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Abstract
We are experiencing a transitional period in education: from the traditional, face to 
face teaching model to new teaching and learning models that apply modern peda-
gogical approaches, utilize technological achievements and respond to current social 
needs. For a number of reasons including the recent pandemic covid-19 situation, 
technology enhanced distance learning, seems to gain ground against traditional 
face to face teaching and in fact, in a sharp way. Acknowledging that changes in edu-
cation need time, research and careful steps in order to be successfully applied and 
established at large scale, in this paper we attempt to compare face to face (“tradi-
tional”) teacher training with teacher training through a blended learning approach/ 
model. The latest combines characteristics of both face to face and distance learn-
ing models. The case study is based on a large-scale in-service teacher training ini-
tiative which has been taking place in Greece for over a decade to train teachers in 
the utilization and application of digital technologies in the teaching practice (i.e. 
B-Level ICT Teacher Training). The B-Level ICT Teacher Training was initially 
based exclusively on face to face teaching but it was later adapted to a specially 
designed blended learning model which combined both face to face and synchro-
nous distance sessions, accompanied by asynchronous activities and supported by 
specific e-learning platforms and tools. The comparison refers to the effectiveness 
of the two models/ approaches, as it derives from teacher trainees’ performance, 
especially in the framework of the certification procedure that takes place through 
nationwide, independent exams that follow the training and assesses the relevant 
knowledge and skills acquired. Research findings point out better performances of 
a small or marginal scale for the teachers of various specialties who participated 
in blended learning teacher training programs compared to those who participated 
in traditional teacher training programs. Actually, it is shown that blended learning 
model trainees i) feel more comfortable to participate in the exams for the certifica-
tion of knowledge and skills acquired, ii) have some better success rate and iii) get 
a bit higher grades in these exams. Thus, it can be argued that learning outcomes of 
the blended learning application in this teacher training initiative, overstep those of 
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the “traditional” model in a small scale and with some slight differentiations among 
teacher specialties.

Keywords  Blended Learning · Face to Face Learning · Teacher Training · Teacher 
Professional Development · ICT in education · B-Level ICT Teacher Training · 
Certification of Teacher ICT skills

1  Introduction

1.1 � The present situation

It seems that we are experiencing a transitional period in education. Actually, a tran-
sition from the traditional, face to face teaching model to new teaching and learning 
models that apply modern pedagogical approaches, utilize technological achieve-
ments and respond to current social needs.

In this framework, for a number of reasons (e.g. technology evolution, costing 
issues, special needs and situations) distance learning seems to gain ground against 
traditional face to face teaching (Kentnor, 2015; Kemp & Grieve, 2014). In fact, dur-
ing the current unpleasant situation of the Covid-19 pandemic (Kusmaryono et al., 
2021; Dhawan, 2020; Favale et al., 2020) the massive application of distance learn-
ing was enforced using digital technologies, in most cases without the necessary 
preparatory work, even in audiences where such a method is not generally consid-
ered as appropriate (e.g. school pupils).

On the other hand, changes in education need time in order to be successfully 
applied and established, prior research is also needed, whereas careful steps should 
be followed for the application of any change or innovation at large scale.

The study of a large scale teacher training program which a) was initially 
designed and successfully implemented for face to face teaching approach and sub-
sequently, b) was carefully transformed for the blended learning approach maintain-
ing some of the valuable trainer-trainees physical/synchronous contact and then, c) 
applied utilizing synchronous and asynchronous distance learning digital tools, may 
provide us with some interesting conclusions for the comparative learning results of 
these approaches and suggestions on how technology can effectively and essentially 
contribute to the learning process.

1.2 � Related work

The term Blended Learning, often seen as used with ambigious meaning (Hrastin-
ski, 2019) that may signify the combination of two or more teaching or pedagogical 
approaches, media, contexts or learning objectives and is at times questioned for 
its aptness as a term (Oliver & Trigwell, 2005), is often described as involving a 
mix of online and face to face teaching (Graham et al., 2014; Driscoll, 2002). It is 
with this later definition that Blended learning is being adopted in the current case 
study, i.e. as a model that combines the characteristics of face to face and distance 
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learning model and which can be utilized for various educational audiences, includ-
ing training actions for teachers concerning their professional development. The 
blended learning approach for the teacher training program that concerns our case 
study in this paper, as described in detail in Section 2.1, utilizes digital technologies 
and includes face to face and distance synchronous teaching, as well as asynchro-
nous learning activities.

Actually, training actions, especially those addressing teachers, are implemented 
either a) face to face (traditional teaching), or b) from a distance, applying syn-
chronous and/or asynchronous teaching and learning methodologies, using digital 
technologies (online learning), as well as c) combining of all the above-mentioned 
approaches/ models (blended learning).

Training actions concerning the utilization of digital technologies in school have 
special characteristics, since the use of digital tools, software and environments is 
included in the training subject itself, while participants’ interaction and collabora-
tion is needed. Furthermore, the knowledge to be gained and the skills to be acquired 
by the teacher trainees, in order to integrate digital technologies into their classes, 
are complicated since they effectively combine disciplines, technological media and 
pedagogical approaches in everyday teaching practice (Psillos, 2014).

These characteristics introduce additional issues, difficulties and challenges when 
distance education methodologies are selected, that may affect the training out-
comes. Thus, some questions arise about the most effective teacher training method 
in order for participating teachers to meet the learning objectives and acquire the 
expected skills and competences.

Although many studies have been conducted on the application of distance edu-
cation methodologies using digital media (online learning) (Moore et  al., 2010), 
research on blended learning is scarce and most commonly addresses six (6) the-
matic categories: design issues, blended model as an education strategy, factors for 
effectiveness, evaluation, methodology issues, literature review for various levels of 
education (Zhang & Zhu, 2017).

Some research referring to specific case studies in various educational frame-
works and to the comparison of different models, can be found in the above-men-
tioned thematic category of methodology issues. For example, comparative study 
between traditional and blended learning model applied to K-12 pupils in N. Zea-
land, based on learning outcomes and on the perceptions of both pupils and their 
teachers for the model they followed (traditional or blended learning model) didn’t 
show any difference in pupils’ assessed work between the two groups. On the con-
trary, there were differences in their perceptions regarding individual learning issues, 
connectedness, enjoyment and teacher support (Smith, 2013). Other indicative com-
parative studies concern a) English Language teaching for Mechanical Engineering 
students in Serbia, where higher “involvement” and higher marks were shown for 
blended learning model students (Šafranj, 2013), b) A course on Physical Educa-
tion in Early Childhood in the Democritus University of Thrace, Greece, where sig-
nificant differences were revealed in students’ performance in the case of blended 
learning (Vernadakis et al., 2012), c) Courses on Medication administration for new 
nurses, where it was shown that a blended learning approach is useful and effective 
for this kind of education programs (Sung et al., 2008).
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Furthermore, distance e-learning systems and services for covering the edu-
cational needs of remote and isolated areas have been developed and successfully 
tested, for instance: Teaching English Language in Small Remote Primary Schools 
(Egarchou et al., 2007) and Providing Lifelong Learning opportunities to adults liv-
ing in small remote regions (Hadzilacos et al., 2009).

It has also been demonstrated “that in recent applications, purely online learn-
ing is equivalent to face to face instruction in effectiveness, and blended learning 
approaches have been more effective than instruction offered entirely in face to face 
mode” (Means et al., 2013).

More specifically, in studies concerning the application of blended learning 
model in teacher education or training actions, the feasibility of blending—integrat-
ing interactive e-learning and contact learning was shown, especially when learners 
construct professional knowledge and skills (Kupetz & Ziegenmeyer, 2005). It was 
also indicated that the combination of different training models (in-labs and on-line 
training, workshops etc.), was perceived as a challenging innovation by teachers and 
attracted their interest (Mouzakis et al., 2012). Moreover, specific issues and diffi-
culties have been met for the design of a blended learning model for teacher training 
on ICT (Dagdilelis, 2014). In parallel, the design and pilot implementation of such a 
model for teachers of natural sciences (Psillos, 2014) and the respective conceptual 
design of the model for primary school teachers (Komis et al., 2014) were described 
and discussed. Regarding teachers’ perceptions on the integration of digital tech-
nologies in their lessons, significant difference, i.e. more positive attitude, has 
been observed among the teachers trained for this subject, through blended learn-
ing approaches (Qasem & Nathappa, 2016). Finally, the implementation of blended 
learning approaches sets specific additional requirements for trainers and trainees 
as well as for the development of the training material and activities etc., in order to 
reach the expected results (Byrka, 2017).

Nonetheless, there are still limited studies concerning the implementation of 
blended learning model in teacher education or training and thus, more empirical 
studies are needed as they could help to stimulate reflections on effective strategies 
for such a model design and implementation (Keengwe & Kang, 2013). This need 
becomes more imperative especially since the effectiveness of various schemas /
structures for blended learning models depends on the specific characteristics of the 
program, the implementation conditions and the pedagogical approaches applied 
(Kim et al., 2015). Moreover, multiple parameters affect a successful implementa-
tion of a blended learning model such as the subject matter, the competences of the 
instructors, the quality of educational material and learning activities, the support 
provided for the learning procedure etc. (Lim, 2002).

1.3 � About this paper

The implementation of the B-Level ICT in-service teacher training in the utilization 
and application of digital technologies in the teaching practice, a large-scale train-
ing action, taking place in Greece for more than ten years, allowed us to compare 
in this research, the traditional training model with the blended training model as it 
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was designed and implemented in this framework, and to evaluate their results. This 
comparison refers to the effectiveness of the two models/ approaches, as it derives 
from teacher trainees’ performances, especially in the framework of the certification 
procedure regarding the knowledge and skills acquired, through exams that follow 
the training.

Τhe following sections of this paper include: a description of the research envi-
ronment, referring to a) the design and implementation of the B-Level ICT in-ser-
vice teacher training through both the traditional / face to face and the blended learn-
ing model, b) the certification procedure which follows, as well as c) the research 
methodology and d) information about the data that were used (Section  2), the 
results of the two models comparative study in the present framework (Section 3) 
and finally, conclusions of our work in this research study (Section 4).

2 � The research framework and methodology

2.1 � The B‑Level ICT teacher training, the “Traditional” and the blended learning 
model

The “B-Level ICT Teacher Training” or “In-service teacher training in the utiliza-
tion and application of information and communication technologies (ICT) in the 
teaching practice” (full title) is a long-lasting and popular teacher training program 
of the Greek Ministry of Education, offered to Greek teachers since 2008 (https://e-​
pimor​fosi.​cti.​gr, http://b-​epipe​do2.​cti.​gr).

This teacher training, in the form it was implemented from 2010 until 2015 where 
this study refers to, addressed teachers of the main specialties i.e. Language, Math-
ematics, Natural Science, Informatics, Primary School and Kindergarten teachers.

The main aim of B-Level ICT teacher training is to provide teachers with the 
knowledge and skills needed and to help them create a certain stance towards:

•	 the pedagogical utilization of digital technologies (e.g. educational software and 
tools, educational platforms, school digital infrastructure etc.) in the classroom

•	 being able to adapt new technology developments into their educational practice 
(i.e. not depend on specific tools and technologies)

Training content and objectives put special emphasis on the design of educational 
activities and scenarios, since their role in the integration of ICT in class is considered 
as significant and necessary. Furthermore, the “in-class application of ICT” phase of 
the program, during which trainees put into practice the knowledge and skills they 
acquire, by implementing educational activities using ICT in their classes with their 
pupils, constitutes a mandatory and integral part of the teacher training itself.

The training program had a duration of 5–6 months, including 96 teaching hours, 
accompanied by 24 more hours of supporting meetings for the preparation and 
review of “in-class application of ICT” activities Fig.  5. Trainers who undertook 
training sessions, are highly qualified teachers, i.e. coming from teachers’ commu-
nity themselves, selected through an open process, in order to attend a specialized 

https://e-pimorfosi.cti.gr
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long educational program (380 h) in Universities and subsequently become certified 
for the role of “B-Level ICT Teacher Trainer” through demanding exams.

At the beginning, the traditional training model was followed, including entirely 
face to face sessions in Training Centers (Fig. 1), which are usually schools that pro-
vide for that purpose their computer labs, as well as support staff (e.g. technical sup-
port, program administration) during after school hours. In this framework, 2.057 
training programs were implemented between 2010 and 2015, each of them address-
ing a group of 10–12 teacher trainees of the same or similar specialty.

However, through that method, it was not possible to cover the training needs 
in small remote and isolated areas, where there aren’t enough trainees (of the same 
specialty) to form a group or there is no trainer or training center available and thus, 
there is no possibility for implementing traditional – face to face training programs.

Thus, for covering remote or isolated, hard to reach areas (e.g. small islands, 
mountainous areas), as well as in the case of lack of training facilities, a blended 
learning model, appropriately designed to serve the specific training needs and 
objectives, was applied to a number of B-Level ICT training programs.

Interaction, effective communication and collaboration between trainer and train-
ees, as well as among the trainees themselves, constitute a significant asset of the 
B-Level ICT teacher training program, mainly achieved through the face to face con-
tact and direct interaction during the lessons in the Training Centers, taking place 
twice a week, in case of traditional training programs. The pedagogical approach 
of the training program and the nature of its content, which includes lab classes and 
workshops (e.g. educational software and tools’ learning), discussions, exchange of 
experiences, ideas and opinions on educational scenarios etc., as an integral part of 
the learning process, make the above elements extremely necessary. This frequent 
contact, the discussions, the exchange of experiences, ideas and opinions contribute 
to building a team spirit and finally, to the creation of a learning community of prac-
tice, which usually remains active even after the end of the training program.

In typical distance education models the above elements are absent or difficult to be 
achieved. However, they are considered as crucial for the effectiveness of the B-Level 
ICT teacher training and thus, in the design of the blended learning model emphasis 
was put on keeping them, through regular (at least, on a weekly basis) synchronous 
distance learning sessions, using special tools (synchronous distance learning plat-
form), as well as through a few number of face to face training sessions (Fig. 2).

Every blended training program consisted of a group of 10–12 teachers of the 
same or similar specialty and had a duration of 24 weeks. Training sessions were 

Fig. 1   Snapshots from the implementation of B-Level ICT Teacher Training—Face to Face sessions
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taking place either face to face in the Training Center or synchronously from a dis-
tance (through the synchronous distance learning platform) and were accompanied 
by asynchronous activities across the course. In the same way as in the traditional 
B-Level ICT teacher training model, after the first 8 weeks, “in-class application of 
ICT” activities were introduced through the weekly “supporting meetings”, where 
the trainees were coached by their trainers for the implementation of educational 
activities using ICT in their classes with their pupils, and/or they were discussing on 
the outcomes of them after their application at school Fig. 5.

Face to face training sessions were taking place in four (4) weekends (3  h on 
Saturday and 3 h on Sunday, each weekend). Synchronous distance training sessions 
were taking place on a weekly basis, through the synchronous distance learning 
platform Blackboard Collaborate (Fig.  3), while the asynchronous activities were 

* Face to Face sessions are distributed across the 24-week training program in 4 weekends, each one including 2 Face to Face sessions (one 3-hour session in      
Saturday and one 3-hour session in Sunday)

** Synchronous Distance 3-hour sessions are taking place on a weekly basis through a synchronous distance learning platform (Blackboard Collaborate)
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Fig. 2   Schematic representation of the B-Level ICT Teacher Training

Fig. 3   A Snapshot from a synchronous distance B-Level ICT Training session—Screenshot of the syn-
chronous distance learning platform supporting the B-Level ICT blended learning model
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carried out using the Learning Management system (LMS) Moodle i.e. assign-
ments, upload of work, assessing and grading, communication and collaboration etc.
(Fig. 4). LMS was also used for the delivery of the training material. Tools for vir-
tual class management and operation like video conferencing, application sharing, 

Fig. 4   Screenshots of the Learning Management System supporting the B-Level ICT Blended Learning 
Model (course materials, asynchronous activities etc.)

Fig. 5   The B-Level ICT teacher training program—implementation models
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whiteboard, chat, voting, recording etc. were also available by the synchronous dis-
tance learning platform.

Technical support was offered to the trainers and to the trainees by the techni-
cal staff of the training center during both the face to face meetings and the syn-
chronous distance sessions. Help was also provided for various preparatory actions 
e.g. educational tools and software installation in trainees’ laptops, connection to the 
platforms.

Consequently, the trainees of a blended training program were participating in 
face to face meetings of a total duration of 24 h, distributed in the course appro-
priately (at the beginning, in the middle and before the end). That way the contact 
and interaction elements that were previously mentioned, could create conditions 
towards ensuring the effectiveness of the distance communication and collaboration 
in the weekly synchronous sessions and asynchronous activities that followed, given 
also the technical support offered by the training center staff (Fig. 5).

The B-Level ICT Blended Training model was applied in a small number of pro-
grams, in two phases, in 2013–2014 time period. First pilot phase included ten (10) 
programs (two for each teacher specialty), that were implemented in order to test 
and improve the methods, the tools and the training material (formative evaluation). 
This phase was followed by a second one, including forty-five (45) programs, in 
order to offer the possibility of a further study of the results, before applying the 
model in a wider scale.

2.2 � The B‑Level ICT certification

Teacher Training is followed by a certification process regarding the knowledge and 
skills acquired by teacher trainees, through special, independent, nationwide, digital 
exams which take place in University Computer Labs acting as Certification Centers 
(Fig. 6).

Fig. 6   Snapshot from a B-Level ICT certification program (Teacher trainees sitting digital exams)
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The aim of the certification process is to find out whether the teachers who 
attended the B-Level ICT Teacher Training, have gained the theoretical knowledge 
regarding the pedagogical utilization of ICT and have acquired the skills needed to 
be able to organize their teaching (in their specific specialty subjects) using digital 
technology tools.

The right to participate in the exams was offered only to the trainees who had suc-
cessfully completed the training program, according to specific prerequisites regard-
ing their presence in lessons (at least 90%), the “in-class application” activities using 
ICT, as well as, especially in the case of blended training model for the period studied 
in this paper, the elaboration of specific project activities (e.g. the development of 
educational scenarios using ICT) at the asynchronous phase of the course.

The computer-based exams (Fig. 7) have a duration of 4 h maximum and include 
two parts: a first part with automatically graded questions (e.g. multiple-choice 
questions) and a second one, concerning the development of an educational activity 
– scenario on a specific topic of a discipline in relation to their specialty (an essay, 
anonymously graded by a body of assessors consisting of B-Level Teacher Trainers) 
utilizing ICT.

In the first part of the exam, a test is assigned to each candidate who is asked to 
answer a number of questions of graduated difficulty on the training cognitive sub-
jects. The questions are answered through a specialized certification software appli-
cation and they are automatically graded. The development of questions follows spe-
cific rules and quality assurance processes, in order for a big test item bank to be 
constructed, which feeds the tests (Christakoudis et al., 2011). Some questions and 
their alternative answers are extremely simple while other ones are more complicated 
i.e. concerning a combination of concepts, understanding of specific situations, sce-
narios for software applications etc. Each candidate has to take a separate test i.e. 

Fig. 7   Screenshot of the software application supporting the B-Level ICT certification process—digital 
exams
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including different but equivalent questions selected randomly from the above-men-
tioned bank in a way that assures entirety, variety in types of questions, represen-
tation of the specific cognitive subjects, objectivity for the process, diversity of the 
tests while keeping the same difficulty level (Zagouras, 2005). The test item bank 
is frequently renewed following a specific process which includes: a) the addition 
of new questions in each new certification period, b) the removal of questions after 
their usage in a specific number of tests, c) improvement or replacement of questions 
according to a formative evaluation of the test results.

In the second part of the exam, the candidates are asked to free-write an essay 
on a specific theme concerning a lesson plan and its in-class application using ICT. 
This theme addresses all concepts that the teacher trainees faced during the train-
ing, mainly through the projects and activities they carried out. It mainly concerns 
educational scenarios and activities where educational or other software tools and 
environments were used as a significant part of the B-Level ICT Teacher Training 
process. These themes are only used once in the exams and are totally renewed for 
each new certification period.

The final certification grade derives from the formula: 
Gcert = 0,40*GpartA + 0,60*GpartB, where GpartA and GpartB refer respectively to the 
grades of the first and the second part of the exam, as described above. The partici-
pation of a teacher trainee in the exams is successful so that she/he is considered to 
be certified for the specific B-Level ICT knowledge and skills, if the final certifica-
tion grade she/he got is at least 60 in 0–100 scale.

2.3 � The methodology

This research was carried out by scientific staff of the organization responsible for 
the implementation of B-Level ICT Teacher training on behalf of the Greek Min-
istry of Education. It was carried out as part of a broader attempt to compare the 
B-Level ICT “traditional” and “blended learning” models, before proceeding with 
the application of the Blended learning model at a wider scale, acknowledging that 
changes in well-established education processes should be gradually and carefully 
applied in order to be successful.

The aim of this specific research is to study whether the approach/model i.e. the 
methodology followed for the implementation of the teacher training (traditional or 
blended learning model), affects the “performance” of the trainees, in the frame-
work of their participation in the training program and more specifically, in the cer-
tification process of the knowledge and skills acquired that follows the training. In 
this framework the research questions attempted to be answered include: a) How are 
the rates of the trainees who successfully completed the training program affected 
by the different training approaches (i.e. the traditional versus the blended learning 
model)? b) How are the percentages of the trained teachers who participated suc-
cessfully in the training program and then sat the exams compared in between the 
two approaches? c) How the success rates at the certification exams of the above two 
approaches are compared? d) How are the grades achieved at the exams compared in 
between the two categories of trainees? e) How is certain “poor” performance of the 
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trainees compared in between the two models? f)Is there any difference on the above 
“performance” factors between the various teacher specialties?

Therefore, the data examined as indicators for the “performance” of the teacher 
participants in the training and certification process refer to (Fig. 8): a) the success-
ful or no completion of the training program, i.e. to the fulfillment of the minimum 
requirements such as the presence in the training sessions, the implementation of 
“in-class application” activities using ICT etc., in order to get the right to participate 
in the certification exams, b) to the participation in or abstention from the exams, 
as well as to c) the grades achieved at the certification exams (automatically graded 
questions and free-writing theme/ essay on an educational scenario / activity utiliz-
ing ICT).

For measuring and comparatively processing the above indicators, we used data 
from all the B-Level ICT Training programs implemented in 2010–2015 time period 
(of both traditional and blended learning model) all over Greece, where 23.689 
teachers of “basic” specialties (Language, Mathematics, Natural Science, Informat-
ics, Primary School and Kindergarten Teachers) participated.

Actually, it was not only a sample of data concerning a number of teacher train-
ees that was examined, but all the data concerning the trainees who participated 

Fig. 8   Comparing the B-Level ICT teacher training program implementation models
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in the above-mentioned training initiative in total. The authors of this paper, com-
ing from the organization responsible for the implementation of B-Level ICT 
Teacher training, were able to access all the data needed for this research, through 
the Management Information System (MIS) supporting this large scale initiative. 
In specific, they collected and analysed the following data per teacher specialty 
and training model: a) the total number of trainees registered in the teacher train-
ing course, b) the total number of trainees who successfully completed the train-
ing course, c) the total number of trainees who participated in the certification, 
d) the grades of the trainees in these exams (and consequently the certification 
result: success or fail).

Based on the above data, the aforementioned indicators were examined through 
the comparison of the corresponding parameters presented in the following table 
(Fig. 9).

The comparative study of these parameters and indicators in between the two 
models (traditional and blended learning model) both in total and per teacher spe-
cialty, actually answers to the corresponding research questions above, and leads 
to the results of this research as presented in the following section.

Fig. 9   Indicators for assessing the "performance" of trainees and corresponding parameters calculated 
and compared in between traditional and blended learning model
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3 � Comparative assessment of the trainees’ “performance” – results

The results of the research are presented below per indicator and per teacher spe-
cialty, as well as in total, for all teacher specialties.

3.1 � Successful completion of the program

As aforementioned, in order for a teacher trainee to have successfully completed the 
B-Level ICT Training program and thus be eligible to participate in the respective 
certification exams, it is required that he/she is present in 90% of the training ses-
sions (face to face and synchronous distance ones) as well as to have carried out a 
number of “in class application” activities using ICT. Especially in the case of the 
blended training model, a number of homework activities (e.g. the development of 
educational activities/ scenarios utilizing ICT) in the framework of the asynchro-
nous part of the program, were also necessary.

The percentage of the teacher trainees who successfully completed the training 
program per teacher specialty and training model (parameter α1 in Fig. 9), is pre-
sented in the following Table 1 and Fig. 10.

The percentage of the trainees who successfully completed the training program 
is high, over 93% for all the teacher specialties. However, we can see some small dif-
ferences between the trainees of blended training programs and those of traditional 
ones, indicating a small lead of the blended training model for the Primary School, 
Physics and Language Teachers (up to 3,5 percentage units, in the case of Primary 
Teachers), as well as a small lead of traditional training model for Kindergarten, 
Informatics and Mathematics teachers (up to 4,2 percentage units, in the case of 
Kindergarten teachers).

3.2 � Participation in certification exams

The teacher trainee who successfully completes the training program gets the right 
to participate in the certification exams. As this certification contributes to the pro-
fessional development of the teachers and their placement in higher positions of 
responsibility (as a criterion), teachers who successfully complete this training pro-
gram wish, in general, to get the B-Level ICT certification and thus, they sit the 

Table 1   Percentage of teacher 
trainees who successfully 
completed the training program

Teacher specialty Traditional training 
model

Blended 
training 
model

Language 96,85% 97,06%
Mathematics 93,79% 93,41%
Natural Science 94,41% 95,60%
Informatics 97,22% 96,13%
Kindergarten 97,97% 93,75%
Primary School 96,55% 100,00%
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respective exams. The abstention from the exams may show that the trainee feels 
insecure and unconfident regarding the respective knowledge and skills expected to 
have been acquired, and for that reason this element was selected as one of the indi-
cators of the trainees’ “performance”.

The percentage of the teacher trainees who participated in the certification exams 
(parameter α2 in Fig. 9), per teacher specialty and training model is presented in the 
following Table 2 and Fig. 11.

The percentage of the teacher trainees who sat the exams ranges from 78 to 90% 
in the case of the traditional training model, and from 85 to 97% in the case of the 
blended training model. Thus, a noticeably higher percentage was found in the case 
of the trainees of blended learning programs for all teacher specialties, with the Pri-
mary School teachers on top, with a difference of 10,54 percentage units, followed 
by the Mathematics teachers, with a difference of 7,69 percentage units and the Lan-
guage teachers on bottom, with a difference of 3,11 percentage units.

Fig. 10   Percentage of teacher trainees who successfully completed the training program

Table 2   Percentage of teacher 
trainees who participated in 
certification exams

Teacher specialty Traditional training 
model

Blended 
training 
model

Language 86,28% 89,39%
Mathematics 78,19% 85,88%
Natural Science 81,78% 85,06%
Informatics 82,80% 87,92%
Kindergarten 90,96% 96,67%
Primary School 85,15% 95,70%
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3.3 � Success in the certification exams

As aforementioned, the participation of a teacher trainee in the certification exams 
is considered as successful if the final certification grade, deriving from the grades 
of the first part (automatically graded questions) and the second part (free-writing 
theme/ essay on an educational scenario / activity utilizing ICT) of the certification 
exam, she/he got is at least 60 in 0–100 scale.

The percentage of the teacher trainees who succeeded in the certification exams 
(i.e. those who got final certification grade >  = 60) per teacher specialty and training 
model (parameter α3 in Fig. 9) is presented in the following Table 3 and Fig. 12.

The percentage of the teacher trainees who succeeded in the certification exams is 
generally high (> 91%), regardless of the teacher specialties and the training model. 
Besides, in the case of the blended training model a minor overstepping is observed 

Fig. 11   Percentage of teacher trainees who participated in certification exams

Table 3   Percentage of Teacher 
Trainees who succeeded in 
Certification Exams

Teacher specialty Traditional training 
model

Blended 
training 
model

Language 99,34% 99,44%
Mathematics 91,24% 95,89%
Natural Science 95,00% 95,95%
Informatics 96,77% 96,95%
Kindergarten 99,84% 100,00%
Primary School 97,99% 97,75%
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(less than one percentage unit), with a positive exception at the Mathematics teach-
ers where the percentage is 4,65 units higher and a negative exception at the Primary 
School teachers, where it seems that the percentage for the traditional model is mar-
ginally greater (0,24 percentage units).

3.4 � Certification exams’ grades

The grades achieved by the teacher trainees in the certification exams and more spe-
cifically, both the final certification grade and the grade of each part of the exam 
(automatically graded questions and free-writing theme) distinctly (since each part 
corresponds to different knowledge and/or skills – competences), were the next indi-
cators considered appropriate to be examined.

For that reason, the average (AVG) of grades of all the trainees who participated 
in the certification exams, was calculated per teacher specialty and training model.

The average of all trainees’ final certification grades (regardless of the final 
result), per teacher specialty and training model (parameter α4 in Fig. 9) is presented 
in the following Table 4 and Fig. 13.

It is noted that the blended learning model trainees got 2–3 units better final cer-
tification grade on average (in scale 0–100), with an exception in the case of Infor-
matics teachers, where this difference is only 0,16 units.

Below, the average of all trainees’ grades corresponding to the first part (auto-
matically graded questions) and to the second part (free-writing theme/ educational 
scenario – activity utilizing ICT) of the certification exam are presented distinctly, 
per teacher specialty and training model (Table 5, Fig. 14, Table 6, Fig. 15).

Fig. 12   Percentage of teacher trainees who succeeded in certification exams
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According to this data, the situation with the averages of all trainees’ grades for 
the first or the second part seems similar to the one of the final certification grades, 
as no essential differentiation to this is observed. More specifically, both first and 
second part average grades are similarly 2 – 4 units higher (in scale 0–100) in the 
case of the blended learning model trainees, with a positive exception at Kindergar-
ten teachers for the first part of the certification exam where a higher overstepping in 
blended training model is observed (6,75 units difference) and for the second part of 
the certification exam, negative exceptions at Informatics and Kindergarten teachers 
where a marginal overstepping of the traditional training model is observed (0,16 
and 0,21 units differences, respectively).

Table 4   Average of teacher 
trainees final certification grades

Teacher specialty Traditional training 
model

Blended 
training 
model

Language 78,85 80,79
Mathematics 72,44 74,57
Natural Science 75,71 78,43
Informatics 78,83 78,99
Kindergarten 81,09 83,67
Primary School 77,83 80,18

Fig. 13   Average of teacher trainees final certification grades
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3.5 � Negative “Performance” indicator

Table 5   Average of teacher 
trainees’ grades in part 
a of certification exams 
(Automatically Graded 
Questions)

Teacher specialty Traditional training 
model

Blended 
training 
model

Language 85,42 87,69
Mathematics 78,51 80,45
Natural Science 74,16 77,93
Informatics 83,74 84,37
Kindergarten 81,83 88,58
Primary School 81,27 83,82

Fig. 14   Average of teacher trainees’ grades in Part A of certification exams (Automatically Graded Ques-
tions)

Table 6   Average of teacher 
trainees’ grades in Part B of 
certification exams (Essay—
Educational Scenario)

Teacher specialty Traditional training 
model

Blended 
training 
model

Language 74,48 76,20
Mathematics 68,40 70,64
Natural Science 76,72 78,77
Informatics 75,56 75,40
Kindergarten 80,61 80,40
Primary School 75,53 77,75
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Obviously, unsuccessful completion of the training program or unsuccessful 
participation in the certification exams mean a negative “performance” for the 
respective training participants. Thus, the sum of the percentage of the teacher 
trainees who didn’t successfully complete the training program and the percent-
age of the teacher trainees who didn’t succeed in the certification exams could 
be an indicator of “negative (poor) performance” for all the training participants 
(Negative/ Poor “Performance” rate) and for that reason, it was also examined per 
teacher specialty and training model.

The percentage of the teacher trainees who either didn’t successfully complete 
the training program or didn’t succeed in the certification exams (i.e. they got a 
final grade < 60 in scale 0–100), per teacher specialty and training model (param-
eter α5 in Fig. 9), is presented in the following Table 7 and Fig. 16.

This indicator, corresponding to “negative/poor” performances of the B-Level 
ICT Teacher Training, is generally displayed with low values. In traditional training 
model the values range from 2,2% for Kindergarten teachers to 12,6% for Mathemat-
ics Teachers. In blended training model these values appear a little lower, ranging 
from 2,1% for Primary School Teachers to 9,9% for Mathematics Teachers, indicat-
ing in general, a marginally better performance for the blended learning model train-
ees. However, the higher values of this indicator for Informatics and Kindergarten 
teachers (a difference of 1,1 and 4,1 percentage units, respectively), present in con-
trary a better performance of the traditional training model in these cases.

Fig. 15   Average of teacher trainees’ grades in Part B of certification exams (Essay—Educational Sce-
nario)
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3.6 � Overall teacher trainees’ “performance” (regardless of teacher specialty)

In addition, the above mentioned “performance” indicators were examined for all 
the teachers who participated in traditional training programs or in blended training 
program, as a total, i.e. regardless of teacher specialty.

In the following Table  8 and Fig.  17 there are presented for all the B-level 
ICT teacher trainees, regardless their teacher specialty (per training model): a) 
the percentage of the trainees who successfully completed the training program 
(parameter α1 in Fig. 9), b) the percentage of the trainees who sat the certification 
exams (parameter α2 in Fig. 9), c) the percentage of the trainees who succeeded 
in the certification exams (parameter α3 in Fig. 9), as well as d) the indicator of 
negative/poor performance corresponding to the sum of the percentages of the 
trainees who didn’t complete successfully the training program and them who 
didn’t succeed in the certification exams (parameter α5 in Fig. 9).

Table 7   Negative 
"Performance" rate 
(unsuccessful completion of the 
training or failure in certification 
exams)

Teacher specialty Traditional training 
model

Blended 
training 
model

Language 3,70% 3,43%
Mathematics 12,64% 9,89%
Natural Science 9,45% 7,69%
Informatics 5,38% 6,45%
Kindergarten 2,18% 6,25%
Primary School 5,10% 2,15%

Fig. 16   Negative "Performance" rate (unsuccessful completion of the training or failure in certification 
exams)
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In the above data a slightly better performance appears among trainees of the 
blended learning model, as we can see 5,91 units overstepping at the percentage 
of the trainees who sat the exams and 0,96 units overstepping at the percentage 
of the trainees who succeeded in the certification exams, as well as 0,43 percent-
age units decrease to the negative/poor performance indicator. A minor increase 
of 0,14 units to the percentage of the traditional model trainees who successfully 
completed the training program, is also noted.

Finally, the grades achieved by the trainees in the certification exams, were 
studied overall, regardless the teacher specialties.

In the following Table 9 and Fig. 18, for all the B-level ICT teacher trainees, 
regardless of their teacher specialty (per training model), the following data are 
presented (in reference to parameter α4 in Fig. 9): a) the average of all trainees’ 
grades corresponding to the first part (automatically graded questions) of the 
certification exams, b) the average of all trainees’ grades corresponding to the 
second part (free-writing theme/ educational scenario – activity utilizing ICT) of 
the certification exams and c) the average of all trainees’ final certification grades 
(deriving from the grades of the above two parts).

Table 8   Teacher trainees’ "Performance" indicators

Teacher trainees’
"Performance" indicator

Traditional training 
model

Blended 
training 
model

Rate of Successful Completion of the Training Program 96,13% 95,99%
Rate of Participation in Certification Exams 84,20% 90,10%
Rate of Success in Certification Exams 96,70% 97,66%
Negative / Poor "Perfomance" Rate 6,41% 5,98%

Fig. 17   Teacher trainees’ "Performance" indicators
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Concerning the final certification grade, according to the above data, higher 
grades for the trainees of blended learning programs are clearly observed (by 2 
units, in 0–100 scale). This difference inheres obviously in the grades of the first 
and the second part of the exam, where higher grades, by 3 and 1,3 percentage 
units respectively, appear. This better performance for the trainees of blended 
learning programs, especially in the second part of the exam (essay/ educational 
scenario—activity utilizing ICT), could result from the increased involvement 
of the participants with the training subjects, carrying out relevant projects and 
activities in the framework of the asynchronous part of the blended training 
program.

Table 9   Teacher Trainees’ 
Certification Grades

Teacher trainees’ certification grades
(Total Average, 0–100 scale)

Traditional 
training 
model

Blended 
training 
model

Grade in Part A of Certification 
Exams: Automatically Graded 
Questions

80,82 83,81

Grade in Part B of Certification 
Exams: Essay—Educational Sce-
nario/Activity

75,22 76,53

Final Certification Grade 77,46 79,44

Fig. 18   Teacher trainees’ certification grades
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4 � Discussion—conclusions

In this paper we attempted to compare “traditional” teacher training (tak-
ing place entirely through face to face sessions) with teacher training through 
blended learning approach/ model (including both face to face and synchronous 
distance sessions accompanied by asynchronous activities), as it was designed 
and implemented in the in-service teacher training for the utilization and applica-
tion of digital technologies in the teaching practice (B-Level ICT Teacher Train-
ing) that has been taking place in Greece for more than ten years. In response to a 
need for further research towards this direction (Garrison & Kanuka, 2004; Wat-
son, 2008), this comparison refers to assessing the effectiveness of the two mod-
els/ approaches, as it derives from teacher trainees’ performances, especially in 
the framework of the certification procedure regarding the knowledge and skills 
acquired, through exams that follow the training.

In the present research we haven’t dealt with the various elements of the two 
training models, but we based their comparison on the final results, focusing on 
the learning outcomes of the trainees, as they derive from the final certification 
process (nationwide-independent digital exams).

Research findings show better performances of a small or marginal scale for 
the teachers who participated in blended leaning teacher training programs com-
pared to those who participated in traditional teacher training programs, in con-
sistency with relevant research that reports blended learning as offering a slight 
advantage regarding overall student success and withdrawal rates (Dziuban et al., 
2018; Means et al., 2010; Youngers, 2014).

Furthermore, some other aspects could be considered as factors that have influ-
enced trainees’ improved performance in the blended training model, such as: 
a) the fact that the training activities in the technology enhanced blended train-
ing model were designed in a way which allowed a satisfying continuation and a 
strong link between face to face training sessions and synchronous distance train-
ing sessions with asynchronous activities, thus a strong integration between the 
two (Casanova & Moreira, 2017; Dagdilelis, 2014; Komis et  al., 2014), b) the 
flexibility of the technology enhanced blended training model that enabled the 
trainees to experience a more personalized learning experience, which strength-
ened their confidence in sitting the certification exams (Casanova & Moreira, 
2017; Dagdilelis, 2014; Komis et al., 2014), as well as c) the impact that technol-
ogy had on the learning process, in the current blended training program (Casa-
nova & Moreira, 2017).

Looking closer, B-Level ICT Teacher Training is a popular and successful 
training action for the Greek educational community and thus, both the percent-
age of trainees that successfully complete the program and the percentage of 
trainees who succeed in the certification exams, was always very high as long 
as the traditional training model was followed (96% and 97%, respectively). So, 
these too high percentage values don’t allow any major upward differentiation for 
the case of the blended training model. However, it seems that there is a minor 
lead at the blended training model percentage values referring to the trainees’ 
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success rate in the certification exams (by around one percentage unit), as well as 
to the respective certification grades (an average of 2 units in 0–100 scale at the 
final certification grades and 1–3 units at the grades of part A and B of the exam). 
In addition, there is a difference at the percentage of the trainees who sat the 
exams (approximately 6 percentage units), which could mean that the participants 
of blended training programs feel better prepared for the exams, because of their 
greater involvement with the training subjects through carrying out projects and 
educational activities (e.g. educational scenarios-activities utilizing ICT etc.), 
especially in the framework of the asynchronous sessions of the program.

Studying the various teacher specialties separately, it’s worth noting some better 
“performance” values in the case of the blended training model a) for the Mathemat-
ics teachers, both the percentage of the trainees who sat the exams, which appears 
about 8 units higher than the one in the case of traditional training model and the 
percentage of the trainees who succeeded in the certification exams, which appears 
about 4,65 units higher, with higher average grades as well (by 2,12 units) and 
b) for the Natural Science teachers, the certification grades which appear about 3 
units higher (bigger difference of all specialties). In addition, the case of Informat-
ics teachers seems interesting, as in essence there is no difference at the trainees’ 
“performance” between the two models, while a few more blended learning model 
trainees drop out and do not successfully complete the training program (a differ-
ence in the order of 1%). Similar picture with the one of the Informatics teachers, 
with a little bigger difference at the percentage of the blended learning model train-
ees who do not complete the training program, appears for the Kindergarten teach-
ers. Besides, it’s worth also noting that the success rate in the certification exams 
for the Kindergarten teachers is extremely high (approximately 100%) and remains 
the same in both models. This is in line with other research findings on the percep-
tions and practices for the utilization of ICT addressing Kindergarten teachers who 
have attended B-Level ICT teacher training, where their satisfaction from the train-
ing and their positive attitude for integrating ICT in their everyday teaching practice, 
are highlighted (Komis et al., 2015). Finally, it is impressive that in the case of the 
Primary School teachers, the percentage of blended learning model trainees who sat 
the exam are more than 10 units higher than the one of the traditional model train-
ees. This difference, similarly to the case of Kindergarten teachers, is not reflected 
in the success rate of the certification exam, which remains at the same high level 
(approximately 98%).

Consequently, the research findings lead to the basic conclusion that the applica-
tion of the blended learning model in a teacher training action regarding the utiliza-
tion of digital technologies in the teaching practice, for instance the combination 
of face to face training sessions and synchronous distance training sessions with 
asynchronous activities (supported by digital technologies), presents greater effec-
tiveness of a small or marginal scale (depending on the teacher specialty) than the 
traditional training model which entirely consists of face to face sessions.

As described in the summary of references in previous related research studies 
included in the introduction section of this paper (Section  1), the results and the 
basic conclusion of our research in general is in line with related published find-
ings and conclusions (Dziuban et  al., 2018; Means et  al.,  2010; Youngers, 2014). 
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However, recently, especially in the era of pandemic covid-19, where on line learn-
ing or blended learning were implemented in a rough way even in audiencies where 
such a method is not considered as appropriate, there are some findings stating that 
face to face learning is preferable and possibly more efficient for the learners (Atwa 
et al., 2022; Nasution et al., 2021).

Furhermore, as this research doesn’t deal with the various elements of the two 
training models, but is limited to the comparison of the trainees’ performance mainly 
based on the final certification process (through nationwide-independent digital 
exams), other issues concerning elaboration of qualitative data remain open. These 
issues could be considered as limitations of our study or subject for further research 
in the future and include the perceptions of the teacher trainees and the teacher train-
ers on the application of the training models, the comparison of an entirely distance 
training model with the blended one including additional face to face activities, the 
contribution of the particular elements and the characteristics of the models (i.e. the 
specific design of each model) in the effectiveness of the training program for the 
utilization of ICT in the teaching practice etc.

Data availability  The datasets generated or analysed during the current study are available from the first 
author of this paper, who is the scientific coordinator of the B-Level ICT teacher training initiative in 
Greece, on reasonable request.
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