education for Sustainable | Inclusive and Special Education
Development

Education Management Information Technology in Education
Legal Aspects of Pedagogical Process in | Class Management

Education

Psychology for Teachers Learning and Teaching

Research in Education Socio-emotional Learning in School

Basics of The Professional Activities of
The Teacher

State, Civil and Environmental Protection

In order to learn the application of theoretical knowledge in real life,
students have five practices in schools with a total of 18 ECTS. The sched-
ule of each practice in school is aligned with the course schedule, that is,
students gain theoretical knowledge and straight after it they have practice
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in school to apply the theory in real life situations. At the end of the studies
a bachelor thesis (15 ECTS) should be written, and a qualification exam
(3 ECTS) should be passed. The total amount of mathematics courses is 120
ECTS; all the mathematics study courses are given in Table 3.

Table 3. Mathematics courses for the sub-program Mathematics teacher

Algebra for Teachers I, II Use of Mathematics in Other Fields
Analytical Geometry and Its Methodology of Mathematics I, II, III
Methodologies

Calculus and Its Methodology I, II, IIT

Elementary Mathematics Methods . .
Yy Mathematical Statistics and Its

Introduction to Theory of Differential Methodology

Equati

quations Elements of Mathematical Logics and Set
Introduction to Number Theory Theory
Introduction to Probability Theory Elements of Modern Elementary Algebra

d G t
Information Technology for The and Geometry

Development of Teaching Materials in Programming Basics for Teachers

Mathematics . .
School Mathematics Practice I, II, III

Inf tion Technol in Mathemati .
nformation Technology in Mathematics |, . = . Geometry

Combinatorics and Elements of Graph
Theory

Compared to the program “Science and Information Technologies
Teacher” sub-program “Secondary School Mathematics Teacher” in the
sub-program “Mathematics Teacher” in many courses the methodology of
the given course also is included, because some of these topics have been
included in the school curricula. This is a challenge for the teaching staff,
because they need to change the course content and the approach on how
lectures should be given and organized — a student has to be encouraged
to become an active participant instead of a passive listener. Students of
the sub-program “Mathematics Teacher” who graduated from school until
2021 and are going to graduate in a year or two, will have to teach topics
they did not learn at school themselves, because many mathematics topics
were not included in the previous curricula (Regulations on State Secondary
Education Curricula, Subject Standards and Samples of Educational Programs,
2013), so it is important to link theoretical knowledge to the methodology
without delay. The study process also focuses on learning and using the
Information and Communications Technology (ICT) in Mathematics lessons
(the study program “Teacher” has both specific courses and use of the ICT
integrated in the study courses), because the ICT is more actively used in
schools in the teaching process (Bretscher, 2021), since it helps to ensure
the study process and get quick feedback. Nevertheless, in order to include
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new study courses, some courses should be excluded - in mathematics
several theoretical courses were reduced, following courses are no longer
thought to the future teachers:

+  Programming and Computers II,

+ Linear Algebra and Analytical Geometry I, II — these courses are
divided into two different courses Algebra for Teachers I and
Analytical Geometry and its Methodology,

+ Introduction to Complex Analysis — some topics of this course are
integrated in the course Algebra for Teachers I,

- Differential Equations — the amount of the course is decreased from
6 ECTS to 3 ECTS,

+  Methods of Mathematical Physics,

+ Physics for Natural Sciences.

Nowadays a serious problem is a huge number of students that decide
to leave studies. In Latvia, only 48% of students graduate in time from
the study program they have chosen (OECD, 2019). The largest number of
dropout students is at the end of the first semester, because of the differ-
ence between school learning process and the study process at the univer-
sity. Students have to be more self-controlling, and they have to study more
independently. To make this transfer smoother, the tradition of teaching
Calculus and Analytical Geometry in the 1% semester was changed and in
the new program courses “Calculus and its Methodology I” and “Analytical
Geometry and its Methodology” are being taught in the 2™ semester, so
students who just started their studies would not have a big number of
complicated highest mathematics theoretical courses.

Advantages and Disadvantages
in the Remote Study Process

To find out how the 1t semester students of the sub-program Mathematics
Teacher rate the remote study process and studying in person, a survey was
conducted. In autumn 2020, studies in this sub-program started 15 students,
11 of them participated in the survey.

The main reasons why students decided to choose a teacher’s profes-
sion were due to their liking for mathematics, good grades in the second-
ary school mathematics, family tradition, and an encouraging teacher of
Mathematics. Nine of respondents are secondary school graduates, but two
graduated state gymnasiums. Most of the students applied for this sub-pro-
gram immediately after graduating the school, but there are also students
that graduated school between 2009 and 2013.

Based on admission requirements, to apply to the program “Teacher”
the basic subject grade must be 7 or higher. In Figure 1 the information
about students’ final grade in Mathematics (vertical axis) and their result
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in a final Mathematics exam (horizontal axis) are given. As it can be
seen, for students with same grades in the school exam results can differ
significantly.
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Figure 1. Students’ final grade in Mathematics and their result in a final
Mathematics exam

In September these students started their studies in person and later
continued studies remotely. Thus, giving an opportunity to the students to
compare studying in person with studies online through MS Teams plat-
form. Most of these students answered that it is easier to study in person,
as main advantages mentioning:

« a direct contact with the lecturer,

« unclear questions can be asked directly when needed,

+ you can more easily concentrate on studies,

« communication in person with course mates,

« a lecturer controls whether the students follow the lecture and do

the given tasks.

While as advantages of remote studies were given:

+ time planning accordingly to everyone’s personal needs,

+ video recordings where you can repeatedly go through the material,

« you do not have to spend time to get to the faculty,

+ you can use lecture materials during your tests.

As an advantage of the remote learning was mentioned that a student
can use any materials during their tests and exams, even if it is not allowed
by the lecturer who cannot control what students do while sitting at home
in front of their computers. All tests must be designed in a way that allows
the lecturer to properly assess students’ knowledge and to ensure academic
honesty during the remote learning process (Paredes et al., 2021).

Usually when students choose full time studies, they expect that all lec-
tures will be held in person. Also, teaching staff, during years of work, has
developed methods and approach to teaching in the auditorium in close con-
tact with students. In October 2020 due to the COVID-19 all study process
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had to be held remotely as synchronous online lectures, that significantly
differs from the work in the auditorium (Silva et al., 2021). Synchronous
and asynchronous distance learning processes have been investigated by
(Goksu et al., 2021), where the authors concluded that while using both
synchronous and asynchronous distance learning enhances motivation,
whereas synchronous learning increases attendance.

Many lecturers had no experience and knowledge of how to give lectures
remotely (Dias-Trinidade & Santo, 2021). It is even more difficult in STEM
subjects, where students have to learn fundamental theoretical knowledge,
which is hard to do even when studying in person. The main reason why
students drop out of the STEM subject programs is a lack of fundamen-
tal knowledge that they have not learned or have acquired improperly or
insufficiently in the secondary school. In Latvia, the results of the final
mathematics exam are the lowest comparing to the results of the final tests
in other subjects (National Centre for Education, 2020), average results in
Mathematics are about 35% (in 2018 — 34.6%, in 2019 — 32.7%, in 2020 —
35.4%). It should be taken into account that, pupils, when graduating from
secondary school, have to pass three mandatory exams — Mathematics,
Latvian and a foreign language. Other exams are not mandatory, and pupils
choose to pass only those final exams that are needed for applying to the
higher education institution they have chosen. Thus, it is hard to judge
about the knowledge level of pupils in Latvia in other STEM subjects, such
as Physics, Chemistry, Biology. Students in the survey admitted that in
the course “Elements of Mathematical Logic and Set Theory” they lacked
knowledge about mathematical induction. It can be explained by the fact
that in the past 13 years in the final Mathematics exam there has not been
a problem about mathematical induction, so many teachers teach this topic
superficially or does not teach it at all.

In the survey, most respondents acknowledged that in the 1% semester,
the easiest courses were “Psychology for Teachers” and “Principles for the
Professional Work of the Teacher” which did not make much difference
whether students were studying in person or remotely, since they were
actively involved in the training process. From the mathematics course list,
considering both the course content and the lecturer’s work, students most
easily completed the courses “School Mathematics Practice I” and “Algebra
for Teachers I” the students appreciated the lecturer’s work and teach-
ing methods, as well as given examples from their experience at school.
Although in the course “Basics of Programming for Teachers” were a lot of
homework and some students had no previous experience in programming,
most students appreciated the lectures and the organized consultations
that helped them to acquire the course. The most difficult course in the 1
semester was the course “Elements of Mathematical Logic and Set Theory”
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both from the point of view of content and the method of teaching because
the lecturer mainly showed only presentations.

Analyzing students’ answers and the number of students who passed the
session (only 3 students did not pass the session, which is significantly less
than in previous years), it can be concluded that the decision to move two
higher mathematics courses “Mathematical Analysis and its Methodology
I” and “Analytical Geometry and its Methodology” to the 2™ semester has
been reasonable, as it has reduced the large gap and students’ load in the
transition from school to university.

In the survey as major problems in the remote study process were
mentioned:

it is hard to concentrate for studies when you are at home,

+ it is more difficult for the lecturers to get feedback and maintain
communication with students,

+ some lecturers tend to move forward faster through the material,

+ difficulty to understand mutual explanations that are not visually
represented in the presentation (especially if the graphic display or
tablet is not used or it is used inappropriately),

+ different technical problems — lack of stable internet connection,
inappropriate computer equipment and incompatibility of programs
with the computer.

However, as most dangerous disadvantage was mentioned a long time
at the computer in one position, that results in mental and physical health
problems. Some respondents mentioned that a successful study process
depends on the competence of the lecturer, and it is not important whether
lectures happen in person or remotely.

Conclusions

« The professional bachelor’s program “Teacher” at the University of
Latvia licensed in 2020 corresponds to the new approach to teacher
training; its sub-program “Mathematics Teacher” has been approved by
the 1% year students who admit that the transition from school to uni-
versity has been relatively easy. In the future, students should also be
interviewed regularly about the study program to keep it appropriate to
student needs and the labor market, regarding to the ascending demand
for teachers, especially in STEM subjects, in next decade.

+ Breaking the tradition of the course acquisition order, in the sub-pro-
gram “Mathematics teachers” some mathematics study courses were
moved to next semester to reduce the large gap between the school and
the university learning process and students’ load in the 1 semester.
One more crucial change is methodology integration in some courses
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content, which allows future teachers to discuss methodological aspects
and current issues in the school curricula. According to the survey these
changes are appreciated by the students.

« The lecturer has a big role in the acquisition of the study course, regard-
less of teaching in person or remotely; students positively evaluate
lecturers who actively involve students in the study process and work
together with them. Students also find it interesting and useful to listen
to lecturers’ stories about school, which provide an insight into a teach-
er’s profession and daily work.

« The greatest advantage of the remote study process is wider possibilities
for planning one’s time, but it is also a big risk, because not all students
manage to follow the developed plan and complete all the planned
works. Students also lack mutual contacts with course mates and direct
discussions with the lecturer when there are questions about the course
content.

+ Students admit when learning mathematics courses remotely, it is best
to perceive the material if the lecturer works together with students, for
example, writes on a graphic display or tablet, rather than just speaking
or showing already prepared theoretical material. Another advantage of
the remote study process is the opportunity to record lectures, which
can be watched again if necessary.

*  When planning the remote study process, the time spent at the com-
puter should be considered so that it does not start to affect the stu-
dent’s physical health, as well as it has to be ensured that students are
actively involved in the study process and do not passively watch the
lecture.
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