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Abstract 
Information and educational technologies and its utilization should be obvious and common part 
of educational process. In the paper, we refer to state of the process of applying modern technologies 
in the mathematics education of elementary school pupils in Czech Republic. At the beginning of the 
year 2017 there was research carried out in schools through a questionnaire survey to this issue. The 
paper presents the results of investigation that was realized in a group of 104 elementary school 
teachers of mathematics. We were interested in their knowledge and skills in use of hardware and 
software, but also about its availability. The main topic of our survey was aimed to their opinions and 
relation to the Digital Learning Objects (DLO), for its utilization, editing and sharing. Teachers’ 
answers were compared in terms of gender, length of their practice and taught pupils’ age groups. 
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1 INTRODUCTION 
One of the goals of the survey was to find out the types, determine the degree of use and the limits of 
using DLO in teaching mathematics. A questionnaire was chosen as a research technique and were 
sent via e-mail to mathematics teachers in the Olomouc Region. In total, 278 emails were sent. Emails 
were retrieved from school websites and sent to specific teachers of mathematics or to school 
representatives and directors asking for a link to the questionnaire to be sent to their teachers 
teaching mathematics. 

The research was carried out between November and December 2016. The questionnaire consisted 
of 10 questions, 6 closed, 3 semi-closed, where respondents could choose “Another” answer and 1 
open answer. At the end of the questionnaire, questions related to respondent data were given, 
namely gender, length of practice and the class in which the interviewee teaches mathematics. The 
questionnaire was created using Google forms, which created a link to fill in the questionnaire. 

We received 104 answers from the teachers. The return was 37.4%.  

In the survey we are based on the DLO’s definitions, classification and related terms published e.g. in 
[1], [2]. 

2 METHODOLOGY 
A sample of quantitative research consisted of elementary schools mathematics teachers in the 
Olomouc Region. Below are the information (gender, length of practice and class in which they teach 
mathematics) regarding the respondents. 

Table 1.  Composition of the research sample by gender variable 

Gender Absolute frequency Relative frequency 

Male 83 79.8 % 

Female 21 20.2 % 

Total 104 100 % 
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Table 2.   Composition of the research sample according to the length of practice. 

Answer Absolute frequency Relative frequency 

3 years or less 6 5.8 % 

3 to 10 years 14 13.5 % 

11 to 19 years 29 27.9 % 

More than 20 years 55 52.9 % 

Total 104 100 % 

The table shows that the most numerous group of teachers who responded had more than 20 years 
of experience, of which 52.9% consisted of 59% of women and 28.6% of men. Teachers from 11 to 19 
years of experience answered 29, which is 27.9%, the number of women was 22.9% and males 
47.6%. In the group of teachers with 3 to 10 years of experience, women represented 13.3% and men 
14.3%. At least, at 5.8%, of respondents were teachers with less than 3 years of experience. The 
respondents were composed of 4.8% of women and 9.5% of men. 

The last monitored variable divided the teachers according to the grades they teach. For refinement, 
we include the approximate age of pupils in the given grade. This was a closed-ended question, but 
respondents have the option of choosing more answers because one teacher can teach more classes. 
104 respondents answered with 222 responses. Only primary school classes were eligible. 

Table 3.  Composition of the research sample according to the age of pupils 

Answer Absolute frequency Relative frequency 

6th grade (12 years old pupils) 64 28.8 % 

7th grade (13 years old pupils) 55 24.8 % 

8th grade (14 years old pupils) 50 22.5 % 

9th grade (15 years old pupils) 53 23.9 % 

Total 222 100 % 

2.1 Selected results 
All obtained data was evaluated using Microsoft Excel 2016. All the answers were used, and none 
could be discarded. 

2.1.1 Question 1: "How often do you include DLO’s – Digital Learning Objects in 
mathematics? (Presentations in PowerPoint, Excel files, animations, simulations, 
didactic games, etc.)" 

Table 4.  Implementation of DLO’s in mathematics 

Answer Absolute frequency Relative frequency 

A. I do not use it 13 12.5% 

B. Rarely - up to 25% 44 42.3% 

C. Occasionally - 25% to 50% 28 26.9% 

D. Often - 50% to 75% 0 0% 

E. Very often - 75% to 95% 16 15.4% 

F. Constantly - over 95% 3 2.9% 

Total 104 100 % 
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The questionnaire survey also shows that women do not use DLO’s in their math lessons in 13.3% 
of cases, men in 9.5%. 

2.1.2 Question 2: "Do you create your own DLO’s for Mathematics lessons?"  
The positive fact that emerged is that only a quarter of math teachers do not create DLO’s for their 
lessons, while more than half of them are able to produce more advanced (interactive DLO’s) or use 
special software to create interactive DLO’s or interactive whiteboard software. 

Table 5.  creating own DLO’s for Mathematics lessons 

Answer Absolute 
frequency 

Relative 
frequency 

A. I do not create 27 26.0% 

B. I create - MS Word documents and so on. 25 24.0% 

C. I create - MS PowerPoint and so on. 20 19.2% 

D. I create - MS PowerPoint documents using animations, timing, 
multimedia and interactive elements, or modeling in Excel, etc. 

16 15.4% 

E. I create - an interactive object (you need to use specialized 
software or interactive whiteboard software) 

16 15.4% 

Total 104 100 % 

The questionnaire also showed that men create more PowerPoint documents using timing, modeling 
and animation in 23.8%, women only in 13.3% of the case. Men also do not create DLO’s more often, 
42.9%, women do not form DLO’s at 21.7%. Women make MS Word documents more often than 
men. Option B opted for 28.9% of women and 4.8% of men. While option C was chosen by the same 
percentage of women (19.3%) and men (19%), option E chose 16.9% of women and 9.5% of men. 

2.1.3 Question 3: "Do you edit DLO’s created by another person?" 
The objective of the item was to find out whether teachers are at least willing and capable to modify 
existing DLO’s. Altogether 104 respondents replied. There were five options to choose and only one 
could choose. This was a closed question. 

Table 6.  Modifying DLO’s created by another person 

Answer Absolute 
frequency 

Relative 
frequency 

A. I do not modify 36 34.6% 

B. I modify - at the level of a common text document (MS Word 
documents, etc.). 

22 21.2% 

C. I modify - at the level of common presentation (MS PowerPoint 
documents, etc.).. 

29 27.9% 

D. I modify - at the level of advanced presentation (MS PowerPoint 
documents using animations, timing, multimedia and interactive 
elements or modeling in Excel, etc.) 

12 11.5% 

E. I modify - at the interactive object level (using specialized software or 
interactive whiteboard software). 

5 4.8% 

Total 104 100 % 

The results also show that the DLO’s created by another person do not modify 38.1% of men, while 
women are 33.7%. And again, option B has been chosen by more men (23.8%) than women (20.5%). In 
other items, the women exceed men. Specifically, variant C of 28.9% of women and men was 23.8%. 
Item D was selected by 12.1% women and 9.5% men. The last option E was chosen by 4 women 
(4.8%) and 1 male (also 4.8%). 
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2.1.4 Question 4: "If you do not create a DLO’s or if you are creating/editing sporadically, 
where do you see the main problem?" 

The aim of the question was to find out why teachers do not create DLO’s or rarely modify them. This 
was a semi-closed question, where respondents had five options and could answer “Another”. Multiple 
responses could be selected. There were 97 answers, in total, of 86 respondents who did not create 
or rarely modify the DLO’s. 

Table 7.  Reasons for not creating or modifying DLO 

Answer Absolute 
frequency 

Relative 
frequency 

A. I do not consider DLO as a useful learning tool. 25 25.8% 

B. I do not have time, creating DLO is time consuming. 46 47.4% 

C. I do not mind creating DLO. 5 5.2% 

D. I do not have the necessary skills. 5 5.2% 

E. I do not have the necessary software tools available. 13 13.4% 

F. Another 3 3.1% 

Total 97 100 % 

The positive finding for us is that only 5% of the respondents chose their insufficient skills in the field 
of DLO’s creation and only 13% of respondents perceive software equipment as an obstacle in 
creating DLO’s. We are less positive about the fact that a quarter of respondents perceive DLO’s as 
an ineffective and useless learning tool. 

3 CONCLUSIONS 
These partial results are broadly consistent with those obtained from studies conducted on a different 
group of respondents. In these studies [3], for example, it was found that (monitored Czech) 
mathematics teachers feel a great need for self-education in the field of software use and also in the 
field of using interactive whiteboards (the percentage of these teachers was 88%). In comparison with 
the percentage (16% – table 6, options D and E together) of math teachers tracked in this case who 
use interactive whiteboards and the corresponding software for creating DLO’s. 

However, if we compare our monitored group of mathematics teachers with a group of 260 teachers of 
different subjects as studied in another study [4], we find that the group of teachers surveyed by us 
declares a higher degree (Table 5 – B, C, D and E together 74% of respondents vs. 37% in [4]) of 
creation of their own educational electronic materials. In the issue of editing and modifying materials 
created by another person, the percentage of teachers who process shared materials is relatively high 
but essentially similar. In the group of 260 teachers it was 57%, in the group of mathematics teachers 
it was 65 %. 

Based on these results it could be concluded that mathematics teachers could be much closer to 
using digital educational materials than teachers in other disciplines. However, our studies and other 
studies cited here suggest that women's assumed negative attitude to technology is unjustified, and in 
some areas women even declare more positive approach to technology than men. 
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