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1. INTRODUCTION AND THE PURPOSE
OF THE EVALUATION

The project e-School Bag was carried out by the National Education Institute of
Slovenia in consortium partnership with Arnes. The e-School project was partly finan-
ced by the European Union through the European Regional Development Fund and
the Ministry of Education, Science and Sport of Slovenia. The operation was carried
out within the framework of the Operational Programme for Strengthening Regional
Development Potentials 2007-2013, developmental priorities: Economic Development
Infrastructure; priority orientations: Information Society.

Objectives of the e-School Bag project:

« Developing modern e-content in the Slovenian language (development of a mini-
mum of 15 e-textbooks for social science classes in the 8" and 9" grade of primary
school and the 1% grade of secondary school, which cover the entire curriculum for
the individual subject in a given class or grade) and of e-services,

« Establishing an appropriate infrastructure at participating schools,

« Providing support in the use of the e-content and e-services developed within the
project in the educational process of the pilot project.

« Evaluating the effects of the use of e-content and e-services in the educational
process.

An evaluation study of the pilot projects of the use of e-textbooks in primary schools and secondary schools




8 Introduction and the purpose of the evaluation

The purpose of the evaluation study was to monitor and evaluate the testing and the
use of e-content (with an emphasis on e-textbooks) and e-services in primary schools
and secondary schools. We carried out the testing, monitoring and the evaluation of
the e-content and e-services (with a focus on e-textbooks, which were developed
within the E-textbooks projects with a focus on natural sciences! and the e-School
Bag?) for the teaching and learning within two pilot projects: (1) The introduction
and the use of e-content and e-services and (2) Testing of e-content and e-services.
The pilot projects started in the 2013/2014 school year and were completed in the
2014/2015 school year. In June 2013, we chose 14 schools to participate in the pilot
project Introduction and use of e-content and e-services (10 primary schools and
4 secondary schools). Each school was able to stand as a candidate with only one
department from the 4™ to the 9" grade of primary school and the 1% or 2" grade of
secondary school. We provided all teachers and pupils/students, with the help of our
consortium partner, with tablet computers for the purpose of testing the e-content
and the e-services. The term PUPIL/STUDENT occurs everywhere in the document.
A pupil is a child visiting a primary school and a student is a child visiting a se-
condary school for general education in Slovenia (a gymnasium). With the help of
ARNES, a suitable infrastructure was also put in place at every participating school
(optical connections, wireless network, etc.).

In January 2014, we chose 44 schools to participate in the pilot project Testing of e-
content and e-services (34 primary schools and 10 secondary schools). Schools were
able to with at least one department from the 4" to 9" grade of primary school or 1%
to 3" grade of secondary school and at least one teacher who would test and evalu-
ate the e-content and e-services within the class that was participating. Schools that
applied to participate in the pilot project ensured that all teachers and pupils/students
in the participating department had mobile devices or computers during class for the
purpose of testing and evaluating the e-content and e-services.

A total of 58 primary and secondary schools?, as well as 286 teachers, were chosen
to participate in both pilot projects. In compliance with the goals of the pilot project,
the participants of the project planned, implemented, monitored and evaluated the
developed e-content (e-textbooks) and e-services as well as the lessons using this
e-content and e-services on different e-devices.

This report represents the final report on the results of the pilot projects in the second
year of implementation (2014/2015 school year). The results of the first year of the
two projects, presented in the interim report after the first year of the project, served
for the development, testing and revision of the evaluation instruments that were
then used in the second year of the projects’ implementation. Based on the analysis
of the data collected during the second year of the implementation of the projects,

1 Inthe E-textbooks project, interactive e-textbooks were created for natural sciences and mathematics in primary schools
(2011-2014), which were confirmed by the Expert Council for General Education of Slovenia, for the following subjects:
Physics, Chemistry, Mathematics, Natural Sciences, Natural Sciences and Engineering of the 2™ and 3 triennium of primary
school and of secondary school.

2 Within the e-School Bag project, we developed interactive e-textbooks for the 8" and 9" grade of primary school and the
1* year of secondary school for the following subjects: Slovene and English as the first foreign language, German as the second
foreign language, Geography, Music and Visual Arts.

3 List of participating schools: http://projekt.sio.si/e-solska-torba/pilotna-projekta/
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Introduction and the purpose of the evaluation 9

we identified the advantages and disadvantages of the e-content and e-services, the
advantages and disadvantages of their use in the teaching process and the impact/ef-
fects of e-textbooks on the learning of the pupil/student as well as the impact/effects
of the e-textbooks on the teaching by the teacher.

An evaluation study of the pilot projects of the use of e-textbooks in primary schools and secondary schools




10 Method

2. METHOD

2.1 Sample

123 teachers (43%), 995 pupils/students and 242 parents participated in the evaluation
in the second year of the pilot project.

In filling out the evaluation questionnaire, different teachers from different subjects
were involved, who used either the e-textbook or a different form of e-content, as
the e-textbooks were created at the same time as the implementation of the pilot
projects.

The primary school pupils (N = 826) and the secondary schools students (N = 169) that
were included in the evaluation used the e-textbook in class for at least one of the sub-
jects. In the questionnaire they were asked to choose one subject in which they used
the e-textbook and answer questions in connection with the lessons of the selected
subject.

Parents that were involved in the evaluation had children either in primary (N = 178)
or secondary school (N = 64).

614 children were involved in monitoring the introduction of the e-textbooks into the
classes, which also included a written examination (for a detailed description see chap-
ter 2.3 Course of the Evaluation), 429 of these were primary school pupils (36 pupils
from the 7% grade, 172 pupils from the 8" grade and 221 pupils from the 9 grade) and
185 students from the first grade of secondary school*. Examinations were used in four
subjects (Mathematics, Slovene, Geography and Chemistry)s, in 24 departments. 24
teachers participated, which represents 8% of all participating teachers.

99 lessons were monitored; this represents 35% of all participants in the pilot projects.

105 teachers were involved in the focus groups, which represents 37% of all partici-
pants. These were carried out in ten focus groups.

2.2 Instruments

We developed the following instruments for the purpose of the evaluation of the project:
an Evaluation questionnaire for teachers, an Evaluation questionnaire for pupils/stu-
dents, an Evaluation questionnaire for parents, an Evaluation scale for the observers

4 The results of the written examination include the results of only those pupils/students who attended both the first and the
second test.

5 In these subjects, the number of teachers or pupils/students still enabled a valid comparison
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Method 11

of classes, Written tests for testing the acquired knowledge and a Semi-structured in-
terview for the execution of focus groups with teachers. Below, each instrument is
described in brief.

Evaluation questionnaire for teachers

The questionnaire was divided into four sections: the use of the e-textbook, the suit-
ability of individual e-learning units, the effects of the use of the e-textbook during the
lessons and the use of e-services during the lessons. In total, the questionnaire included
57 items to which teachers had to respond with the help of a scale with three, four or
five levels. For a better understanding, the scales are described in more detail in the
chapter Results, for each individual question.

Evaluation questionnaire for pupils/students

The questionnaire was divided into four sections: basic information about the pupil/
student, the use of the e-textbook, the effects of the use of the e-textbook during les-
sons and the use of e-services during lessons. In total, the questionnaire included 53
items to which the pupils/students had to respond with the help of a scale with three,
four or five levels. For a better understanding, the scales are described in more detail
in the chapter Results, for each individual question.

Evaluation questionnaire for pupils

The questionnaire had two sections: the use of the e-textbook at home and the use of
ICT¢ at home. The questionnaire contained 19 items to which the parents had to answer
either on a five-level or three-level scale. For a better understanding, the scales are
described in more detail in the chapter Results, for each individual question.

Semi-structured interview for the performance of the focus groups with teachers

The interview consisted of five questions that were set as starting points for discus-
sion. In addition to the main questions, the person performing the interview had sub-
questions available, which he/she could use to help himself/herself encourage an open
discussion with the teachers. The semi-structured interviews in the groups of teach-
ers who taught the same subject, were conducted by counsellors from the National
Education Institute of Slovenia.

Grading scale for the observers of the lessons

The grading scale was constructed by the counsellors from the National Education
Institute of Slovenia, who were also the ones observing and using the scale as an in-
strument to make note of the observations. The scale included nine items related to the
e-happening during the lessons. The items were related to the use of ICT in studying
new materials, an examination of prior knowledge, the development of communica-
tion and collaboration skills of pupils, the individualisation and differentiation of les-
sons, the consolidation and assessment of knowledge, etc. The observers evaluated the
items on a five-level scale (0-activity could not be assessed, 1- not true, 2- partially
true, 3-mostly true, 4-absolutely true).

6  The term ICT signifies modern information and communications equipment, which includes hardware devices (computer,
laptop, tablet, phone, digital camera, etc.), the software used on these devices, and the World Wide Web (the internet).
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12 Method

Written tests for the examination of acquired knowledge in monitoring the effects of the
use of the interactive elements of the e-textbooks in class

The purpose of the examination was to analyse the effects of the independent acquisi-
tion of the same and new content from different media (regular printed textbooks and
interactive e-textbooks) in Mathematics, Chemistry, Slovene and Geography in the 8™
and 9™ grade of primary school and the first year of secondary school. Teachers that
participated in the pilot project and taught the same subject in at least two departments
of the same grade were included in the examination.

Within the framework of this part of the evaluation, specific tests were prepared for
four of the subjects that were monitored, which helped us examine, for each subject,
how much the pupils/students had learnt on their own with the help of the interac-
tive e-textbooks or the normal printed textbooks. Written tests and instructions for the
evaluation were constructed by the counsellors from the National Education Institute
of Slovenia.

In the selection of the learning content and the preparation of the tasks for the exami-
nation of knowledge, we considered the following criteria:

« the content of the learning units must be identical in both sources (e-textbook and
p-textbook (printed textbook)).

 he selected learning unit in the e-textbook included interactive elements which sho-
uld be the key advantage of e-textbooks used during lessons (multimedia, animati-
on, 3D computer generated models, video footage of experiments, etc.).

 he chosen content in the e-textbook should be presented in such a way that it ena-
bled the pupils/students more independent, dynamic and active learning with the
multimedia and interactive elements that were included.

« we avoided content that had very complex notions and concepts, because we did
not want the effect of learning to be more dependent on the difficulty of the content
rather than on the medium of learning.

« the chosen content of the learning units should demand as little prior knowledge of
the pupil/student as possible, so that the pupils/students with less prior knowledge
would not have a smaller chance to successfully learn the content.

« the chosen content, due to its »artificial« placement in the teaching process should
be able to be dealt with as independently as possible from the content being curren-
tly taught.

« the tasks in the written tests should only test knowledge that was included in both
learning units of the e-textbook and the classical textbook.

« each test included tasks from three taxonomic levels in an appropriate relation
(level I. Knowledge and understanding, II. Understanding and application, III.
Analysis, synthesis, etc.).

2.3 Evaluation process

Pupils/students and teachers began using the e-textbooks at the beginning of the
2013/2014 school year. Both pilot projects were continuously monitored. The project
monitoring in the second year was performed on three levels:

An evaluation study of the pilot projects of the use of e-textbooks in primary schools and secondary schools




Method 13

« obtaining the opinions of the participants with the help of the evaluation question-
naires and interviews

« classroom observations

« monitoring the effects of using the interactive elements of the e-textbooks in obtain-
ing knowledge through written tests

2.3.1 The monitoring process through questionnaires,
classroom observations and interviews

All participants answered the questionnaires in April 2015. The collective interviews
with teachers were also carried out in April 2015. Classroom observations were per-
formed from October 2014 to April 2015.

2.3.2 The monitoring process of the effects of the use of interactive
elements of e-textbooks in acquiring knowledge

Monitoring was conducted in two phases.

First phase:

During the same school day, the teacher enabled/offered/provided the pupils/students
in two different departments of the same grade to individually study the same content,
which was new to them, from two different media (the pupils/students from one de-
partment studied from the printed textbook and the other from an e-textbook or with
the help of select interactive elements from the e-textbook).

At the end of the hour, the pupils demonstrated their acquired knowledge by taking a
written test with tasks.

After the end of the school hour, the written tests (tests with tasks) were evaluated by
the teacher and/or counsellor, according to uniform evaluation instructions.

Second phase:

After approximately 2 weeks, the teacher repeated the procedure. This time they used
different content, and they also changed the medium. The pupils from class x that used
the e-textbook for the first time, used the regular one this time and vice versa.

At the end of the hour, the pupils demonstrated their acquired knowledge again by
taking a written test.

After the end of the school hour, the written tests (tests with tasks) were evaluated by
the teacher and/or counsellor. The results from both phases were compared and then
sent to the counsellors at the ZRSS (National Education Institute of Slovenia).

The pupils’ written tests showed their acquired knowledge on three different taxono-

mic levels. Based on this data, we analysed the effects of the use of the interactive
elements of the e-textbooks on independent learning.

An evaluation study of the pilot projects of the use of e-textbooks in primary schools and secondary schools




14 Results

3. RESULTS

3.1 The results of the analysis of the data collected with
the questionnaire for teachers

In this chapter, we have presented the results of the analysis of the data collected by
using the questionnaire, which was completed by the teachers involved in the project.
The results are presented according to thematic sets, which were included in the
questionnaire.

A. The use of the e-textbook

First, we asked the teachers to evaluate how often they use the e-textbook during les-
sons. The following table shows the answers of all the teachers as a percentage as well
as the answers of teachers in regard to the subject they teach.

Table 1: A1 How often do you use the e-textbook during lessons of your subject?

Rarely Sometimes Often Very often
Never (up to 20% (21-40% (41-60% (more than 61%
of the lessons) | of the lessons) | of the lessons) | of the lessons)
All teachers
(N=123) 5.7 22.0 44.7 17.9 9.8
Mathematics
(N=39) 2.6 17.9 51.3 15.4 12.8
English
(N=15) 6.7 46.7 33.3 13.3 0
Physics
(N=13) 7.7 15.4 30.8 23.1 23.1
Chemistry
(N=11) 0 18.2 63.6 9.1 9.1
Natural sciences
(N=11) 0 0 54.5 45.5 0
slovene 0 22.2 44.4 22.2 11.1
(N=9) . . . .

10  Dr. Sonja Pecjak: Psiholoska perspektiva e-ucenja, Vzgoja in izobraZevanje §t. 2-3/2015
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Results 15

The results of the answers of all teachers regarding the use of e-textbooks during les-
sons show that the frequency of use “sometimes” (44.7%) and “rarely” (22.0%) pre-
vails. In regard to individual subjects, e-textbooks are most often used by teachers of
mathematics (sometimes 51.3% frequently 15.4% and very often 12.8%), physics (so-
metimes 33.3%, often 23.1% and very often 23 1%) and chemistry (sometimes 63.3%,
often 9.1% and very often 9.1%)

Starting with the assumption that the textbook is intended for the pupils independent
acquisition, deepening and consolidation of knowledge and the fact that e-textbooks
are designed so that certain interactive parts of the e-textbooks are intended for the
teachers use in lessons’, and considering the number of such elements in e-textbooks,
we would expect more answers from teachers to be in the categories of “rarely” and
“sometimes”. The results of the questionnaire for teachers confirm this assumption.
The answers of teachers are concentrated in the category of “sometimes” (44.7%) and
“rarely” (22.0%). This lets us conclude that the teachers have recognised the useful-
ness of the interactive content in the e-textbooks and advantageously used it during
their lessons.

In regard to the use of e-textbooks in certain subjects, in order to perform a correct
interpretation it is necessary to consider the fact that most of the e-textbooks were
created for mathematics, chemistry and physics, as well as the fact that the nature of
these three subjects was such that the understanding requires processes that are easiest
to explain by means of interactive elements. The results of the questionnaire also con-
firmed these findings, since the frequency of use was highest for textbooks of mathe-
matics, physics and chemistry.

From these results, it can be summarized that the interactive elements in e-textbooks
are also useful to the teacher during lessons, especially in subjects that “require” inte-
ractivity, simulations, etc.

We then asked the teachers about the types of usage of the e-textbooks in the clas-
sroom. This is described on next page.

7  Slovenian i-textbooks (http://www.zrss.si/pdf/slovenian-i-textbooks.pdf, Ljubljana, 2014)
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16 Results

Table 2: A2 How often does the following happen during lessons of your subject:

Rarely Sometimes Often e
[ _409 -60Y%
Never (up to 20% (21-40% (41-60% (more than 61%
of the of the of the
of the lessons)
lessons) lessons) lessons)
The e-textbook is
only used by you
(during explanations,
you use elements 26.0 35.0 25.2 12.2 1.6

of the e-textbook in
order to present the
topic to the pupils/
students)

The e-textbook

is used by you as

well as the pupils/
students (during your
explanation, you

play the elements 11.4 26.0 35.0 20.3 7.3
of the e-textbook,

at the same time,

the pupils/students
follow the e-textbook
on their device)

The pupils/students
use the e-textbook
independently (for 9.8 25.2 33.3 21.1 10.6
individual work, work
in pairs or groups)

According to the answers of the teachers, the e-textbook was most often used independ-
ently by pupils (sometimes 35.0%, frequently 21.1% and very often 10.6%), as well
as during the teachers explanation, together with the teacher (sometimes 35.0%, often
20.3%, and very often 7.3%). It was rare that teachers used the e-textbook by them-
selves merely as an aid for the explanation, without the pupils’ active participation.

The use of textbooks (and e-textbooks) during lessons largely depended on the teachers’
general didactic orientation in the context of promoting or not promoting the independent
work of pupils when acquiring new knowledge. Without comparative data on the usage
of the classic textbook, it is difficult to interpret these results, accept for the finding that
e-learning units, which are defined and designed as “a stimulating, friendly and produc-
tive environment for independent learning that stimulates the development of relational
learning (Skemp, 1978) with the development of a connected cognitive schemata or with
strong emphasis on understanding as an essential component of conceptual knowledge
(Hiebert, 1986)”.¢ also successfully fulfil this function during lessons.

The results indicate that the use of the e-textbook or the interactive units contributes
to independent work of pupils and promotes interaction between teachers and pupils.
E-textbooks thereby contribute to the assertion of the didactic principle of the activity
of the pupils.

8  Slovenian i-textbooks (http://www.zrss.si/pdf/slovenian-i-textbooks.pdf)
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Table 3: A3 How often did pupils use the e-textbook for the purposes of your subject
(for schoolwork or homework) to do one of the following things:

Rarely Sometimes Often Very often
Never (up to 20% (21-40% (41-60% (more than 61%
of the lessons) | of the lessons) | of the lessons) | of the lessons)
) Practice skills 11.4 31.7 39.0 17.1 0.8
and procedures
b) Analyse data 13.0 34.1 30.1 18.7 4.1
or information
c) Observe simulations 14.6 19.5 27.6 29.3 8.9
g) Do their homework 26.0 30.9 26.8 13.0 33
h) Look for information 12.2 22.8 32.5 20.3 12.2
i) Work independently
(study the topic 12.2 26.0 32.5 21.1 8.1
independently)

The teachers responded that during lessons, pupils most commonly used the e-text-
book to observe simulations (often 29.3% and very often 8.9%), search for informa-
tion (often 20.3% and very often 12.2%) and for independent work (often 21.1% and
very often 8.1%) and the least for homework assignments (often 13.3% and very often
3.3% or never 26.0% and rarely 30.9%).

Even though the information that e-textbooks were most commonly used during les-
sons to observe simulations and search for information is expected and logical from
the point of view of economy (it is easier and quicker to look at a simulation than to
perform a test or an experiment by yourself, it is easier and quicker to obtain informa-
tion from an e-textbook, where it is concentrated in one spot, than it is to search for it
using different sources), we cannot interpret such use as nothing but positive. Namely,
a real threat exists that all or most of the trials and experiments in the classroom could
be replaced by simulations or interactive elements of the e-textbook. This consequent-
ly negatively affects the field of acquisition of skills and competences required by
experimental work. In the same way, in the search for information, one might limit
oneself to only one source (the textbook). This negatively affects the field of acquiring
skills and competences for searching for information using different sources.

On the other hand, the very rare use of the e-textbook for homework is a very surpris-
ing result, considering the fact that the textbook is primarily intended for the pupils/
students independent work (mainly at home). However, considering the fact that most
schools did not allow pupils to take the tablets home in order to ensure the security of
the tablets, this result is simultaneously expected. The e-textbooks could only be used
for homework by those pupils/students that had the necessary equipment at home as
well. Another reason may lie in the low number or in some e-textbooks the absence of
exercises for the consolidation of knowledge and repetition (collection of exercises)
or in the types of exercises that the teachers required the pupils/students to perform.
However, we were unable to answer this question on the basis of our data.

An evaluation study of the pilot projects of the use of e-textbooks in primary schools and secondary schools




18 Results

B. Adequacy of individual e-learning units

In the second part of the questionnaire, we asked the teachers to assess the adequacy
of the individual learning units of the e-textbook. The table below presents the answers
of the teachers who evaluated the individual elements of the learning units of the e-
textbook on a five-level scale (1-inadequate, 2-mostly adequate, 3-partially adequate,
4-adequate and 5-completely adequate). The following table presents the average re-
sponses of the teachers.

Table 4: B1 evaluation of the adequacy of the e-textbook.

M SD
structure of the textbook 3.72 1.01
professional adequacy and correctness 3.87 1.07
consideration of general didactic principles 3.80 1.05
consideration of subject specific didactic principles 3.77 1.05
inclusion of multimedia elements (multi-sensory learning) 3.67 1.14
coir:i)rl]lznccuirvivcl:cjllwulriarnlng objectives, standards of knowledge 3.99 1.13
feedback to pupils/students 3.74 1.17
consideration of the development stage of the pupil/student 3.70 1.05
individualisation and differentiation of content, exercises 3.41 1.12
the possibility of adaptation to pupils/students with special needs 2.98 1.10
consideration of the cultural environment of the pupils/students 3.28 1.13
uniform exterior format and user image 3.70 1.15
age-appropriate language 3.76 1.03
clear and comprehensible text 3.80 1.08

M - arithmetic mean; SD - standard deviation;

The adequacy of the learning units was evaluated the worst regarding the possibility of
adaptation to pupils/students with special needs (M = 2.98), followed by the considera-
tion of the cultural environment of pupils (M = 3.28) and the possibility of individu-
alisation and differentiation (M = 3.41). All other values were above 3.5, which meant
that they were approaching the grade “adequate”. The best values were regarding the
professional adequacy and correctness (M = 3.87), consideration of didactic principles
(M = 3.80), and the clarity and comprehensibility of the text (3.80).

These values were expected, considering the fact that all e-textbooks underwent for-
mal procedures during their process of formation (counsellors, reviewers, editors) and
the process of certification by the Expert Council for General Education of Slovenia.
Despite the fact that one might expect e-textbooks to be able to be adapted more to
pupils/students with special needs (this is enabled by the technology itself, at least for
certain categories of pupils/students with special needs), we cannot confirm this as-
sumption, because we do not have the relevant comparative data for classic textbooks.

An evaluation study of the pilot projects of the use of e-textbooks in primary schools and secondary schools
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C. The effects of the use of e-textbooks during lessons

In the third part of the questionnaire, the teachers evaluated the effects of the use of
e-textbooks during lessons. We asked them to evaluate to what extent the use of the
e-textbook, during lessons of their subject, was reflected in various aspects. They com-
pared lessons with the use of the e-textbook with lessons in which they used a classic
textbook.

Table 5: C1 the effects of the use of the e-textbook during lessons

Lower than with The same as with Greater than with
a classic textbook a classic textbook a classic textbook
motivation of pupils/
students for school work 73 30.1 62.6
activity of pupils/ 5.7 33.3 61.0
students in class
|ndepend.ence of pupils/ 57 463 48.0
students in school work
attention of pupils/ 19.5 46.3 34.1
students in class
motivation of pupils/
students to read 22.0 48.8 293
collaborative learning
of pupils/students 98 228 374

The following table presents the percentage of teachers that selected a certain value for a certain effect.

According to the teachers’ answers, the e-textbook positively affected the pupils’/stu-
dents’ motivation for school work (62.6% higher than with classic textbooks), the
activity of pupils/students during lessons (61.0% higher than with classic textbooks)
and the independence of pupils/students in their school work (48.0% higher than with
classic textbooks). According to the answers from the teachers it did not have any
effect (either positive or negative) on the attention of pupils/students during lessons
(46.3% the same as with classic textbooks), the motivation of pupils/students to read
(48.8% the same as with classic textbooks) and their collaborativelearning (52.8% the
same as with classic textbooks).

The increased motivation, activity and independence of the pupils/students during
lessons could partially be attributed to the introduction of new technologies into the
teaching process and partly to the e-textbook (interactivity). We can probably find the
interpretation for the seemingly conflicting results (positive effect on general motiva-
tion and no impact on reading motivation) in “studies of the last twenty years on e-
learning, which show that people better understand and more easily memorise a text
if it is written on a piece of paper than a computer screen”, this is also true for modern
“digital” generations. This is probably the reason why “modern research shows that
people give priority to reading texts on paper’™.

Based on these results it is difficult to find unambiguous answers, but we can conclude
that the use of e-textbooks and technology has its advantages and disadvantages in
various activities of pupils/students in various stages of lessons.

9  Dr. Sonja Peéjak: Psiholoska perspektiva e-ucenja, Vzgoja in izobraZevanje Issue 2-3/2015 (Psychological Perspective of
e-Learning, Upbringing and Education)
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We also asked the teachers to evaluate to what extent the use of the e-textbook, dur-
ing lessons of their subject, supported the development of different knowledge, skills
and competences of the pupil/knowledge. The teachers answered the questions using a
five-level scale (1-does not support, 2-supports a little 3-partially supports, 4- supports
5-greatly supports). The following table presents the average responses of the teachers.

Table 6: C2 The effects of the use of e-textbooks on the pupils/students knowledge, skills,
competences.

M SD
extraction of elements from a whole, analysing, abstracting 3.31 0.94
cag;a;:;ggc;r;stijuential explanation (inductive, deductive, 3.40 0.94
interpreting 3.40 0.94
the use of procedures, models and theories 3.27 1.02
the creation of something new 3.27 1.10
evaluation 3.36 1.13
formation of views 3.15 1.08
argumentation 3.22 1.08
expressing an opinion 3.11 1.10
presentation of a topic to others (oral) 3.24 1.03
a conversation, a discussion on various opinions and arguments 3.11 1.07
the development of teamwork and cooperation 3.20 1.09

M - arithmetic mean; SD - standard deviation;

On average, the teachers estimated that the use of the e-textbook during lessons par-
tially supported the development of the skills, competences and knowledge stated in
the table, most of all regarding the causal and consequential explanation (inductive,
deductive, by analogy) and interpreting (M = 3.40) and least regarding the expres-
sion of opinions and a conversation, a discussion on various opinions and arguments
(M =3.11).

The development of these skills, competencies and knowledge depended on the teach-
ers’ general didactic attitude. The e-textbook, to the extent that it was used by the
teachers during lessons, with its simulations, multimedia, animations, 3D computer
generated models, video clips or interactivity in general can contribute the most to
causal and consequential explanation and interpreting. The results also confirm this to
a certain extent.

We then asked the teachers to assess how often the pupils/students use ICT for differ-

ent activities during lessons. They compared the lessons with the use of the e-textbook
with the lessons in which they used a classic textbook.
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Table 7: C3 The effect of using an e-textbook on the general use of ICT of pupils/students.

How often do pupils/students, Not as often As often More often

for the purposes of your subject as with than with than with

(in school or at home) use ICT a classic a classic a classic

for the following activities: textbook textbook textbook

a) searching for information on the internet 7.3 41.5 51.2

b) practising skills and procedures 171 52.0 30.9

c) taking tests or handing in homework 15.4 48.0 36.6

d) writing or editing of texts, papers 14.6 537 317
or essays, whereby text editors are used

e) analysing data or information 8.9 59.3 31.7

f) cre.atlng a .multln?edla presentation 98 350 533
(using audio or video)

g) accessing sources using the-onllne 31 398 5.0
classroom or the class website

h) c'oIIaboratlon with classmates via e-mail, 146 528 325
video-conference, etc.

i) collaboration with classmates or adults
outside of class (e.g., with students 21.1 60.2 18.7
from other schools, tutors, etc.)

The following table presents the percentage of teachers that selected a certain value for a certain effect.

According to the responses of the teachers, the use of the e-textbook did not signifi-
cantly increase the use of ICT during lessons except when searching for information
on the internet (51.2% more often than when using the classic textbook), creating a
multimedia presentation (53.3% more often than when using the classic textbook) and
accessing sources through the online classroom or the class website (52.0% more often
than when using the classic textbook).

We can probably ascribe the more frequent searching for information on the internet,
creation of multimedia presentations and access to sources on the online classroom to
the availability of IC technology of all pupils and students (all pupils/students within
the pilot project were equipped with computers and tablets) and not to the use of e-
textbooks. This was also indicated by the teachers’ answers for the activities that were
more connected to the use of textbooks (e-textbooks as well as classic textbooks),
where there were no significant differences in the use of e-textbooks, like taking tests
or handing in homework (48% the same with both textbooks), practising skills and
procedures (52% the same with both textbooks) and analysing data or information
(59.3% the same with both books).

At the end of the questionnaire, we asked the teachers to assess the effect of the use
of e-learning materials and the e-textbook on their teaching. Like with the previous
questions, they compared the lessons with the use of the e-textbook with the lessons in
which they used a classic textbook.
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Table 8: C4 The effect of the use of the e-textbook on the teacher’s way of teaching.

Lower that with The same as with Greater than with
a classic textbook a classic textbook a classic textbook
thg teachgr s autonomy 57 797 14.6
in teaching
the diversity of the used
didactic strategies 5.7 26.8 67.5

in teaching

individualisation
and differentiation 12.2 33.3 54.5
of the lessons

the possibility of examining
and consolidating 8.1 47.2 44.7
knowledge

the activity of the teacher

when teaching 13.8 54.5 31.7

collaborative learning

of pupils/students 10.6 44.7 44.7

The following table presents the percentage of teachers that selected a certain value for a certain effect.

The teachers estimated that with the introduction of the e-textbook, they used a number
of different didactic strategies (67.5% agree with the answer that the diversity was
greater than when using the classic textbook), that such a means of working enabled
them greater individualisation and differentiation of lessons (54.5% agree with the
answer that the individualisation and differentiation was greater than when using a
classic textbook). Most teachers, however, were of the opinion that, due to the intro-
duction of the e-textbook, the autonomy of the teacher was not increased. According to
the opinion of most teachers, the activity of the teacher during lessons did not change.
The collaborative learning of pupils and students and the examination and consolida-
tion stayed at the same level as when using a classic textbook.

Taking into account the fact that the technology in the e-textbook provides a variety of
additional approaches (with simulations, multimedia, animations, 3D computer gener-
ated models, video clips of experiments or interactivity in general) and that it allows
for real-time feedback for pupils/students (regarding the questions and collections of
tasks), answers about the positive effects on the diversity of didactic strategies and
consequently also on the individualisation and differentiation were expected. We were
surprised regarding the result of the examination and consolidation of knowledge, on
which the e-textbook, according to the evaluation of the teachers, supposedly did not
have an effect, despite the additional options (at least in some e-textbooks, which have
extensive collections of exercises, such as in mathematics) enabled by the technology
of e-textbooks.
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D. The use of e-services during lessons

In the last part of the questionnaire, we asked the teachers to evaluate the effects of the
use of e-services during lessons. The table below presents the teachers’ answers which
evaluated the given statements according to a four-level scale (1-never, 2-rarely, 3-
sometimes, 4-often, 5-very often). The following table presents the average responses
of the teachers.

Table 9: D1 How often do you use the following e-services during lessons of your subject?

N M SD
Vo(fgc.aliltiil?egr at http://Kliker.sio.s]) 123 2,06 0,99
Online surveys
(e.g. at http://ankete.sio.s}) 123 2,08 0,96
e g e 23 338 127
N v e 123 137 06
E-Tg-rgt-fc;lti%ttp://listovnik.sio.sl) 123 1,39 0,71
et o Bitp G arnes) 123 230 1,32
Se(r:jigr.1ga'c|ahr‘cgtf):ﬁ/.l/(:'isiesender.arnes.sl) 123 1,83 1,15
Sa{:gg. g?l?t{t?:e/?:sapa.arnes.sh 123 1,98 1,27
PO() 123 2,71 1,13
W?:.:.t zi http://arnes.s)) 123 3,14 1,31

Of these e-services, the teachers sometimes used the online classroom (M = 3.38) and
websites (M = 3.14), while all other e-services were rarely used. Online classrooms are
not a novelty tied to the e-School Bag project. Their use stems from the e-school pro-
ject, the same applies to the use of a website. The interpretation of these results for the
duration of the pilot projects was not acceptable due to the fact that the e-services were
developed only during the course of the project and that the participating teachers were
informed of each after the development was finished (usually through ICT lessons,
which were carried out long-distance), that time ran out for a planned and thorough in-
tegration of this service into the didactics of individual subjects and that consequently,
the use of e-services during the pilot was left to the creativity of the individual teachers
participating. Last but not least, when comparing the use of e-textbooks and e-services,
a methodological problem also arises in defining the categories used (1-never, 2-rarely,
3-sometimes, 4-often,5-very often). Using the same categories presumes a comparable
frequency of the use of e-textbooks and e-services, which, considering the nature of
the individual e-services (for instance Filesender, video conferencing), was not true.
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3.2 Results of the analysis of data obtained through the observation
of lessons

An observation scale was used for the observation of lessons. The scale was developed
by the counsellors from the National Education Institute of Slovenia. We included data
from 99 observations of lessons in the analysis. The observations were conducted in
April 2015 (at the end of the second year of the project). The counsellors from the
National Education Institute of Slovenia performed the observations for several sub-
jects and in various departments of the primary and secondary schools that took part in
the project. In this chapter of results, we have presented a review of the obtained data.

Table 10: The number of observations per subject at the first or the second observation of lessons

Subject No. of observations in April 2015
English 10
Biology 1
Native and Civic Culture and Ethics 1
Society 0
Physics 8
Geography 7
Music 6
Home Economics 1
Chemistry 11
Visual Arts 1
Mathematics 28
Natural Sciences 6
Natural Sciences and Engineering 3
German 3
Slovene 8
Engineering and Technology 0
History 5
Total 99

As can be seen from the table above, the majority of observations were made in clas-
ses of Mathematics, Chemistry and English. When interpreting the results, we need to
consider that the observations were not carried out to the same extent for all subjects.

Below, we present a summary table of the values given by the evaluators, divided by
items, which, in the rating scale, are related to e-textbooks, e-services and e-content
during lessons. The table presents the answers of the evaluators in per cent, for all
subjects together according to the individual values. In the far right hand corner of the
table, the answers of the evaluators are presented in arithmetic means.
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The observation scale was filled in by the counsellor for each school lesson. They rated
the individual items on a scale from 0 to 4 where the numbers indicate the following:
0 — it was not possible to observe the activities (e.g. there was no evaluation during
observed hours)

1 —not true

2 — partially true

3 — mostly true

4 — completely true

Table 11: E-textbooks, e-content, e-materials during lessons.

0 1 2 3 4 April
2015

1. In dealing with new content/materials,
the teacher used interactive elements from 7.6 6.3 24.7 41.1 20.3 2.70
the e-textbook and other e-materials.

2. For examining the necessary prior knowledge,

. . 12.2 | 186 | 43.6 | 16.7 9.0 1.69
they used e-services appropriately.

3. For the active participation of the pupils/
students, the teacher included information 8.2 4.1 16.4 47.9 23.3 /
technology appropriately.

4. When developing communication and
collaborative skills, the teacher encouraged
the pupils/students to appropriately use
the different e-materials and e-services.

8.1 317 | 36.6 | 16.8 6.8 1.44

5. Individualisation/differentiation took place

with the support of information technology. 120 | 285 | 405 | 133 >7 1.55

6. When consolidating the acquired knowledge,
the pupils/students appropriately used 8.4 9.0 54.8 | 23.2 4.5 1.84
the e-textbook and e-materials.

7. The teacher prepared the students
for independent work and studying with 6.0 5.4 63.3 | 18.7 6.6 1.93
the e-textbook and e-materials.

8. The teacher uses the e-textbook and

. " 11.9 19.5 | 45.9 13.8 8.8 1.69
e-materials for examinations.

9. The teacher appropriately used e-services

The observations in the lessons with regard to e-materials and e-services have shown
that the teachers, when dealing with new content/materials, most often used interac-
tive elements from the e-textbook and other e-materials (M=2.70) sometimes they
also prepared the students for independent work and studying with the help of the
e-textbook and e-materials (M=1.93) and for consolidating the acquired knowledge
(M=1 784).

Even independent observers confirmed the findings of the questionnaire for teachers,
that teachers, during lessons, most of all recognised the value of interactive elements
and used them often.
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When reviewing the assessments of the evaluators in the field of e-textbooks, e-content
and e-materials during lessons, we could see that the teachers, according to the assess-
ment of the evaluators, still had a lot of room to use e-content, mostly in the field of
the individualisation and differentiation of lessons (M=1.55) and also in the develop-
ment of communication and the collaborative skills of pupils and students (M=1.44).
In these areas of lessons - for the development of these competences of pupils and
students - it would be possible to use ICT even more systematically or more often.

3.3 The results of the analysis of data collected by group interviews
(focus groups) with the teachers

In this chapter, we have presented the results of the analysis of the data collected with
the group interview in the form of a focus group with teachers participating in the
project. The group interview was partially structured, involving five questions in the
form of brief descriptions for discussion and the possibility that the participants could
add content at the end that may have been omitted during the interview. The interviews
were carried out in focus groups in which teachers were divided according to the sub-
ject that they teach.

In accordance with the method of content analysis, we extracted relevant content units
from the records of the interviews and evaluated them quantitatively depending on the
incidence throughout all interviews. The following two tables present the results of the
analysis.

Table 12: Advantages of the e-textbook and e-content in teaching.

—

Greater motivation

Displaying information, interactivity (videos, animations, etc.)

Use in all phases of lessons

Individualisation/differentiation of lessons

The development of critical thinking

Quick access to information

The possibility of independent and collaborative learning

Variation of lessons

Increased activity

Actualisation of lessons

Immediate feedback

Greater creativity of the teacher

Always at hand (classic textbooks at home), a lighter bag

Access to a repetition of the explanation of the content, a video clip of your own work

The development of spatial conception

Development of the ability to learn how to learn

w W wwwwwww w0 N

Communication skills (also skills as a performer, recording, presenting, etc.)
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Better results of learning in some of the content 1
Less time spent on certain activities (for example blackboard drawings, etc.) 1
Pupils/students who have difficulty with writing (learning disorders) can type more easily 1
Fast examination of prior knowledge 1
Independent learning from own mistakes

Encouragement of communication in a foreign language 1
Improvement of self-esteem of the pupils/students that are not as good in school as others. 1
High-quality materials in terms of content and didactics 1
Opportunity to develop different forms of lessons 1
The possibility of flipped learning 1
Encouragement of self-evaluation 1
Encouragement of divergent thinking 1
Exercises for examination and consolidation 1
Development of criticality towards sources used 1

From the analysis of the group interviews, it is clear that teachers see the advantage
of the e-textbook over the classic textbook most often in the increased motivation
of pupils/students to work, the interactivity of the e-textbook, its effective use in all
phases of the lessons, the greater possibility of individualisation and differentiation
of lessons and greater support in the development of the critical thinking of pupils

and students.

Table 13: Disadvantages of the e-textbook and e-content in teaching.

f
The teacher needs more time to prepare for the lessons. 8
Greater difficulty in supervising the work of all pupils/students 4
Technical difficulties, errors, etc. 4
The lack of knowledge of ICT amongst teachers, didactics of teaching with ICT 3
They reduce the concentration of pupils with lower learning abilities 3
Similar types of exercises 3
Too much time in front of the screen 2
To easy exercises, lower taxonomy 2
Easy access to the solution of the exercises 2
More time is spent on studying the subject matter 2
Not suitable for assessing knowledge 2
Scant feedback for the teacher on the work of the individual pupil/student 2
When examining knowledge, it is more difficult to use questions of a higher taxonomic level 2
Useless applications 2
They do not allow the addition of footnotes, notes 1
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Does not have a search engine 1
Less recorded content in notebooks 1
Pupils/students no longer use any other sources, just the e-textbook. 1
The pupils/students are sloppy in their work 1
Not all children are equally skilled at typing 1
Inferior functional literacy of the pupils/students 1

As a disadvantage of the introduction of the e-textbook into the lessons, teachers most
often state that they spend more time preparing for lessons, that it is harder to super-
vise the work of the pupils/students during lessons, that there are frequent technical
difficulties when using the e-textbook or e-content and that teachers lack knowledge
in the field of ICT.

3.4 The results of the analysis of data collected using the questionnaire
for pupils/students

In this part of the report, we have presented the results of the analysis of the data col-
lected using the questionnaire, which was completed by the pupils/students involved
in the project. During the second collecting of data, this questionnaire was completed
by 955 pupils and students (April 2015).

The results are presented according to the thematic sets of questions that were included
in the questionnaire.

A. The use of the e-textbook

We asked the pupils/students about the types of usage of the e-textbooks in the
classroom.

Table 14: A2 How often does the following happen during lessons of the subject:

Never Rarely |Sometimes| Often Very often
(upto20%  (21-40% | (41-60% | (more than
of the of the of the | 61% of the
lessons) lessons) lessons) lessons)
The e-textbook is only used by
the teacher (during explanations,
they use elements of the e-textbook 28.7 35.5 21.7 8.6 5.4
in order to present the topic to
the pupils/students)
The e-textbook is used by the teacher as
well as us, the pupils/students (during
the explanation, the teacher plays
the elements of the e-textbook, 15.0 25.9 25.2 21.9 12.0
at the same time, we, the pupils/
students, follow the e-textbook
on our device)
We, the pupils/students, use the e-text-
book independently (for individual 14.3 28.8 25.2 22.3 9.3
work, work in pairs or groups)
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The responses of the pupils and students indicate that the e-textbook was only rarely
used during lessons in such a way that it is actively used only by the teacher for their
explanation (28.7% never and 35.5% rarely), whereas the pupils/students would not
be active. More often it is used by the pupils/students during the teacher’s explanation,
together with the teacher (sometimes 25.9%, often 25.2% and very often 12.0%) and
independently by pupils and students (sometimes 25.5%, often 22.3% and very often
9.3%). If we compare this data with the data from the questionnaire for teachers, we
see similar relationships: just like the teachers (see table 2), the pupils/students also
reported that they are active when using an e-textbook during lessons.

We then asked the pupils/students about types of usage of the e-textbooks in the
classroom.

Table 15: A3 How often did pupils/students use the e-textbook for the purposes of the subject (for
schoolwork or homework) to do one of the following things:

Never Rarely Sometimes Often Very often

(up to 20% (21-40% (41-60% | (more than

of the of the of the 61% of the

lessons) lessons) lessons) lessons)
a) practice skills and procedures 17.6 37.3 26.8 12.9 5.4
b) analyse data or information 20.3 34.8 26.8 13.7 4.4
c) observe simulations 29.3 29.6 24.0 11.9 5.1
g) do homework 28.8 25.4 21.1 13.2 11.5
h) search for information 10.3 26.8 27.0 24.5 11.4
i) work independently

(study the topic independently) 14.2 294 26.6 18.2 116

Pupils and students estimated that during lessons, they most commonly used the e-text-
book to search for information (sometimes 27.0%, often 24.5% and very often 11.4%)
and work independently (sometimes 26.6%, often 18.2% and very often 11.6%).
According to their opinion, they used it most seldom for observing simulations (never
29.3% and rarely 29.6%), do homework (never 28.8% and rarely 25.4%) or analyse
data or information (never 20.3% and rarely 34.8%). The responses of the pupils and
students were quite consistent with the responses of the teachers (see Table 3), they
only differ significantly in the item observation of simulations where the students and
pupils assessed that this occurred more rarely than with the teachers. It is most likely
that this is connected with the difference in the understanding of the concept simula-
tion between teachers and pupils and students.
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B. The effects of the use of e-textbooks during lessons

At the end of the questionnaire, we wanted to know how pupils and students evaluated
the effects of the use of the e-textbook during lessons. We asked them to compare les-
sons with and without the e-textbook at every given criteria.

Table 16: The effects of the use of the e-textbook during lessons

Lower The same Greater
that with as with than with
a classic a classic a classic
textbook textbook textbook
| like using the e-textbook during lessons. 29.8 321 38.1
| prefer to get to know new content
by myself using the e-textbook. 350 339 312
During lessons, | find it easier to follow using 339 415 246
the e-textbook.
| like to read the contents of the e-textbook. 30.6 39.3 30.2
| like to solve exercises in the e-textbook. 24.2 34.4 41.4
| like to do my homework from the e-textbook. 37.8 35.4 26.8
Using the e-textbook, | find it easier
to understand the contents that are 29.7 43.8 26.4
discussed in school.
| like learning from the e-textbook at home. 50.5 29.6 19.9

The following table presents the percentage of pupils and students that selected a certain value for a certain effect.

The table shows that pupils and students primarily found the positive effects of the
use of the e-textbook in the form of greater motivation for the use of the e-textbook
(I like using the textbook during lessons 38.1% more than with the use of the classic
textbook) for solving exercises from the e-textbook (I like solving exercises from the
e-textbook 41.4% more than with the use of the classic textbook). For learning new
content, doing homework and learning at home, they preferred using the classic text-
book (which may be connected to the fact that some pupils/students did not have the
appropriate equipment at home). In other activities (following lessons, reading the
contents of the textbook, understanding the discussed content) most pupils/students
assessed that there was no difference in comparison with the use of the e-textbook.

3.5 The results of the analysis of the data collected using
the questionnaire for parents

In the next part of the chapter on results, we have presented the results of the data
analysis, which was gathered during the second collecting of data, with the help of a
questionnaire developed for parents. The questionnaire was taken by 242 parents.

We first asked the parents to answer the question, to what extent the use of the e-
textbook at home reflected on the work done by their child for school, at home. They
compared the child’s work at home with the use of the e-textbook with work done at
home using the classic textbook in the form of a book.
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A. The use of the e-textbook at home

We first asked the parents to answer the question, to what extent the use of the e-text-
book reflected on the work done by their child for school, at home. They compared the
child’s work at home, with the use of the e-textbook with work done at home, using the
classic textbook in the form of a book.

Table 17: The effects of the use of the e-textbook at home

Lower The same Greater
that with as with than with
a classic a classic a classic
textbook textbook textbook
The child likes to read the e-textbook 504 318 178
at home.
The child likes do their homework from 417 409 174
the e-textbook.
The child likes to learn from
the e-textbook at home. 45.0 18.4 16.5
The child is independent when working
with the e-textbook. 17.4 471 355
When using the e-textbook, the child is
concentrated and focused on their work. 28.9 46.7 24.4
The child is motivated for schoolwork. 19.0 54.1 26.9

The following table presents the percentage of parents that selected a certain value for a certain effect.

Regarding the use of the e-textbook at home, the parents estimated that pupils/students
in general use the e-textbook less than the classic textbook, except with regard to the
last three items (independence at work, concentration and focus and motivation on
school work), where there were no differences in the use of the e-textbook and the
classic textbook.

The results of the responses of parents were consistent with the responses of pupils/
students (in doing homework and the analysis of data and information at home) or
lesser or the same use of e-textbooks at home for work done for school.

At first glance, the results show that the e-textbook did not fulfil its function in regard
to the work of pupils/students done for school at home, however, it is hard to make
any conclusions regarding the reasons based on the current data. A possible interpreta-
tion might lie in the fact that the pupils/students did not take the equipment (tablets,
computers) home with them, they left it at school, which might mean that at home they
only had (or didn’t even have this) IC technology, which they otherwise had at their
disposal anyway.

B. The use of ICT at home

In the second part of the questionnaire, we asked the parents to evaluate the extent to
which the use of the e-textbooks reflects on the use of information and communication
technology (ICT) in their home or how this is reflected on the family relations with
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the child. Parents answered to the statements using a five-level scale (1 - I completely
disagree, 2 - I disagree, 3 - I partially agree, 4 - I agree, 5 - | completely agree). The
following table presents the average responses of parents.

Table 18: The effect of the use of the e-textbook on home life

April 2015 (after the second
year of the use of e-textbooks)

Now that the child is using the e-textbook: M SD

a) they spend more time at home on the computer/tablet 3.05 1.17

b) they spend more time at home using social networks

(Facebook, Twitter, etc.) using the tablet/computer 2.61 1.20
c) we have to supervise them so that they do not use the

computer/tablet too much 2.78 1.32
d) we have to monitor the content that the child searches

for on the internet 2.62 1.33
e) they have gained a lot of knowledge in the field of ICT

competences 3.36 1.02
f) we as parents are learning to use the tablet as well 2.98 1.28
g) it is easier for them to start on their homework 2.83 1.13

h) they are more independent when doing their homework
for school 2.98 1.15

i) they remember the subject matter better
2.84 1.12

M - arithmetic mean; SD - standard deviation;

The responses of the parents to the questions on the use of ICT at home show that
parents see the effects of the introduction of the e-textbook mainly in the acquisition
of ICT competences (M=3.36), but partially also in the increased use of the tablet and
in the greater independence in doing homework for school. On average, they do not
report additional difficulties in limiting the child’s access to a computer or about the
introduction of additional supervision over the content to which the child has access to,
which would mainly occur because of the introduction of the e-textbook for lessons.
The results show that the introduction of e-textbooks increased the use of the existing
IC technology, which the pupil/student already had at their disposal (they did not take
the tablets from school home), for doing their school homework.

3.6 The results of monitoring the effects of the use of interactive
elements of e-textbooks during lessons

3.6.1 The results of the basic analysis of the data collected

Based on the collected results of the pupils and students in the course of their inde-
pendent work with the e-textbook or the printed textbook, we performed a paired
sample t-test with the help of which we compared the work result of each pupil/student
when working with the e-textbook with the results of the same pupil/student working
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using a printed textbook. In doing so, we should highlight the fact that the content of
the learning units and consequently the exercises, with which we compared the pupils/
students knowledge in working with one or the other media, were different. When
creating the exercises, the teachers and the counsellors from the National Education
Institute of Slovenia paid attention to making the exercises of both media comparable
in difficulty. We should nonetheless consider this data when interpreting the results.

Table 19: Basic statistics of the comparison.

M N ) SE
e-textbook 53.81 527 25.26 1.10
Pair ~
c-textbook 51.36 527 25.21 1.10
(classic)

As can be seen from the table above, the results of the pupils and students working
with e-textbooks are, on average, higher by 2 percentage points than during work
using a printed textbook. The results vary considerably among pupils and students (SD
values are very high), which is probably due to the fact that the overall sample covered
four different subjects and three different classes.

Table 20: The correlation between the results of the pupils’/students’ work using the e-textbook
and their work using the printed textbook.

N r p

Pair e-textbook & c-textbook 527 0.272 0.000

The correlation between the result of the individual pupil or student regarding their
work using the e-textbook and their work using the printed textbook is positive (altho-
ugh low), but statistically significant. The result shows that the pupils or students that
achieved a better result working with a printed textbook also achieved a better result
with the e-textbook and vice versa.

Table 21: Results of the paired sample t-test.

95% t df P
M SD SE confidence
interval
. e-textbook -
Pair 2.444 | 30.459 | 1.327 | -0.162 | 5.051 | 1.842 526 0.066
c-textbook

The results of the paired sample t-test show that the difference between the results of
working with the e-textbook in comparison with working with a printed textbook are
not statistically significant (¢ =1.842, p>0.05).

Below we have presented the results of the comparison with the paired sample t-test
separately for each subject.
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3.6.2 The results of the basic analysis of the data collected
in Chemistry

Table 22: Basic statistics of the comparison for Chemistry.

M N SD SE
e-textbook 56.43 232 20.793 1.365
Pair
c-textbook (classic) 54.85 232 20.563 1.350

As can be seen from Table 22, the results of the pupils and students working with
e-textbooks in Chemistry are on average higher by 2 percentage points than when wor-
king with a classic textbook. The results vary considerably among pupils and students
(SD values are very high), which is probably due to the fact that the overall sample
covered three different classes (8™ and 9" grade of primary school and the 1% grade of
secondary school).

Table 23: The correlation between the results of the pupils’/students’ work with the e-textbook and
the work with the printed textbook in Chemistry.

N r P
Pair e-textbook & c-textbook 232 0.276 0.000

The correlation between the result of the individual pupil or student regarding their
work using the e-textbook and their work using the printed textbook in Chemistry was
positive, although low, but statistically significant. The result showed that the pupils or
students that achieved a better result working with a printed textbook also achieved a
better result with the e-textbook and vice versa.

Table 24: Results of the paired sample t-test in Chemistry.

95% confidence t af P
M SD SE ‘
interval
) e-textbook -
Pair 1.580 | 24.876 | 1.633 | -1.638 | 4.798 0.967 231 0.334
c-textbook

Results of the paired sample t-test showed that the difference between the results re-
garding their work using the e-textbook and their work using the printed textbook in
Chemistry are not statistically significant (t =0.967, p>0.05).

3.6.3 The results of the basic analysis of the data collected
in Mathematics

Table 25: Basic statistics of the comparison for Mathematics.

M N SD SE
e-textbook 41.35 143 25.713 2.150
Pair
c-textbook (classic) 41.79 143 28.097 2.350
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As can be seen from the table above, the results of pupils and students working with
e-textbooks were, on average, the same as when working with a printed textbook in
Mathematics. The results vary considerably among pupils and students (SD values
are very high), which is probably due to the fact that the overall sample covered three
different classes (8" and 9™ grade of primary school and the 1% grade of secondary
school).

Table 26: The correlation between the results of the pupils’/students’ work using the e-textbook
and their work using the printed textbook in Mathematics.

N r p

Pair e-textbook & c-textbook 143 0.291 0.000

The correlation between the result regarding their work using the e-textbook and their
work using the printed textbook in Mathematics was positive, although low, but stati-
stically significant. The result showed that the pupils or students that achieved a better
result working with a printed textbook also achieved a better result using the e-textbo-
ok and vice versa.

Table 27: Results of the paired sample t-test in Mathematics.

o 3 t df P
M D SE 956-c0nﬁdence
interval
. e-textbook
Pair -0.436 | 32.102 | 2.684 | -5.743 | 4.871 | -0.162 142 0.871
- c-textbook

Results of the paired sample t-test show that the difference between the results of the
work using the e-textbook in comparison with the work using a printed textbook in
Mathematics are not statistically significant (¢ =-0.162, p>0.05).

3.6.4 The results of the basic analysis of the data collected
in Slovene lessons

Table 28: Basic statistics of the comparison for Slovene lessons.

M N SD SE
e-textbook 57.79 102 29.730 2.944
Pair
c-textbook (classic) 51.38 102 27.394 2.712

As can be seen in Table 28, the results of pupils and students working with e-textbooks
in Slovene lessons were on average higher by 6 percentage points than when working
with a printed textbook. The results varied considerably among pupils and students
(SD values are very high), which is probably due to the fact that the overall sample
covered three different classes (8™ and 9" grade of primary school and the 1% grade of
secondary school).
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Table 29: The correlation between the results of the pupils’/students’ work using the e-textbook
and their work using the printed textbook in Slovene lessons.

N r p

Pair e-textbook & c-textbook 102 -0.057 0.570

The correlation between the results of the individual pupil’s or student’s work using
the e-textbook and their work using the printed textbook in Slovene lessons was nega-
tive, very low, but not statistically significant.

Table 30: Results of the paired sample t-test in Slovene lessons.

0 + t df P
M D SE 95@conﬁdence
interval
. e-textbook -
Pair 6.409 | 41.559 | 4.115 | -1.754 | 14.572 | 1.557 101 0.123
c-textbook

Results of the paired sample t-test showed that the difference between the results of
the work with the e-textbook in comparison with the work with a printed textbook in
Slovene lessons were not statistically significant (¢ =1.557, p>0.05).

3.6.5 The results of the basic analysis of the data collected
in Geography

Table 31: Basic statistics of the comparison in Geography.

M N sD SE
e-textbook 69.11 50 17.761 2.512
Pair ~
c-textbook 62.51 50 23.298 3.295
(classic)

As can be seen from the table above, the results of pupils and students working with
e-textbooks in Geography were on average higher by 7 percentage points than when
working with a printed textbook. The results varied considerably among pupils and
students (SD values are very high), which is probably due to the fact that the overall
sample covered three different classes (8" and 9" grade of primary school and the 1%
grade of secondary school).

Table 32: The correlation between the results of the pupils’/students’ work with the e-textbook and
their work with the printed textbook in Geography.

N r p

Pair e-textbook & c-textbook 50 0.533 0.000

The correlation between the results of the individual pupil or student when the work
with the e-textbook and the work with the printed textbook in Geography is positive,
medium low and statistically significant. The result showed that the pupils or students
that achieved a better result working with a printed textbook also achieved a better
result with the e-textbook and vice versa.
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Table 33: Results of the paired sample t-test in Geography.

95% confid ! aof P
M D SE o.con ence
interval
. e-textbook -
Pair 6.604 | 20.425 @ 2.889 0.799 | 12.409 | 2.286 49 0.027
c-textbook

Results of the paired sample t-test show that the difference between the results of
the work with the e-textbook in comparison with the work with a printed textbook in
Geography were not statistically significant (= 2.286, p<0.05). In Geography, the pu-
pils and students achieved a significantly better result when doing exercises with the
use of the interactive elements in the e-textbook than when using the classic printed
textbook.

The results of monitoring the effects of the use of interactive elements in e-textbooks
during lessons indicated a trend of the better acquisition of knowledge through inte-
ractive elements of e-textbooks. In most cases, the results of the pupils and students
were higher by a few percentage points in cases where pupils used e-textbooks, the
difference was however statistically significant only in Geography. Given the smaller
and selectively chosen sample, these, however, do not represent representative and
valid conclusions. The results nevertheless suggest the way for further development of
e-textbooks and other e-content for schools.
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4. CONCLUSIONS

This final report presents the results of the monitoring of the project of introducing e-
textbooks into lessons in primary and secondary schools. The participants of the evalu-
ation were pupils, students, their teachers and parents. We asked all participants of the
project to submit their observations, opinions, and evaluations on the introduction of
e-textbooks into lessons in different ways. All participants completed an evaluation
questionnaire, which was developed specifically for evaluation purposes. The ques-
tionnaire was prepared in three versions - for the teachers, for the pupils/students and
for the parents. In addition to the questionnaires, we carried out the evaluation using
the observations of lessons. These were carried out by counsellors from the National
Education Institute of Slovenia. They recorded their observations using a special scale
that was developed specifically for this evaluation. In the context of the evaluation of
the project, we also monitored the effects of the use of interactive elements of the e-
textbooks on the knowledge of pupils/students. In addition to the quantitative methods
of data collection, we used a qualitative method, whereby we encouraged teachers to
share their personal experiences in connection with the e-textbook with us, using a
semi-structured interview. We thereby compiled an extensive database that we ana-
lysed in accordance with the possibilities given by the data, with the intention of col-
lating the results. Below, we have presented the main conclusions that can be derived
from the analysis of the data.

The teachers involved in the project mostly assessed the introduction of e-textbooks
to lessons in a positive way. They highlighted the positive effects of the use of e-
textbooks regarding the work of the pupils and students, as well as in their own work
- teaching. They assessed the interactive elements in the e-textbooks as useful during
lessons, especially in subjects that “call” for interactivity, simulations, etc. The use
of the e-textbook or interactive units contributed to the individual work of the pupils/
students and promoted interaction between teachers and pupils/students, which con-
tributed to the assertion of the didactic principle of the activities of pupils/students.

According to the teachers, the use of e-textbooks during lessons had the most positive
effect on the motivation of pupils/students for doing schoolwork, their activity and
independence during lessons. They did not perceive significant changes in the atten-
tion of the pupils/students during lessons, the motivation for reading and collaborative
learning. The increased motivation, activity and independence of pupils/students dur-
ing lessons can partially be attributed to the introduction of new technologies into the
teaching process and partly to the e-textbook (interactivity).
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Most teachers assessed that the introduction of the e-textbook enabled them to use
many different didactic strategies and that this method of work allowed for greater
individualisation and differentiation of lessons. Most of them also believed that, due
to the introduction of the e-textbook, the autonomy of the teacher has not increased.
According to the opinion of most teachers, the activity of the teacher during lessons
has not changed. The collaborative learning of pupils and students and the examinati-
on and consolidation stays at the same level as when using a classic textbook. Taking
into account the fact that technology in the e-textbook provides a variety of additional
approaches (with simulations, multimedia, animations, 3D computer generated mo-
dels, video clips of experiments or interactivity in general) and that it allows for real-
time feedback for pupils/students (with questions and collections of tasks), answers
about the positive effects on the diversity of didactic strategies and consequently also
on the individualisation and differentiation are expected.

The results of the observations of lessons in regard to the use of e-content and e-ser-
vices showed that the e-textbook is most often used when dealing with new content/
materials, for independent work and learning with the e-textbook and e-materials and
for the consolidation of the acquired knowledge. At the same time, the results showed
that teachers, according to the assessment of the graders, still have a lot of room for
increasing the use of the e-textbook, mostly in the field of individualisation and diffe-
rentiation of lessons and also in the development of the communication and collabora-
tive skills of the pupils and students. In these areas of lessons - for the development of
these competences of pupils and students - it would be possible to use ICT even more
systematically or more often.

From the analysis of the group interviews, it is clear that teachers see the advantage of
the e-textbook over the classic textbook most often in the increased motivation of pu-
pils/students to work, the interactivity of the e-textbook, its effective use in all phases
of the lessons, the greater possibility of individualisation and differentiation of lessons
and greater support in the development of critical thinking of pupils and students. As
a disadvantage of the introduction of the e-textbook into the lessons, the teachers most
often state that they spend more time preparing for lessons, that it is harder to super-
vise the work of the pupils/students during lessons, that there are frequent technical
difficulties when using the e-textbook or e-content and that teachers lack knowledge
in the field of ICT.

Like teachers, pupils and students also noticed their own increased activity during
lessons when using the e-textbook in comparison with the use of the classic textbook.
Pupils and students estimated that they use the e-textbook during lessons most often to
search for information, work independently and more seldom to observe simulations,
do homework and analyse data and information. The responses of the pupils and stu-
dents were quite consistent with the responses of the teachers, they significantly differ
only regarding the observation of simulations where the students and pupils assessed
that this occurred more rarely than teachers did. It is most likely that this is connected
with a difference in the understanding of the concept simulation between teachers or
pupils and students.
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The pupils and students perceived the positive effects of using an e-textbook primarily
in the form of increased motivation for the use of the e-textbook in general and for
solving exercises from the e-textbook. For getting to know new content, doing home-
work and for learning at home, they still prefer the use of a classic textbook. In other
activities (following lessons, reading the contents of the textbook, understanding the
discussed content), most pupils/students assessed that there was no difference in the
preference of the use of the e-textbook or the classic textbook. The interpretation of
these results is difficult given the fact that the IC equipment, which was necessary in
the pilot, was only available to the participating pupils/students in school.

Regarding the use of the e-textbook at home, parents assessed that pupils/students
generally used the e-textbook less than or as much as the classic textbook. These re-
plies were consistent with the replies of pupils/students (for doing homework and for
analysing data and information at home) or the less frequent or the same use of the
e-textbooks for doing homework for school.

Thereby, at first glance, the results of the domestic use of the e-textbooks show that the
e-textbook does not fulfil its function in regard to pupils’/students’ schoolwork done at
home, but the fact that pupils/students were not allowed to take the equipment (tablets,
computers) home with them means that they only had IC technology at home (or not
even that), which was otherwise at their disposal anyway. We can therefore not make
such interpretations.

The results of monitoring the effects of the use of interactive elements of e-textbooks
during lessons indicated a trend of better acquisition of knowledge through interactive
elements of e-textbooks. In most cases, the results of pupils and students were higher
by a few percentage points in cases where pupils used e-textbooks, the difference was
however statistically significant only in the subject of Geography. Given the smaller
and selectively chosen sample, we cannot, however, describe these as representative
and valid conclusions. The results nevertheless suggest the way for the further devel-
opment of e-textbooks and other e-content for schools.

All projects that were carried out in the field of the introduction of e-content and e-
services into schools were development-oriented, which means that they were prima-
rily focused on the development and testing of content and services during lessons.
We did, only to a lesser extent, also examin the effects of e-content and e-services on
the knowledge and the learning of the students within the framework of these pilot
projects. The sample of schools, teachers, parents and pupils/students that were in-
volved in the pilot projects was not representative for Slovenia, therefore the results
of the evaluation of the projects cannot be generalised for the entire population of
Slovenian pupils/students. The data collected gives us only rough information, based
on which we can further develop e-content and e-services. Their actual effects on the
knowledge and learning could only be verified using a longitudinal study, covering a
representative sample of Slovenian schools that would last at least 5 years, in which
the pupils/students and teachers would be monitored.

The results of the evaluation of these projects must therefore be understood primarily
in terms of collecting the views and opinions of teachers, parents, pupils and students
on proven e-content and e-services. In this phase, the results confirmed the findings of
other research carried out in this field, that “a critical reflection of the teacher, as a rule,
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results in the finding that students do not need a computer at all times in all subjects,
nor for all the contents of the individual subject in order to gain knowledge° and, at
the same time, indicate the direction that the further development of e-textbooks is
not a copy of traditional textbooks (the digitization of traditional textbooks), but the
appropriate use of technology for the achievement of new opportunities/added value,
such as interactive elements of e-textbooks, access to information and the like.

10 Dr. Sonja Pecjak: Psiholoska perspektiva e-ucenja, Vzgoja in izobraZevanje Issue No. 2-3/2015 (Psychological Perspective
of e-learning, Upbringing and education)
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