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Abstract: In 2020, the global pandemic of COVID-19 significantly affected most human activities,
including education. Many countries took anti-epidemic measures to reduce or eliminate the pan-
demic, which often included reduction or cancellation of full-time face-to-face school education.
This, of course, went hand in hand with a number of technical, organizational, and pedagogical-
didactic issues that had to be solved instantly. The presented study analyzes the behavior of more
than 1000 secondary school teachers in the e-learning system named Techambition for mathematics
education developed by the company with the same name. In the study, data from the spring and
autumn 2020 waves of the pandemic are analyzed and presented (the period from 1 March 2020 until
18 March 2021). The main outcome of the study is a description of the basic types of approaches to
teaching, based on cluster analysis of the collected data. The collected data show three basic types of
teachers’ behavior during spring 2020 that were identified based on their characteristics: organized,
hardworking, and seekers and three basic types of teachers’ behavior during autumn 2020: organized,
seekers, and experimenters. As part of the findings, we present an interpretation of the data through
the description of individual groups and monitor the changes in teachers’ behavior between the
spring and the autumn 2020 period of the pandemic.

Keywords: teacher behavior; ICT use; Techambition; COVID-19; school closing; emergency remote
teaching and learning

1. Introduction

The new coronavirus was first identified in December 2019 in Wuhan, China. However,
the disease quickly crossed the country’s borders and became a global problem. In January
2020, the World Health Organization declared a global state of health emergency, and in
March 2020, the situation was declared a pandemic by the World Health Organization.
Within more than one year since the outbreak of the pandemic, the disease has been
reported in 192 countries and has claimed more than 3 million lives. Even at the beginning
of the pandemic, many countries began to take measures to prevent the spreading of
the disease, mainly by reducing personal contact and the level of its riskiness. From
the very start, these measures included the restriction or complete closing of face-to-face
schooling. The first country to close its schools was China, but by February 2020 other
12 countries closed their schools nationwide, and 9 others took action at regional levels.
These measures affected 290 million pupils and students [1]. Shortly, in consequence to the
worsening pandemic situation, other countries including the Czech Republic also closed
their schools. In total, in the first 13 months of the pandemic, schools were closed in more
than 190 countries, with more than 1.725 billion learners and over 100 million teachers
and school staff affected [2]. Even at the time of writing this paper, schools remain fully
closed in 29 countries. The problem of emergency remote teaching and learning (ERLT)
has become a worldwide problem. Governments in many countries have been looking
for ways of providing education to pupils and students who cannot attend school. It is to
be appreciated that many companies focusing on distance education before the pandemic
offered their products to schools, pupils, and parents completely free of charge. However,

Educ. Sci. 2022, 12, 7. https:/ /doi.org/10.3390/educscil2010007

https://www.mdpi.com/journal /education


https://doi.org/10.3390/educsci12010007
https://doi.org/10.3390/educsci12010007
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/education
https://www.mdpi.com
https://orcid.org/0000-0003-3331-2396
https://doi.org/10.3390/educsci12010007
https://www.mdpi.com/journal/education
https://www.mdpi.com/article/10.3390/educsci12010007?type=check_update&version=1

Educ. Sci. 2022,12,7

20f13

this valuable help posed significant challenges to teachers, because, in addition to problems,
with the transition from face-to-face to distance education (compare [3]), they also had to
look for new ways of not only operating and controlling new products but also using them
with respect to the didactics of their subject.

1.1. Factors Influencing the Use of Technology

Several articles mention factors that influence the use technology in education. As a
factor they give “references to contextual constraints, such as curricular requirements or
social pressure exerted by parents, peers, or administrators” [4], teachers” age (e.g., [5]),
gender (e.g., [6]), teachers * original social class, ethnic background, experience from living
in other cultures, and prior teaching experience [7,8]. A comparison of 30 individual factors
is represented in Liu’s work [9]. Although the list of factors is rich, it is not complete. For
example, this article does not mention other factors that could also have an influence, such
as age, risk-aversion, technical knowledge, etc. The aim of this paper is to present one of
the factors that is very specific to the COVID-19 pandemic period—free-of-charge access to
software for teaching, i.e., the personal experience of teachers with the new software.

1.2. Emergency Remote Teaching and Learning

The closure of schools has brought new challenges and problems. The transition from
full-time to distance or online teaching was unplanned and forced. The new situation in
which teachers and pupils found themselves differed in many parameters from standard
on-line or distance learning. Therefore, the situation began to be called emergency remote
learning and teaching [10] or emergency remote education [11]. The completely new
situation required adaptation on the part of teachers [12-14] and students [15,16]. Along
with the problems, it also brought opportunities and challenges [17]. Teachers and students
gradually learned to adapt to the situation. This led to changes in their behavior, which is
also mapped by the presented research.

1.3. Situation in the Czech Republic

In the Czech Republic, schools were first closed in spring 2020 and again in autumn
2020 after a partial summer loosening. The measures affected approximately 1.7 million
pupils and students, out of which more than 950,000 were primary school pupils [18].

The National Security Council decided on the first closure of schools at its meeting on
10 March 2020, and it was in force from the following day, i.e., 11 March 2020. This meant
schools had no chance to prepare for the situation. In making its decision, the government
relied primarily on a study by Ferguson at al. [19] and assumed a slowdown in the rate
of spread of the disease. The legislative form of the measure and its duration changed
repeatedly over time. Finally, the first loosening took place after more than a month, when,
from 20 April, schools were first opened for university students and final-grade pupils
and then for other school pupils. The attendance at face-to-face lessons was voluntary, and
some pupils did not take part.

The second closure of schools in the Czech Republic was decided upon after the
dramatic worsening of the epidemic situation in autumn 2020. First, secondary schools in
districts with a higher incidence of infection were closed for 14 days from 5 October. How-
ever, the planned opening did not take place; on the contrary, all primary and secondary
schools were closed on 14 October. Despite several planned reopening dates, schools in the
Czech Republic remained closed virtually continuously until April 2021, when teaching for
some grades gradually began to open in a rotational form, meaning a week of face-to-face
teaching followed by another week of distance education. Pupils from different grades
took turns in face-to-face education on a weekly basis.

Immediately after the closure of schools, a number of measures were taken to reduce
its impact on pupils’ education. State television began broadcasting lessons, and individu-
als, companies, and foundations provided computer technology for teachers and pupils
from socially disadvantaged backgrounds. A number of software companies offered their
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educational products to schools and teachers for free. Thanks to this help, the vast majority
of schools managed to provide emergency remote education for the majority of pupils.
While, in spring 2020, the number of pupils who did not participate in remote education for
various reasons was estimated at 250,000, this number was reduced to around 50,000 pupils
during the year. One of the reasons for the significant improvement in this area may be the
fact that while school closures were unexpected in spring 2020, the step was anticipated in
autumn 2020 due to the gradually worsening epidemic situation. Many schools took ad-
vantage of the short time of being open in September 2020 for the preparation of emergency
remote teaching and learning.

However, in addition to pupils who are unable to attend emergency remote education
for technical reasons, there is still a group of pupils who attend online distance learning
irregularly or do not work well enough, namely due to family problems usually associated
with low motivation in education or low support from the family [20].

1.4. The Techambition System

One of the companies that offered its products to teachers for free during the pandemic
was Techambition, Ltd. The Techambition system developed by this company was designed
for blended learning and not for emergency remote education. The aim of the system is to
support the face-to-face form of teaching through the use of artificial intelligence for the
organization of classroom activities [21]. The system is designed for teaching mathematics
at secondary schools, and the educational content (in the development of which the Faculty
of Education, Charles University, also participated) covers the curriculum of secondary
schools. When used in distance education, the system offers teachers the opportunity to
give pupils tasks to solve in four different modes—individual work, test, group work, and
test with online discussion. Above that, pupils and students have the opportunity to choose
from the educational content on their own and solve tasks independently.

2. Materials and Methods
Research Methodology

The research used data from the Techambition Ltd. system. These data wre structured
according to individual tasks. For each task, basic information about the teacher, school,
and the task was registered. As far as the task is concerned, information about the type
of task, the time of setting the task to the pupils, and time of submitting it was monitored.
Furthermore, for each task, the number of pupils to whom the task was set, the number
of pupils who solved the task in the given deadline and after the deadline, and data on
their average success rate were given. These data were then recalculated, and two data files
were created, one for each of the relevant periods. In the new data sets, one data record
was created for each teacher containing 19 monitored data on their activities. These data
were further processed by statistical methods.

To begin with, descriptive statistics analysis for numerical quantities was conducted.
This was followed by factor analysis on normalized data, for which two factors were
selected and, for each numerical quantity, the extent of intervening in the individual factors
was stated. The data seemed to be suitable for this kind of analysis with Kaiser-Meyer—
Olkin criterion overall value 0.762, and the correlation matrix was significantly different
from the identity matrix according to Bartlett’s test with test statistic, x> = 2370.51, and
p-value, p < 0.001. The thus collected data were then used to identify the factors.

In the following stage, cluster analysis was conducted. We tried to divide the normal-
ized data into three groups using Ward’s hierarchical clustering. The three groups were
selected according to the dendrogram. In the three clusters, we measured the average ranks
of all numerical variables and then used these values to interpret the individual clusters.

In the last stage of the research, we focused on the transition of teachers between
individual clusters. The data obtained in this way were subsequently interpreted as
changes in teachers’ behavior over time.
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3. Results
3.1. Basic Data Characteristics

Within the research, two sets of data were processed. These described the behavior of
teachers, namely tasks set in the period from 1 March 2020 until 18 March 2021. In total
(Table 1), 52,765 tasks were set by 1170 teachers from 605 schools over this period. Each of
the teachers set at least one task for their pupils. By task, we mean an activity given to the
whole class. Only 492 teachers were registered in the system before the closure of schools
on 10 March 2020.

Table 1. Basic data characteristics.

Variable Description Value
Number of schools 605
Number of teachers 1170

Number of tasks 52,765

Figure 1 shows in which years these teachers had registered in the system.

Number of registered teachers
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Figure 1. The number of registered teachers before school closure in spring 2020.

These teachers gave a total of 29,088 tasks, out of which, 16,910 were set in the relevant
period of the school year 2019/20 and 12,178 in the school year 2020/21. Out of the
492 teachers registered before the pandemic, 216 used the system in both school years,
231 only in the school year 2019/20, and on the contrary 45 only in the school year 2020/21.

Out of the 678 teachers who registered in the system after the closure of schools,
the largest proportion—467 teachers, i.e., more than two-thirds—registered in the first
month after the closure of schools, i.e., in the last three weeks of March. They immediately
responded to the offer of free access to the Techambition system. Another 211 teachers
gradually registered in the following months. Figure 2 shows the gradual registration of
teachers in the system in the months of the relevant period.
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Figure 2. The number of registered teachers after school closure in spring 2020 with the exception of
March 2020.

The data show that, during March 2020, the actual number of users of the system
almost doubled (see Figure 3). Analysis of data from the second period showed that
297 teachers who started working with the system in the first period of closure used the
system in the second period as well.

TIME OF REGISTRATION

During the
closure; 211

Before closure;
492

March 2020,
467

Figure 3. The number of registered teachers in the monitored period.

3.2. Analysis of the Data from the First Period

In the first period, work of 955 teachers from 506 schools was analyzed. The maximum
number of teachers registered from one school was 9 (see Table 2).
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Table 2. Descriptive statistics for the numerical quantities.
Minimum Mean Stal}da}rd Maximum
Deviation
Number of teachers at school 1.00 2.73 1.68 9.00
Number of classes the teacher teaches 1.00 2.79 1.97 14.00
Total of given tasks 1.00 35.14 4448 538.00
Time for a task (in days)—average 0.15 6.37 6.10 107.22
Time for a task (in days)—variance 0.00 13.05 84.39 2138.52
Number of tasks of the type group work 0.00 0.07 0.75 17.00
Number of tasks of the type test 0.00 2.55 6.64 82.00
Number of tasks of the type 0.00 0.03 0.33 8.00
test-with-online-discussion
Number of pupils per class—average 1.00 15.62 8.28 58.56
Number of pupils—variance 0.00 25.04 36.84 607.27
Pupils’ success rate 0.00 0.79 0.11 1.00
Success rate—variance 0.00 0.01 0.02 0.14
Period of setting the tasks (in days) 0.03 5.19 5.35 69.24
Duration (in days) 0.00 45.36 32.93 108.15

Factor 2

1.0

05

00

=05

=1.0

The data set consists of 955 observations because each observation corresponds to
one teacher. These teachers registered 48,091 pupils in 2669 classrooms. The low average
number of pupils per classroom is, among other things, due to the fact that a large propor-
tion of the teachers registered classes with a very small number of pupils with which they
wanted to test the behavior of the system. The teachers set a total of 33,556 tasks to the
registered pupils.

The obtained data show that teachers set an average of 12.5 tasks to one class, while
the average time to complete one task was less than a week. The average success rate of
pupils was just below 80%. The teachers used types of tasks other than “individual work”
minimally. The second most commonly used type of task was a test. However, in the case
of this type of task, teachers did not set one test per class. Teachers set tasks in the system
once every 5 days on average.

3.2.1. Factor Analysis

The data from the first data set were analyzed using factor analysis with a pair
of factors on normalized data. For each numerical quantity, the extent of how much it
intervened with the given factor was studied. The results of the factor analysis are presented
in Figure 4.

sucess_rate
° avg_student_num
o
num_teacher
kel
T . time_length
erio
test_wnh_a?scussmnp ovar_student_num ¢
time_start var_time test
o ° ° num_assigment
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4
var_sucess_rate
3
T T T T T
—1.0 =05 0.0 05 1.0

Factor 1

Figure 4. Factor analysis of data from the first period.
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Factor 1 in the chart above has on the x-axis start time as the lowest value and,
conversely, the total time, number of tasks and number of classes as the highest values.
This factor could, therefore, be interpreted as the number of tasks the teacher set through
the system.

Factor 2 in the chart above has on the y-axis high values of success rate and average
number of pupils. Thus, it could be interpreted as the difficulty of the set tasks.

3.2.2. Cluster Analysis

In the following stage, cluster analysis was conducted. We tried to divide the nor-
malized data from the first data set into three groups using Ward’s hierarchical clustering.
The three groups were selected according to the dendrogram. In the three clusters, we
measured the average values of all numerical variables (Table 3), which helped us with the
interpretation of individual clusters.

Table 3. Average values of all numerical variables.

Cluster 1 Cluster 2 Cluster 3
Number of teachers at school 3.463 2.548 2.089
Number of classes the teacher teaches 2.112 3.873 1.350
Total of set tasks 27.646 51.985 7.975
Time for a task (in days)—average 5.483 7.227 5.742
Time for a task (in days)—variance 5.778 22.449 2.358
Group work 0.003 0.148 0.005
Test 1.085 4.397 0.517
Test-with-online-discussion 0.000 0.061 0.005
Number of pupils per class—average 22.719 13.965 9.058
Number of pupils—variance 15.635 39.690 5.610
Pupils’ success rate 0.842 0.763 0.791
Success rate—variance 0.008 0.023 0.007
Period of setting the tasks (in days) 4.828 6.772 2.124
Start time (days from first registration) 16.884 18.637 30.300
Duration (in days) 53.375 55.478 10.911

Classification of the obtained data resulted in the following characteristics of the
individual clusters.

Cluster 1—Organized

These are teachers who work with large numbers of pupils. Pupils of these teachers
perform better on the tests. The teachers are very often teachers from schools where a
higher number of teachers use the Techambition system. Thus, these are very likely teachers
from schools where the use of the system is organized at the school level. Within the first
data set, there were 294 teachers (31%) with these characteristics.

Cluster 2—Hardworking

This group of teachers is characterized by setting a large number of tasks, and they
work with a large number of classes. Very often, these are teachers who started working
with the Techambition system before the transition to emergency remote teaching and
learning. Unlike the majority, they also use the advanced system functionality, such as test-
with-online-discussions or group tasks. Within the first data set, there were 458 teachers
(48%) with these characteristics.

Cluster 3—Seekers

The last group of teachers we named “seekers”. The basic characteristics of this group
is that they registered for work in the Techambition system later, had not used it for very
long, worked with only a small group of pupils, and set a small number of tasks. These
are very likely teachers who decided only to test the system and did not continue using it.
Within the first data set, there were 203 teachers (21%) identified with these characteristics.
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3.3. Analysis of Data from the Second Period

In the second studied period, the application was no longer offered to schools for free.
That is why we can see a radical decrease of the number of teachers using the application.
The work of 530 teachers from 127 schools was analyzed in this period (see Table 4). This
means we could observe a significant increase of the average number of teachers using the
application in the same school from two to four.

Table 4. Descriptive statistics for the numerical quantities.

Standard

Minimum Mean L. Maximum
Deviation
Number of teachers at school 1.00 2.74 1.87 8.00
Number of classes the teacher teaches 1.00 2.56 1.83 13.00
Total of given tasks 1.00 36.24 47.61 308.00
Time for a task (in days)—average 0.12 52.40 36.76 189.48
Time for a task (in days)—variance 0.00 1369.29 1283.42 6094.10
Number of tasks of the type group work 0.00 0.36 1.63 22.00
Number of tasks of the type test 0.00 1.79 7.03 99.00
Number of tasks of the type 0.00 0.11 1.27 28.00
test-with-online-discussion
Number of pupils per class—average 0.00 14.32 8.88 31.39
Number of pupils—variance 0.00 24.72 28.87 157.40
Pupils’ success rate 0.00 0.69 0.25 1.00
Success rate—variance 0.00 0.03 0.03 0.24
Period of setting the tasks (in days) 0.02 1.57 511 74.26
Duration (in days) 0.00 8.93 25.06 179.35

The second data set included 530 observations. The teachers registered a total of
24,231 pupils in 1356 classes. A total of 19,210 tasks was set in the classes. Table 4 presents
descriptive statistics for numerical quantities.

The obtained data show that teachers set an average of 14.2 tasks to one class, while
the average time to complete one task was almost two months. The significant increase of
average time was due to the fact that some teachers entered all tasks at the beginning of
the school year. The average success rate of pupils was just below 70%. The teachers used
types of tasks other than “individual work” minimally. The second most commonly used
type of task was a test.

3.3.1. Factor Analysis

The data from the second data set were also analyzed using factor analysis with a
pair of factors on normalized data. For each numerical quantity, the extent of how much
it intervened with the given factor was studied. The results of the factor analysis are
presented in Figure 5.

Factor 1 in the chart above has on the x-axis start time as the lowest value and,
conversely, the variance of time per task, the average time, and number of tasks as the
highest values. This factor could, therefore, be interpreted primarily as the start time of the
teacher in the system.

Factor 2 in the chart above has on the y-axis high values for the total time of registration
of teachers in the system and distinguishes mainly those teachers who have used the system
for a long time from those who have used it for a shorter time.

3.3.2. Cluster Analysis

We again tried to divide the normalized data from the first data set into three groups
using Ward’s hierarchical clustering. The three groups were selected according to the
dendrogram. In the three clusters, we measured the average values of all numerical
variables, which helped us with interpretation of individual clusters (Table 5).
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Figure 5. Factor analysis of data from the first period.
Table 5. Average values of all numerical variables.
Cluster 1 Cluster 2 Cluster 3
Number of teachers at school 3.188 1.787 1.556
Number of classes the teacher teaches 2.957 1.907 1.148
Total of set tasks 48.818 9.870 3.296
Time for a task (in days) —average 68.989 17.083 9.993
Time for a task (in days)—variance 1898.463 231.270 39.142
Group work 0.508 0.019 0.000
Test 2.505 0.204 0.093
Test-with-online-discussion 0.155 0.009 0.000
Number of pupils per class—average 17.249 11.408 0.176
Number of pupils—variance 32.622 9.958 0.404
Pupils’ success rate 0.752 0.788 0.025
Success rate—variance 0.033 0.012 0.007
Period of setting the tasks (in days) 1.801 1.147 0.870
Start time (days from first registration) 38.877 91.020 140.836
Duration (in days) 12.060 2.683 0.118

Classification of the obtained data resulted in the following characteristics of the
individual clusters.

Cluster 1—Organized

For this cluster, we found a resemblance to the organized cluster from the first dataset.
That is why we chose the same name. The cluster is characterized as follows: the largest
numbers of teachers per school and big number of classes—quite probably organized by
the school, very early start time and a large number of tasks and the longest time per task,
typical behavior was to schedule most tasks at the beginning of the school year. They
also had the lowest input period and used group tasks. In the second data set, it was
368 teachers, i.e., almost 70% of the teachers.

Cluster 2—Seekers

For the second group of teachers, we used the same designation as the third group from
the first dataset. The basic characteristics of this group are that they started late and their
average work time was less than three days. This corresponds to the low number of tasks
and students. Within the second data set, the number of teachers with this characteristic
decreased and corresponded to only 54, i.e., about 10% of the teachers.
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Cluster 3—Experimenters

This group is similar to the first — “organized”. It differs mainly by a higher period of
assignment and lower use of group tasks and tests. It also has a lower number of teachers
at the school and a slightly lower number of classes. Within the second data set, the number
of teachers with these characteristics decreased and corresponded to only 108, i.e., about
20% of the teachers.

4. Summary

The cluster analysis conducted on the data sets showed that, while in the period of
free use of the system, teachers who belonged to the hardworking category dominated,
i.e., teachers who were working with a large number of different tasks and were ready
to experiment with their pupils; in the second period, when the schools had to purchase
a school license, the dominant group were the organized teachers. Given the results of
the data analysis, it can be expected that when purchasing a school license, the use of the
Techambition system becomes part of everyday life of the school. There are more teachers
involved in work with the system, in many cases probably all mathematics teachers at
the school. They can then share their experience. At the same time, work in the system
becomes part of the common duties to be carried out by the pupils, which is reflected,
among others, in the fact that there is a much greater return of the set tasks and greater
success rate of pupils in solving them.

4.1. Transition between Clusters

The transitions of teachers between individual clusters deserve a separate analysis.
Out of the 955 teachers surveyed in the first data set, 640 (67%) no longer joined work in
Techambition in the following school year.

4.1.1. Organized

Out of the 294 teachers who were classified in the group in the first data set, 122 were
included in the second dataset. Of these, 107 had the same characteristics (88%) while
14 were reassigned to the seekers group and only one to the experimenter group. The
organized group thus represents a very stable group in terms of development over time.
The support of the school ensures continuity and leads to a stable behavior of the vast
majority of pupils and teachers.

Out of the 172 teachers who were assigned to the organized group in the first data set
and no longer continued to work in the system in the second period, 126 teachers (73%)
were in the situation when the entire school stopped using the system in the second period.

4.1.2. Hardworking

The hardworking group was the group with the largest changes in its characteristics. A
cluster with the same characteristics was no longer recognized in the second dataset. Out of
the 163 teachers who were included in this group in the first data set and participated in the
work in the Techambition system in the second period as well, the vast majority (137, 84%)
were assigned to the organized group in the second data set. Moreover, 21 teachers (13%)
were newly characterized as seekers, and only 5 teachers (3%) were newly characterized
as experimenters.

This is a relatively logical development. At the time of the first school closures in
the Czech Republic, the system was open free of charge to all teachers, so the most active
teachers at the school with an interest in computer technology joined the system. At the
moment when the system was no longer free in the second period, these teachers either
persuaded the school to use the system—the system got support, their colleagues joined,
and the initiators moved into the organized group—or the system did not gain school
support and the teachers were forced to stop using it. Almost two-thirds of the teachers
who were characterized as the hardworking group stopped working in the system when
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it was no longer free. In 72% of the cases, this was the situation when the whole school
stopped using the system.

4.1.3. Seekers

The last group was seekers. The vast majority of them (85%) no longer joined the
Techambition system in the second period. Out of the 30 teachers who were evaluated as
seekers in the first period, 18 were evaluated as organized and 11 was evaluated as seekers
within both data sets. Only one teacher was evaluated as an experimenter.

This can be interpreted to mean that teachers with the characteristics of seekers had
no reason to try to persuade the school to buy the system and, therefore, most of them
left the system. This assumption is confirmed by the fact that 82% of these were teachers
from schools that no longer used the system in the second period. However, if the school
started using the license, half of this group changed their behavior and fell into one of the
hardworking or organized groups. We cannot say what happened to the 32 teachers who
were characterized as seekers in the first dataset and did not participate in the work in the
second period in case the school continued using the system. One of the reasons could be
that they did not work at the school in the second period or that the school did not switch
to global use and even though their colleagues from the school used the Techambition
system, the use of the system at the school was not mandatory.

4.2. New Users of the System

In the group of teachers who were first characterized in the second data set, 49% were
characterized as organized, 29% as seekers, and 22% as experimenters.

5. Conclusions

Although emergency remote teaching has been the subject of research in a number
of countries, the presented research is unique because it describes teachers’ behavior by
analyzing data obtained in collaboration with a commercial company that offered its
teaching software to teachers during a pandemic for free. The presented data have some
limitations, which stem from the fact that it was primarily intended for a different purpose.
Thus, we cannot monitor some important factors, such as gender, age, or the length of
practice of the involved teachers. Despite this limitation, they provide an important insight
into the situation and allow us to describe the basic patterns of behavior by which software
providers can predict subsequent user behavior.

Statistical data on the behavior of secondary school mathematics teachers in the
Techambition system provide very interesting information on how the behavior of the users
(i.e., teachers) changed in the situation when an application was offered free of charge and
then again in the licensed version. The analysis of the data shows that when the application
is made available for free, three basic groups of users can be expected to appear:

e  Users with institutional support from the school where they teach. The work of these
users is systematic and involves a large number of pupils. The users use the main
functions of the system.

e  Users who use ICT actively. These are open to experimenting and are willing to learn
and use even the less usual functions of the application. Typically, they spend more
time working with the system.

e  Users who only want to test the system, often with a small group of pupils. If they do
not find the system interesting, they cease using it.

The study also shows that within the sample, schools with more involved teachers
exhibit greater involvement of pupils. The set tasks are submitted in time by a larger
proportion of pupils with greater success in solving them. We interpret this to mean that
the use of ICT becomes an integral part of school duties and is accepted by both teachers
and pupils.

Although the presented study focuses on the very specific situation of using one of
the systems to support the teaching of mathematics in the Czech Republic, we believe that
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the behavior of teachers (i.e., ICT users) can be generalized and transferred to a broader
level. That is, when familiarizing themselves with other software, users will be divided
into similar groups according to their behavior.

We also expect that institutional support and unification of the use of specific tools
in teaching leads to the situation in which they are accepted by both pupils and teachers,
which will ultimately affect the effectiveness of their use. Based on the obtained data, we
set a hypothesis that when implementing a new software, it is a much better strategy to
work with all teachers from the beginning than to give programs to just one of them.

In both cases, these are hypotheses that deserve to be paid attention to in further research.
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