conference
reader




Jan Beseda, Lucie Rohlikova and Jan Batko (Eds.)
2017 by Centre for Higher Education Studies, Prague

Creative Commons CC-BY-SA-33.0
ISBMN 978-80-86302-82-9



Reviewers

Prof. Dele Braimoh, ex UNISA, South Africa

Mar Camacho Marti, Ph.D. Universitat Rovira i Virgili in Tarragona, Spain
PhDr. Branislav Frk, Ph.D., University of PreSov, Slovakia

Francesco Pisanu, Ph.D., IPRASE, Italy

PhDr. Lucie Rohlikov4, Ph.D., West Bohemia University, Czech Republic
Monika Frania, Ph.D., University of Silesia in Katowice, Poland

Miguel Gea, Ph.D., University of Granada, Spain

Mari Carmen Caldeiro Pedreira, Ph.D., Public University of Navarra, Spain
Dr. Mohammed Ibrahim Alhojailan, Ph.D., DMU University, CCSR. United Kingdom, King
Saudi University, Saudi Arabia

Mgr. et Mgr. Jan Beseda, Ph.D., Centre for Higher Education Studies, Czech Republic
Mgr. Hana Ovesleov4, Ph.D., Charles University, Czech Republic

Mgr. Jakub gtogr, Navreme Boheme, s.r.0., Czech Republic

Robert Aust, Universitit Leipzig, Germany

Miltiadis D. Lytras, Ph.D., The American College of Greece, Greece

Mgr. Linda PospiSilova, University of Pardubice, West Bohemia University
Paraskevi Papadopoulou, Ph.D., The American College of Greece, Greece
Anastasia Misseyanni, Ph.D., The American College of Greece, Greece
Mgr. Veronika Nenickova, Masaryk University, Czech Republic

Christina Marouli, Ph.D., The American College of Greece, Greece

Alicia Penalva, Ph.D., Public University of Navarra, Spain

MSc. Lynette Naidoo, UNISA, South Africa

Cover graphics

Hana Ovesleova

Publication is not a subject of language check.

All papers passed a blind review process.



Content
Introduction 1-3
Articles

Keynote speech

ANASTASIA SYZENKO: CATCHING THE WAVE: CHALLENGES AND OPPORTUNITIES
OF TECHNOLOGY-ENRICHED LEARNING 6-12

Methodologies

JAN BATKO: METHODICAL SUPPORT FOR TEACHERS OF ROBOTICS IN THE CZECH
EDUCATIONAL SYSTEM 14-23
FRANCESCO P1SANU, LISA FREISE: EFFECTS OF ICTS’ TRAINING FOR TEACHERS IN
PRIMARY SCHOOL ON STUDENTS’ COMPETENCIES, MOTIVATION AND
PERCEIVED CLASSROOM CLIMATE 24-39

LENKA BENEDIKTOVA, JAN KRAL: STILL LIVE LEGACY OF B. F. SKINNER:
PROGRAMMED LEARNING ELEMENTS IN THE CURRENT APPLICATIONS FOR

CHILDREN 40-56
DUSAN KOSTRUB: THE CREATION VIDEO - EXAMPLE OF CONSTRUCTIONISM IN
THE LEARNING AND TEACHING PROCESS 57-65
Open Access

OKSANA ZAMORA, TETIANA KHVOROST, NATALIA KLIETSOVA: ENHANCING KNOWLEDGE
SOCIETY CONCEPT VIA EDUCATIONAL PROJECTS 67-86
Iva JEDLICKOVA: POTENTIAL OF LIBRARIES IN OPENING THE ACCESS TO
LIFELONG LEARNING 87-92
OLHA ZHORNOVA, OLENA ZHORNOVA: THE MAIN CHALLENGES TO OPEN
EDUCATIONAL RESOURCES IN UKRAINIAN CONTEXT 93-116

Media and information literacy
TAMAS BOKOR: MEDIA AND CORRUPTION: POTENTIALS OF NEW MEDIA IN
SENSITIZATION 118-125

MONIKA FRANIA, WIOLETTA HADZIK: MEDIA LITERACY OF A CHILD AT AN EARLY
SCHOOL AGE FROM THE PERSPECTIVE OF TEACHERS, PARENTS AND PERSONS
PREPARING TO BECOME EDUCATORS 126-137

MicHAL CERNY: INNOVATION OF THE COURSES OF INFORMATION LITERACY AS
A WAY FOR OPENNESS, PERSONIFICATION AND COMPETENCIES 138-151

SEIDI SEIDIU: MEDIA LITERACY EDUCATION TOOL FOR KNOWLEDGE SOCIETY
152-159

Pilots traning
IGOR CERNAK, DANIEL POLCIN, ROBERT JANIGA: RESEARCH AND PROPOSAL OF THE

NEW TRAINING METHODOLOGY FOR AIRCRAFT SPECIALISTS 161-179

ROBERT JANIGA, MICHAL ROJCEK, IGOR CERNAK: PRACTICAL EXPERIENCES WITH
LEARNING MANAGEMENT SYSTEM MOODLE IN AVIATION TRAINING 180-185

DAVID SOUREK: IMPLEMENTATION OF COMPUTER BASED TRAINING INTO BASIC
PILOT LICENSE COURSES 186-193



Languages teaching and learning
SEJDI SEIDIU: IMPACT OF GLOBALIZATION ON LANGUAGE STATUS AND

DEVELOPMENT 195-201
Eva RAKOVSKA: IMPROVEMENT OF TESTING BY USING LEARNING
MANAGEMENT SYSTEM MOODLE 202-216
DANA ZERZANOVA, IVANA CECHOVA, JANA BERANKOVA: BLENDED LEARNING AS
EFFICIENT METHOD OF LANGUAGE ACQUISITION 217-228
JANA VEIVvODOVA: THE USE OF VIDEO RECORDINGS OF MICROTEACHING IN
CZECH LANGUAGE DIDACTICS LESSONS 229-244

IRYNA SEKRET: ENHANCING DEVELOPMENT OF THE PRE-SERVICE
TRANSLATORS’ PROFESSIONAL COMPETENCES VIA THE PROJECT WORK: A
CASE STUDY 245-263

YANA FABRYCHNA: BILINGUAL E-GLOSSARY OF FOREIGN LANGUAGES AND
CULTURES TEACHING (ENGLISH AND UKRAINIAN) 264-272

IRYNA DIDENKO: GAME-BASED LEARNING IN ENGLISH FOR SPECIFIC PURPOSES
CLASSROOM 273-278

YANA DIACHKOVA: INTEGRATION OF COMPUTER-MEDIATED COMMUNICATION
INTO ENGLISH FOR SPECIFIC PURPOSES TEACHING AND LEARNING: PRACTICAL

ASPECT 279-287
LADISLAVA KNIHOVA: THE CHALLENGES OF MOBILE-APP-BASED FORFEIGN
LANGUAGE TEACHING AND LEARNING 288-300

Education Tools

TEREZA HAVRANKOVA, MARCELA KRAUZOVA: SHOWBIE: A TOOL FOR SHARING
CONTENT 302-312

CHRISTINA MAROULI, ANASTASIA MISSEYANNI: SHARING KNOWLEDGE IN HIGHER
EDUCATION: COLLABORATIVE TEACHING, COLLABORATIVE LEARNING AND
ICTS 313-322

JAN KROTKY, KATERINA BAMBASOVA: USER PREFERENCES OF ELECTRONIC
TEXTBOOKS WITH REGARD TO THE DIDACTIC COMPONENTS AND

ORIENTATION IN STRUCTURE OF THE TEXTBOOK 323-334
LiLLA KORENOVA: USE OF MOBILE TECHNOLOGY IN VARIOUS DIDACTIC
SITUATIONS IN MATHEMATICS EDUCATION IN PRIMARY SCHOOL 335-352
STEPANKA HRONOVA: DIGITAL SUSTAINABILITY REPORTING IN THE ERA OF
KNOWLEDGE SOCIETY 353-359
ALEXANDRA HRUSKOVA: BUSINESS MODELS OF MOOCS IN 2017 360-365
ZBYNEK FILIPI, LUCIE ROHLIKOVA: PRE-SERVICE TEACHERS AND TECHNOLOGY
ENHANCED SCHOOL PROJECTS 366-374
PETR SvOBODA, PAVEL ANDRES: USE OF TABLETS IN TEACHING 375-385
LINDA POsPISILOVA: TOWARDS AUTONOMOUS LEARNING WITH EPORTFOLIO
EVIDENCE 386-383

TOMAS KUBALEK, MARKETA KUBALKOVA: E-LEARNING EDUCATION SUPPORT 393-401

TOMAS JACKO, JANA JaCcKOVA: THE USE OF AROPA PEER-REVIEW SYSTEM IN THE
UNIVERSITY COURSE ETHICS, CORRUPTION AND TRANSPARENCY 402-419



BEKIM BEKA, ARLINDA BEKA: THE LACK OF ELECTRONIC THESIS AND
DISSERTATIONS (ETD) DATABASE AND ITS IMPACT TO DOING RESEARCH IN
KOSOVO’S UNIVERSITIES 420-429

MILTIADIS LYTRAS, PARASKEVI PAPADOPOULOU: VIRTUAL REALITY SYSTEMS FOR
INTRODUCTORY BIOLOGY LABS: AN INTEGRATED SURVEY OF INDUSTRY

SOLUTIONS 430-445
RADKA HAMRIKOVA, DAGMAR DLOUHA: VIDEO TUTORIALS FOR STUDENTS OF THE
MASTER'S PROGRAM 446-451

PERO SPASOJEVIC, MIRJANA SAMARDZIC, MARICA TRAVAR: COLLABORATION OF
PARENTS AND INSTITUTIONS IN SUPPORT OF PROPER DEVELOPMENT OF

PRESCHOOLERS 452-468
EVDOKIYA PETKOVA, VASILA PAVLOVA: INNOVATIVE TECHNOLOGIES IN EDUCATING
STUDENTS AS A MOTIVATIONAL MECHANISM 469-483
HEDVIGA PETRUSKOVA, MILAN LEHOTSKY: APPLICATIONS FOR TEACHING
INFORMATICS ON PRIMARY SCHOOLS 484-494

Keynote speaker‘s abstract

PETRA AczEL: VIRTUALLY OPEN EDUCATION? AUGMENTED POSSIBILITIES OF
VIRTUAL REALITIES 496

Abstract

LINDA DANIELA, ARTA RUDOLFA: THE ROLE OF PARENTS FOR DEVELOPING DIGITAL
LITERACY OF 0-5 YEAR OLDS 498

Partners 499



Dear readers,

the 12th international conference DisCo 2017: “Open education as a way to a knowledge
society” was held from 26" June to 27" June in Prague. We had 3 keynote speakers:
Anastasia Syzenko, National University Taras Shevchenko Kiev, Petra Aczél, Corvinius
University of Budapest and Irena Bifordova, Director of Education in Microsoft, Czech
Republic. Over 90 participants from 15 countries took part in the conference. 26 participants
used CEI support for their travel costs. The speakers delivered over 40 presentations. Nearly
90% participants were from CEI countries. For the first time in the history of the DisCo
conference our main partner was Microsoft, which hosted the conference in its own building.
The conference program was opened by the welcoming speech of Jaroslav Fidrmuc, Deputy

Minister of Ministry of Education, Youth and Sport, Czech Republic.

A panel discussion traditionally made an integral part of the conference and it was called:
Open Education: The Challenges and Experience. The panellists were Anastasia Syzenko,
Petra Aczél, Irena Bifordova and Francesco Pisanu, IPRASE, Italy. The panellists defined the
following four areas as the most challenging ones for Open Education: 1) Opening minds of
teachers and users 2) Quality Assurance of Open Education content and its processes 3) The
technological background (fast internet connection accessibility) and 4) Funding of Open
Education. During the conference were realized 4 workshops which were focused on
Microsoft One Note, Office 365, Skype for classrooms and Minecraft as educational tools.
The conference participants established new work and personal relationships during the

conference.

The first keynote speech was delivered by Irena Bifordovéa from Microsoft." She talked
about how Microsoft looks at educational technologies. The program OneNote and also other
programms are designed to facilitate classroom management, resource sharing, and social
networking. The second priority relates to work with teachers, it derives from the model
where a teacher gets a lot of inspiration and enough resources for building a community of
teachers and their targeted support. And last but not least, Microsoft has its own school for
high school students where their students learn soft skills or digital competences and also how

to use Microsoft programs.

Lucie Rohlikové talked about how the University of West Bohemia prepares teachers for

work with technologies for instance using cardboards. An interesting, practically oriented

' The description of presentations is based on Michal Cerny article: Distance learning conference 2017 a 2015:
srovnani témat a fe¢nikd. 27.6.2017 http://bit.ly/2sxJkaf
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contribution gives the impression that teachers from Pilsen know how to deal with

information technologies.

Linda Pospisilova presented how she teaches English on the basis of working with the e-
portfolio. She uses self-directed learning in a way that every student has to set his or her own
goals, the methods to achieve these goals and then they start studying. The learning outcomes
are stored in the e-portfolio. Whilst Mahara is still abundantly used, it is advisable to look for
alternatives because Mahara is associated with an institution. The contribution pointed to
Seesaw, Wordpress or Google Sites. Finally, each student evaluates his or her learning

outcomes and processes.

Monika Frania and her student Wioletta Hadzik spoke about media literacy research in
Poland. The situation is bleak and parents seem to be in the worst position. One should think
about intergenerational learning in the direction from school to children and from children to

parents.

The second keynote speaker Anastasia Syzenko mentioned a very interesting idea in her
presentation that is an access to information does not necessarily mean better learning and
information does not equal knowledge. She also tackled topics such as sharing, learning on
the go, and individualization. She also pointed out that disruption is an indisputable fact and a

chance for change. Everything is subject to disruption.

Tereza Havrankova presented the Showbie app, which is a free multiplatform and serves to
share content and to solve tasks. It is primarily a mobile, light and easy to use app. However,
interesting research has shown that students prefer paper objects to Showbie. It would be

interesting to know why.

Petra Aczél, the third keynote speaker, had an interesting introductory lecture on virtual
reality. She presented the technology in a wider context, including problems such as a lack of
ethical standards, health risks, limited compatibility of individual devices with unprofitable
business models, which hamper the progress. At the end of the lecture she outlined the
relationship between the possible themes of using the virtual reality in education in the
context of constructivist pedagogy. It is very interesting to set a paradigm for utility
monitoring. In the paper, research has also shown that university students do not see virtual
reality as a platform for knowledge sharing or collaboration, but almost everyone (over 90%

participants of the survey) would like to learn the uses of virtual reality.
Jana Vejvodova talked about how they work with microlearning outcomes in preparing
teachers in didactic seminars. The students rehears their teaching outcomes (with a length of
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15-30 minutes, which is a little bit more than what is usually stated as microlearning), they
work in pairs and record themselves on two cameras (one focused on the teacher, the other
one on the students). Videos are then uploaded to Moodle, where students can evaluate
themselves, but also each other. The combination of self-evaluation and peer assessment is

essential for the development of future teachers.

You, dear readers, can discuss about the above mentioned issues and other topics which
you can find in our proceedings on our Facebook page

https://www.facebook.com/DisCo.Conference/. We are looking forward to your insights,

experience and opinions.

In our proceedings you can find abstracts of presentations, and papers based on these
presentations, these can stimulate your ideas about using ICT in education and they can help
you to better understand current challenges of educators and their students. The papers are

classified into the sections by the following topics:
Methodologies, where the papers are mostly focused on methodological approaches

Open Access, where you can find papers about situation in the Open Access Education in
Ukraine and how libraries work with Open Access Education approach.

A special section is dedicated to Media and Information literacy

This year we have also a specific section which deals with Pilot Training.

The next section deals with Language Learning. There are interesting papers about using

video for language training (see Sekret) or using mobile apps in this field (Knihova).
Last section is dedicated to the rest of Education Tools.
I hope that you will find at least some ideas useful for your practice.

Finally, I would like to thank our partners for their sponsorship. First of all, we would like
to thank Central Europe Initiative as our general partner. We thank Microsoft for being our
host, and for delivering very interesting workshops. Our thanks go to AAEI, Association of
Adult Education Institutions, Czech Republic, Navreme Boheme s.r.o, Prague Development
Center, Veriod and media partner portals Open Education Europa, Edumenu and also to
journals Andragogika v praxi, Aula, RicercAzione and Ikaros. Last but not least, we would
like to thank all the members of the program and organization committees and our volunteers.

Without their help, the organisation of such conference would not be possible.

Jan Beseda


https://www.facebook.com/DisCo.Conference/
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CATCHING THE WAVE: ANASTASIA SYZENKO
CHALLENGES AND OPPORTUNITIES
OF TECHNOLOGY-ENRICHED Faculty of Economics

LEARNING Taras Shevchenko National University of Kyiv, Ukraine

e-mail of corresponding author: anastasia.syzenko@gmail.com

Key words: education, technology-enriched learning, learning economy

Abstract: Technology-enriched learning and teaching have been an increasingly important trend among educators for more
than two decades now. The rise of Web 2.0 and numerous social media as new collaborative and participatory platforms
created a multitude of new opportunities for exploiting online technologies for active learning. Successful application of
various digital media can enhance both teaching and learning experience, foster learners’ proficiency, promote learners’
autonomy and teamwork, and engage students in meaningful and life-related tasks and activities. Moreover, it also challenges
learners to explore new technologies and develop their digital media literacy. However, the use of new media in a classroom
can only enrich traditional teaching and learning when accompanied by relevant curricular changes. Therefore, teachers all
over the world are in their turn expected to actively engage in co-learning and designing tasks that will cater for the needs of
the new always connected generation and will facilitate their achievement of specific learning outcomes. The era of open
education offers a variety of opportunities to advance educators’ digital skills and boost institutional technological capacities.
Various options available on this growing market today include unique services and products for educators, ranging from skills
development programs for educators to products designed to enable collaboration, sharing and continuous development of
skills for students. The challenge lies in ensuring equal access to education for everyone and the opportunities offered by open
platforms and an increasing number of educational programs in virtual formats are surely one of the ways to bridge that gap.

Introduction
This papers attempts to take a broader look at the challenges and opportunities of technology-enriched

educational practices and analyse their implications for the quality of learning in the modern world.
Recent advances in methods of teaching and learning have enriched classrooms all over the world with
various types of analogue and digital innovations. Real-world case studies, blended learning, flipped
classrooms, maker education, project-based and game-based learning, massive open online courses and
many other educational innovations have been transforming the traditional classrooms in order to make
learning more effective, life-related, and motivational for the students. Moreover, extensive use of various
new technologies and their impact on educational achievements has been drawing attention of scholars,
practitioners, employers, and policy makers since 1990s (Daniel 1996, Bates 2000, Nickerson and
Zodhiates 2013, Salomon 2016). However, the pace of developments in this area greatly overruns the
attempts to analyse its current achievements, making the findings of many empirical studies devoted to
particular technologies obsolete long before they get published. By no means does this imply inexpedience
of such research, yet it calls for paradigm shift in what and how the future of education and most

importantly, learning, is shaped.

Learning is traditionally viewed as a process whose core is the acquisition of competence and skills
which lead to greater success in the pursuit of one's own goals or those of one's organisation and the
learning economy is the one where the knowledge, or rather rather acqusition of new competences drives
economic tranformation and change (Lundvall 2006). Fast-paced economy creates unprecedented demand

for skills that lay beyond the traditional mix offered by schools, colleges, and higher education institutions.



This trend in the job market will make many educational institutions and educators reconsider their

practices and incorporate more relevant, digitally-advanced techniques into their teaching.

While the gap between the skills people learn nowadays and the skills they need today and will need in
the future is widening, traditional approach to learning falls short of providing us with the knowledge
needed to succeed, as it was largely discussed at the World Economic Forum 2016. The skills, commonly
referred to as 21-st century skills, focus mostly on critical thinking, problem-solving and collaboration
whereas 21-st century learning skills (21CLS) include collaboration, construction of learning, real world
problem solving and innovation, use of ICT for learning, self-regulation and skilled communication (ITL
Research 2012). The main issues I would like to discuss in this paper is whether there is a way for
traditional academia to meet the challenge of providing learners with these much needed skills; how
technology can facilitate this process; and what emerging issues institutions, educators, and learners will

face as a result of this course of action.

Today, the career and success in professional life does not depend on a degree the person received some
time ago, it depends on their experience, skills, and most importantly on their attitude to change, flexibility
and ability to learn. The boundaries between the more and less prestigious educational institutions, as well
as more or less specialized degrees start fading as employers are increasingly relying on employees’
potential to grow and develop, their critical thinking and communication skills, and on their long-term
value for the organization. The better are your skills in creativity, analytical thinking and collaboration, the
higher are your chances to land a good job. Specialized, degree-bound knowledge becomes a by-product of
formal education and is slowly losing its value. As new jobs and new skills are reshaping what we need to
learn, various learning resources are creating opportunities for continuous growth. Developments in
technology have, first, made information available to anyone with the access to the World Wide Web, and
now have flooded the market with every imaginable digital resource meant to help acquire this
information. However, as one might argue, information is not knowledge, and access to information does
not necessarily translated into effective learning. The key, and the biggest challenge for educators today, is

to build on them and make sure that education develops the right skillset and fosters continuous learning.

Opportunities of the current learning
The opportunities offered by the use of technologies in education are endless. Firstly, abundance of

learning resources today is overwhelming and even more of them will continue to pop up every day. While
in the past knowledge was a privilege of few, today, with the ever-increasing number of online knowledge
resources and many of them offering free access to content, knowledge has become a seemingly easy
catch. Massive open online courses (MOQOCsS), video instructions, educational podcasts and live-streams
are all a great source of learning opportunities. The format of content may differ, with formal and informal

options, but the key is in endless opportunities available for anyone seeking knowledge. The more aware
7



we become of the advantages offered by such resources, the better we understand our learning styles, the

higher are our chances for new skills development and, consequently, career advancement.

Secondly, lifelong learning is no longer a buzz-word in closed academic circles; it is a necessity for
every adult aiming to pursue a successful career. The traditional model of education is now disrupted:
while we used to acquire knowledge in a particular setting, such as classroom and during a time-bound
period of time, i.e. length of a course or a degree, today this model seem no longer be effective. The fact-
paced economy based on innovation and the rapid production of new knowledge sets new demands on us
and we need to turn that than new knowledge into new skills. Increasingly, learning takes space
everywhere, at workplace (e.g. using new accounting software), during our interactions with family and
friends (e.g. management and marketing skills acquired while trying to rent out your spare room with
airbnb), performing daily activities (e.g. driving an electric car). Advances in mobile and wearable
technologies are facilitating this new mode of continuous learning. Moreover, the increasingly mixed
digital and physical worlds create opportunities that can be effectively converted into learning. The idea of
consuming knowledge “on the go”, using the available resources (i.e. identifying unfamiliar vegetables
while shopping in a supermarket using a special app), is becoming increasingly appealing in today’s fast-

changing world.

Thirdly, we all have different learning styles and the traditional educational system did indeed try to
create a uniform, fit-for-all system that would arguably cater for the needs of everyone. This misbalance
often leads to frustration and dissatisfaction of learners and “one size fits all” approach in traditional
classroom learning may often be held accountable for low academic achievement. New technologies and a
combination of data analytics help offer tailored learning paths that are based on the dynamics of
individual achievement rather than on a standard curriculum (e.g. language learning software like
DuoLingo). This leads to more effective and meaningful learning process and results in better learning
better outcomes. One can expect a lot of developments in this area in the nearest decade which may have
yet another transformational effect on traditional education. Using big data and advanced analytics to
recognize individual strengths’ and weaknesses and to provide each learner with meaningful feedback and
motivate them to improve their results beyond grades presents a real opportunity to truly guide their

individual advancement in learning.

And finally, learning to learn together is a skill that may seem underestimated but is definitely gaining
momentum in the always connected world. Solving problems, however complex they might be, is no
longer seen as an individual challenge but rather an effort for a team or even a network. Asking ourselves
about the most valuable resource for finding an answer to any question today, we will probably agree that

while twenty years ago it still used to be our parents, today it is undoubtedly the search engine. Platforms



that use networks of people to find the best solutions (e.g. Quora) are becoming increasingly indispensable
for the always-connected generation. New devices make previously unforeseen interactions possible and
help exploit the potential of collective intelligence. Taking it to the next level, the power of collaboration

and networking in any area leads to better results than individual intelligence and stand-alone effort.

While all the above-mentioned developments present enormous opportunities for learners, the question
remains as to whether the traditional academia is able to keep up the challenge and generate new added
value to the learners. There are probably equal numbers of enthusiasts and sceptics among scholars but
when it comes to the consumers of education: how long will they continue to buy the product that is no
longer meeting their needs? Why do, despite advance knowledge of societal trends, academia generally
fails to anticipate and capitalize on its potential. Meaningful changes take forever to implement, by the
time some curricula revision takes place, the new developments make those revisions obsolete and as the
use of technology, in many classrooms devices are still considered a disruptive force and their use is

discouraged.

Challenges of the current learning
The first challenge that all educational institutions and policy-makers of all levels face is the need to

develop a clear vision on the changing role of the traditional classroom in learning process. For example,
Bill Gates’ prediction of 2010 that “five years from now on the web for free you’ll be able to find the best
lectures in the world ... It will be better than any single university.” came true and today every single
university is competing against the top universities whose most prominent courses are indeed available to
everyone. Traditional lectures are losing its appeal as most students see them as a waste of time and prefer
processing this content beyond classrooms. Employers are also setting their requirements for future
graduates, and those who are not happy with education provided by the universities, set up their own
corporate academies making sure the content and skills they teach are tailored to their employees’ needs.
Universities are slowly but steadily losing their monopoly on high-quality education and only those who
can capitalize on their research potential are likely to survive in the course of the century. Education is
becoming a lifelong journey where you develop a skill in real life (e.g. at work) and get the certification for
it in a formal educational institution. There are fewer boundaries between education and work than ever

and lifelong learning becomes a necessity.

Higher education has been literally forced to innovate in the recent decade. And surely, the role of of
the world’s most powerful countries and influential universities in driving innovation in education has
been enormous. However, tech industry analysts predict that the true disruption and transformation
changes of education is likely to come from developing countries where there is a pressing need to educate
growing numbers of youth and universities there are facing an existential crisis as the cost vs. return ratio

of a traditional education gets worse over time. In Asia, China and India alone have a combined population
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of more than 600 million children aged zero to 14 years old. These countries need to innovate in order to
educate and the first online tutor Yuanfundao released in China is one of the responses to this challenge.
This platform currently serves 160 million Chinese primary and secondary pupils and is known as China’s
first ‘ed tech unicorn’. Another interesting example comes from Ukraine where a local online platform for
MOOC:s offers a variety of non-conventional courses that help tackle some of the country’s societal
problems. For instance, their first state course for public servants on public procurement Prozorro and
Prozorro Advanced enjoys very high completion rate (15% and 36% respectively). This course is aimed at
instructing public servants on the use of innovative online auction platform for all public procurement
designed specifically to fight corruption at procurement level in Ukraine. Moreover, the platform offers a
variety of MOOC:s on various topics ranging from web design and data analytics to marketing, accounting,
entrepreneurship, and critical thinking. The platform offers opportunities for acquiring some useful skills
online and for no fee and they have recently partnered with the Ministry for Social Policy of Ukraine in a
program facilitating finding employment for internally displaced people as a result of ongoing hostilities in
the East of Ukraine when 1,6 million people had lost their homes and jobs. The impact of such initiatives
in developing countries proves the long-lasting and transformational effect of innovation in education has

on societal good and well-being.

The second challenge deals with the changing role of a teacher. While the profession of a teacher is not
likely to be replaced by technology, as learning is an interactive process that requires a lot of
communication and feedback, yet the skills teachers require today are no longer the same. Here, in some
scholars’ opinion, the generation factor plays an interesting role. While older generation of educators has
deeper expertise in content and pedagogy, they are often less effective in using technology compared to the
younger generations, e.g. Millennials. Interestingly, this use of technology does not directly translate into
effective instructional use (Bull 2010). When it comes to effective teacher preparation, an answer to this
problem may lay in collaboration across generations and building up on the strengths of each. Ministries of
education and other bodies responsible for national education standards have a responsibility to develop
policies and standards for effective preparation of teachers in this area and to establish best practices on

effective blend of technology, pedagogy, and content knowledge.

The third challenge lies in the effective use of technologies itself. The use of technology in the
classroom should be justified; by no means should the tool itself overshadow the real purpose of learning.
Nowadays, technology is becoming seemingly embedded into every aspect of our life and we are
increasingly imposed to learning opportunities that can be fully realized beyond classroom. A limited
instruction time may be then devoted to more meaningful educational purposes. i.e. development of
higher-order critical thinking and analytical thinking skills, offline collaboration and interaction,

communication and feedback. This will, in turn, let the teacher avoid the pressure of competing against
10



technology and do what they are much better at than technology — share expertise, foster learning,

encourage achievement, provide feedback, motivate and inspire learners.

And, finally, there is one more challenge looming on the horizon. The learning economy does praise the
most talented and proficient learners. Those who are inherently good at learning, co-operation and
communication will easily achieve success, while those who may experience problems with these skills or
learning abilities will be left behind. To avoid this educational polarization and its implications for
societies and economies, an equal access to the development of these skills should be guaranteed and
realized by educational institutions. Open access to knowledge and/or information does not unfortunately
guarantee an effective development of soft skills, they need to be de developed in social environments that
encourage collaboration, communication and teamwork. This social context has phenomenal importance
and schools, universities, and corporate academies are still the best places to acquire and practice those
much needed skills. Open access to knowledge and/or information does not unfortunately guarantee an
effective development of soft skills, they need to be de developed in social environments that encourage
collaboration, communication and teamwork. The issue of equal access to education, which seemed to be
effectively tackled by open educational platforms, is now taking a new turn with even more potential
inequality in the learning outcomes. This issue will need to be thoroughly analyzed and dealt with, both at
ministerial and institutional levels, and more scholarly research needs to be done in order to anticipate and

minimize the potential threats of new developments in education.

Conclussion
In conclusion, one thing is clear - we are now living in the time of transformational changes in various

areas and education is undoubtedly one of the most important of them. This area has never been challenged
more than in the recent decade and it is now disrupted by industry, technology, and corporate sector.
Undoubtedly, many institutional and individual efforts are being made now to make education more open,
accessible, and learner-focused than ever. New developments and advances in digital technologies are
contributing to making learning a truly collaborative and engaging experience and we are now just at the
very beginning of this exciting journey of exploring and creating new knowledge. This journey is not
going to be easy, though, and this challenge is for all of us, educators, scholars, innovators, and makers, to
lead this educational transformation and make good use of these efforts and ensure high-quality and

affordable education for all.
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Abstract: The aim of this work is to describe the possibilities and extent of the methodical support of teachers of robotics and
robotic programming in the Czech primary education system and to find and describe the deficiencies as well as possible ways
to improve the educational support of teachers in this field.

To map the current situation in the robotics education in the Czech Republic, we implemented a questionnaire survey by means
of a structural online questionnaire which took place in November and December 2016 and was aimed to teachers of primary
schools and appropriate school years of multi-year grammar schools. 3911 schools were asked to fill in the questionnaire. We
received 360 responses. Afterwards we mapped the available methodical materials primarily focused on robotic kits LEGO in
Czech and foreign market with the aim to describe the possibilities of teacher support in the robotics education.

The result of the survey of available materials in the market was the finding that there are a lot of Czech and foreign materials
which use various approaches in the education. It is evident that teachers do not use foreign materials very much and that they
rely mainly on the materials being included in the kit or on freely accessible materials provided on specialized webpages and
blogs. As for the foreign materials, teachers miss mostly the translation into Czech language and its usage in the Czech
education system.

The results of this study could help to map the extent of methodical support of teachers in the specific field of robotics
education as well as teachers” requirements and needs which could help with the future improvement. Strategy of Digital
Education until Year 2020 should also contribute. In the strategy, there is also included the methodical support of teachers to
integrate new technologies in education.

Introduction
The sharp increase in the number of new technical and teaching resources leads to the transformation of

Czech education environment. New digital tools are being delivered into technically-oriented subjects to
all types of schools, which makes it necessary to revise the content and methods used in teaching and to
search for new and up-to-date methodological approaches. One of the areas that is currently undergoing
this process in the elementary and high school curriculums is robotics. The word robot is defined in
various ways. Robot (McKerrow 1986) is most commonly referred to as a machine that can be
programmed to perform various activities and tasks. Robotics as a discipline then comprises its design,
creation, management, programming and its use in solving various problems (McKerrow 1986). All of
these activities can be applied and used also in education, which leads to the concept of educational
robotics (Tochacek, Lapes 2012), which uses robots to accomplish educational goals. It is characterized by
the utilization of robots when acquiring knowledge and skills in the field of technical subjects. Students

discover technical and mechanical principles by solving and completing robotic projects and activities.

However, the concept of educational robotics cannot be generalized. In lessons, we can use a number of
robots whose primary function is to only respond to specific student’s commands, either in the form of
input data or a created program. In this article, we will focus on robotic kits, which are specific, because
the robot has to be assembled either by the students themselves or it has to be prepared by the teacher

before beginning the actual task. Therefore, working with these robots also involves designing them and
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the actual construction. The kit then becomes a means of understanding the various design mechanisms
and elements. The finished model can then be revived by a programmable control unit and with a range of

input and output modules and sensors.

Since robotics and robot programming are not currently included in the curriculum for elementary and
high schools, only enthusiasts who want to enrich their lessons beyond their obligatory and recommended
content include robotics into teaching. Because of the lack of information on how to teach robotics and
how to use the robotic kit in lessons, the teachers mostly gather information from available sources.
However, methodical support for teachers is planned for the future as well as the use of new digital
technologies in schools. This concept will be included in the Digital Education Strategy 2020, which plans
to ensure open, non-discriminatory access to information and also a sufficient degree of methodical
support for teachers. The planned changes include updating the curriculum focusing on technical education
(MSMT 2014). Then the question is, whether robotics will become part of the curriculum as its popularity
grows. The Centre of Robotics in Pilsen, which is widely supported by the city aims to educate a new

generation of students interested in technical education. This can be a sign of this growing trend.

Up to this time, changes have not yet been made, so teachers need to look for other ways to get quality
information and materials focused on teaching robotics. There are a lot of methodical materials to be
bought. They could be divided into several groups. To the first group belong products which are published
directly by the producer of robotic kit. The manual which is provided together with kit can be also included
here. The materials are either general or thematically oriented. To the next group belong materials
published by other educational institutions or specialists. The last group contains various tips and exercises

which are available on specialized educational websites and blogs.

If we look for example at the offer of methodical materials of one the biggest robotic kit producer,
company LEGO, we will find a variety of materials. LEGO's methodical products are available at
http://www.lego.com's official website. Exclusive distributor of this company's products to the Czech

Republic is Eduxe Itd. The LEGO products overview can also be found at the company’s E-shop.

2005544 EV3 projects
The first introduced material is the projects primarily for the LEGO Mindstorms EV3. The material is

divided into three areas: movement, intelligence and system. The students are guided primarily from the
design of the robot to the actual creation. The aim of the material is to develop and improve students’
creative thinking and constructive skills. It also helps to improve cooperation and effective communication
among children and therefore helping them to solve the problem. The stated material span is 30 hours. The
last part is intended for the teacher. This is a set of PDF documents containing recommended ways how to

use methodical material, along with tips on solving tasks which are contained in a relatively large amount.
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The product is mostly focused on the use of the robotic kit and its modules. This does not prevent it from

being used in any technically oriented subjects.

2005574 EV3 Space Challenge
Compared to the previous material, this one is closely related to the imaginary environment of the

Universe. The unpleasant thing in using this kit may be the fact that for the full utilization of this product
the users need to buy an extension kit called Space Challenge. Without it, only part of the tasks can be
solved. The material is again in English and it includes tasks related to robot movement, calculations and
research projects. Its wider use in various technical subjects is very well possible. At the end, the material
again contains tips and tricks for teachers that make it easy to use the product to its full potential in the

classroom.

There are many foreign language materials available on the market. Their authors are either education
experts, educational organizations, universities, but also enthusiasts from the public. These materials are

either provided printed or published on websites for free or for certain charge.

Classroom Activities for the Busy Teacher: EV3
The product is designed for 10 weeks of robotics teaching. Its author is Dr. Damien Kee, an

independent expert in technologies who focuses on robotics. The material is based on the LEGO
Mindstorms EV3 and is available in English only, both in printed and in electronic form. It contains a total
of 24 chapters, each of them is conceived as an individual task or a project with an extensive description,
process demonstration with many pictures included and also adding the demonstration of the construction
design of the robot. Both the teacher and the student are thus closely involved in solving the task. The

material is not narrowly specified and can therefore be widely used in various areas.

Robotics 1 with LEGO® EV3 a Robotics 2: EV3E More
The publisher of both materials is the Ohio State University. The publications focus on teaching

robotics and understanding its basic principle and meaning. Given tasks are solved by using the LEGO
Mindstorms EV3. The publications are a collection of worksheets into which students fill out answers to
various questions or they describe the process of solving the tasks. On the University's website the
supporting videos can be found. The material is completely in English, as well as the videos, and although

it is from two publications, it is not as extensive as the previous materials presented.

Plenty of users who work with robotic kits in the Czech Republic and abroad publish their work and
projects the most frequently on websites. Only some users create compact methodical materials of higher

range.

TFs LEGO Mindstorms
One such material dating back to 2014 and thus still focusing on the older version of LEGO

Mindstorms NXT is by Toma$ Feltl and is available at http://www.tfsoft.cz. This is a set of materials
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containing work cards, ideas, methodological notes, building guides, and test pads. The biggest advantage
of the material is that the user can try out the material for free and if he decides to start using it, he then
pays the fee to the author. This fee is very low compared to LEGO's commercial products. The advantage
of the Czech material is that it is completely in Czech language and that it contains a lot of robotic tasks

and tips for usage.

The aim of our research was to cover and describe the possibilities and the degree of methodical support
of a robotics teacher and robotics in the Czech primary education and to find and describe the
shortcomings and possible ways to improve the support for the teachers. In order to fulfill this goal, we

have set several sub-goals:

1) To map and describe the level of using various types of methodical materials by teachers in the

Czech Republic.
2) To find out and describe what experience teachers have with foreign paid methodical materials.

3) To map and describe what properties should and ideal methodical material have and what should it

contain according to teachers.

For each sub-goal, we set research questions and then searched for answers:

Ad. 1: What methodical materials for the support of robotic education are used by teachers in the Czech
Republic the most frequently and to what extent?

Ad. 2: Are according to teachers foreign paid methodical materials suitable for the education in czech
circumstances? What properties characterize the materials which they have worked with?

Ad. 3: What properties of methodical materials are the most important for teachers? What type of
information would they appreciate the most in methodical materials?

Research methodology
We carried out a questionnaire aimed at analyzing the current situation in teaching robotics in the Czech

Republic. During the research, we contacted 3911 elementary schools and high schools throughout the
Czech Republic. The target group of the research was teachers of the upper primary school and the
corresponding years of high school. We focused mainly on teachers who actively use robotic kits in their
lessons. Among the teachers, we focused on subjects where robotics is used, how to use the robotic kits,
how to build and how to program the robots, methodical materials, exercises used in lessons, and the actual
schedule of teaching robotics. We also focused on teachers who are not currently using the kits to find out
what is the reason for not doing so, and we also asked about the shortcomings which are connected with

the usage of robotic kits in lessons.

We received a total of 360 answers from all over the Czech Republic (see Chart 1). 311 of the

respondents are not currently using the kit in their lessons from various reasons. The remaining 49
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respondents use robotics in diverse subjects. Thus, the percentage of the questionnaire return was 9,2 %.
The age variety of all respondents (140 men and 171 women) is shown in Table 1. In this paper, we will
present only a part of the obtained results from the questionnaire. The data cover the questions that were

focused on methodological support for teaching robotics.

CHART 1. DISTRIBUTION OF RESPONDENTS IN INDIVIDUAL REGIONS OF THE CZECH REPUBLIC
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TABLE 1. AGE STRUCTURE OF THE QUESTIONNAIRE RESPONDENTS

Age Number of the respondents
Up to 26 years 8

From 27 to 40 years 107

From 40 to 50 years 122

Older than 50 years 123

Total 360

Results of the questionnaire
An inexperienced user who buys a LEGO robotic kit does not get any basic set of methodical material

that would make it easier to use the product in lessons or at least make it easier for him to integrate the kit
into his classes. The kit only includes a manual that is also available for download from the official LEGO
websites in PDF format. It contains only the basic instructions on how to use the construction kit and the

programming environment. At the end of the manual, in the troubleshooting section, an overview of the
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available multimedia elements (images and sounds) contained in the memory of the control unit can be
found. There is no other information about programming the unit nor about teaching. First, we were
interested in what kind of methodical materials respondents use and to what extent. We divided the

materials for the purposes of the questionnaire into the following six groups:

e manual supplied free of charge with a robotic kit (also available for download in PDF format on the

manufacturer's official website),
e ideas and examples from Czech creators available on the Internet,
e ideas and examples from foreign creators available on the Internet,
e paid, Czech-written methodical materials,
e paid, foreign-language materials created by other educational institutions,
e paid, foreign-language materials from the manufacturer.

The results shown in Graph 2 show that respondents mostly use the free manual from the manufacturer
which is a part of the purchased kit. The second largest source of ideas for the respondents is the examples
and ideas that the members of the Czech community of robotic kit builders publish on their websites and
blogs. On the other side, the ideas from the foreign creators on foreign language websites serve to the
respondents rather for inspiration to create their own tasks and projects. The least used type of material are
the foreign-language paid materials based on the responses from the questionnaire. It could be further
investigated whether the price of the materials or the language barrier is the main factor affecting this

behavior.
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CHART 2. MEASURE OF THE USE OF VARIOUS TYPES OF METHODICAL MATERIALS FOR THE ROBOTICS EDUCATION SUPPORT
ACCORDING TO THE QUESTIONNAIRE RESPONDENTS
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As for the foreign paid materials, we also asked the respondents who own them about their experience
with these materials. They were provided with selected features that could be crucial for the respondents
when selecting the materials that would they use and asked them to evaluate whether or not these features
are included in their owned materials. This question was not obligatory as we assumed that not everyone
would own these types of materials so they would not be able to answer the question. The results are
shown in Graph 3. From 49 responses, the question was not answered 5 times. Most respondents said that
foreign paid materials contain tips, hints and procedures on how to solve problems that can be encountered
with when working with a robotic kit, they are also universal and therefore can be used for in various
lessons, they include robotics teaching guides and a sufficient number of tasks. On the contrary, most of
the respondents answered that the biggest issue among these materials is the lack of Czech translation and

that these materials are not connected and linked with the Czech education system.
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CHART 3. RESPONDENTS ~ EXPERIENCE WITH FOREIGN PAID MATERIALS — LIST OF PROPERTIES, WHICH MATERIALS TAKE ACCOUNT
OF/CONTAIN ACCORDING TO THE RESPONDENTS
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In response to these findings, we asked the respondents what features and criteria would the methodical
material have to meet in order to be used in lessons. The results are presented in Graph 4. The most
important feature in the methodical material for our respondents is the presence of a sufficient number of
tasks and exercises suitable for class. The material should also contain tips, tricks, and procedures on how
to solve problems that can be encountered with when working with the kit, it should also be universal for
widespread use in lessons, and it would also include the process of teaching. On the other hand, most of
the respondents stated that it is not important for them to have a material that is not connected to the Czech
educational system and for 10 respondents out of 49 the translation into the Czech language is not

important.
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CHART 4. THE IMPORTANCE OF METHODICAL MATERIAL PROPERTIES FOR THE USE IN CZECH EDUCATION ACCORDING TO THE
RESPONDENTS WHO USE THE ROBOTIC KIT IN THEIR LESSONS
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Final summary
In the final section we will try to summarize the research findings. Robotic kits are a new teaching aid

which is to be integrated into teaching due to its potential for teaching algorithm or programming. For a
number of teachers, however, robotic kits are still relatively unknown and therefore they will probably try
to find adequate methodical support when using them. In our research, we found out that when purchasing
a basic kit, the teacher does not get the material that describes how to grasp the lessons and how to proceed

with the kit. The teacher must obtain this information from other available sources.

In the Czech Republic, teachers are looking for examples of tasks and projects that they use in lessons
mainly on the Internet. They either use these directly or modify them to and make their own. On the
contrary, the least used materials are the paid ones which are widely spread over the market. It may be the
subject of further investigation to identify the cause of this condition. It may be the high cost of the
materials that the schools are unwilling to pay, or the language barrier that will not allow the teachers to

use the costly material to their full potential. If teachers were to select a suitable methodical material, the
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most important feature when deciding what to use is the sufficient number of tasks and exercises to be
used in lessons. In addition, the presence of a troubleshooting section to solve problems that can be
encountered with when working with the kit, tips for leading lessons, and the use of the material in

different areas and subjects.

We introduced several methodical materials available on the market, which we divided into three
groups and from each of them we selected one or more examples that we briefly described. From the
description follows that the most of them fulfil the respondents” requirements on the material content. The
description shows that most of these materials meet the material content requirements that was set by the
respondents. Further research could focus on whether teachers have ever encountered with these materials
and whether they are using them and to what extent. This would give us further information about the

teacher’s needs in the area of methodical support for robotics.

Throughout our research, we have tried to point out the needs that teachers have in the area of
methodical support for robotics, pointing out the potential areas of support in the planned activities that are
part of the Digital Education Strategy in 2020. At the same time, we also point out to some exemplary
commercial products that are being created for this purpose abroad, and which can be an inspiration for
Czech creators, because relatively few Czech-language materials are available at the moment. If the new
digital teaching aids are to be included in the newly developed curriculum, initial support for teachers

should be given a priority in their deployment.
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Abstract: The evaluation of in-service training for teachers is becoming a ’'must do’ worldwide. This issue is of particular
importance in the field of in-service teachers training on ICTs’. Research has shown that one way to introduce ICTs
successfully’ in schools is through different kind of training programs and professional development for teachers. It is not just
a matter of buying technologies, but also letting teachers be ready to master technology use in daily activities with their
students. After years of massive ICTs’ based training, to date, there is not a clear clue about the effects of this process.
Technology has been introduced in schools, teachers have been trained, but there is no evidence about the effects of this
training. From the other hand, there are various methods and approaches for the evaluation of training programs for teachers
in-service training on ICTs’. In the study presented, it is postulated that teacher education programs on ICTs’ could be
evaluated using student-related variables such as students’ competencies, and students motivation, since teachers play an
essential role in student development. A study measuring primary school student motivation, classroom climate in the
subcategories of competitive, individualistic, and cooperative learning, and students’ competencies in reading and
comprehension and mathematics, in control and experimental classes, was conducted in 8 classes in primary schools (students
sample N=134; 64 from the experimental group: 4 classes). Teachers in experimental classes received training on topics such
as the effective use of information and communications technology (PC, Interactive Whiteboards, Videogames, ...) to be
applied directly to their students, over a period of three years (from grade 3 to grade 5), while teachers in the control group did
not. Logistic regression was performed to investigate which student-related variables significantly predicted affiliation with
control or experimental group. Results of the study show proximal training transfer has taken place in the form of increased
use of ICTs’ in the experimental classes, but no evidence of more distal effects was found, which means that even using more
participative training on ICTs’ for teachers does not lead to an improvement of students’ competencies, motivation and
classroom climate. More specifically, the frequency of interactive whiteboard use significantly predicted group affiliation.
Even though in this study no conclusive evidence for more indirect effects of teacher training on variables such as student
achievement could be found, it is argued how the given approach to teacher training on ICTs’ evaluation could be beneficial.

Introduction
The aim of the current study is to find alternative ways to evaluate and measure the success of a teacher

training programme on ICTs’ by assessing student competences, motivation, and classroom climate. It has
been postulated that an effective training of teachers would lead to improvements in the previously
mentioned properties compared to a control group whose teachers have not been trained. Hence, it should
be possible to evaluate teacher training using its direct and indirect consequences instead of relying on
satisfaction and feedback of training participants. In the current study, a teacher training programme’s
effectiveness and outcomes were to be indirectly evaluated using student-related variables. The frequency
of IWB use, the classroom climate in the dimensions of competitive, individualistic and cooperative
climate, the students’ INVALSI test scores in the subjects Mathematics and Italian before and after teacher
training, and the students’ motivation were expected to be of use in evaluating the teacher training success.
Due to the content of the teacher training programme, which included training in efficient use of ICTs, the
experimental group was expected to more frequently use ICTs in class compared to the control population.
Furthermore, the classroom climate, students’ motivation, and INVALSI scores were postulated to be
better in the experimental population in contrast to the control group. The article is organized in this way.

A first part is a literature review on the use of ICT in teaching and training process related to this. To begin
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with, an outline of training processes will be introduced before considering potential options to evaluate
teacher training. After that the empirical part with two logisti regression models and a final conclusion part
with possible future development of the research in this field.

Literature review on the use of ICT in teaching and related teachers’ training process, and the evaluation on teachers’
training

The use of information and communications technology (ICT) in schools has gained importance during
the past few decades. Evidence of its positive effects on students’ learning has been found, but despite
training programmes and investments by schools in ICT resources, the usage of ICTs in schools has
changed quite slowly (Mumtaz 2000). Teachers’ usage of ICTs depends on the institution, on available
resources and on the teacher.

On the one hand, educational ICT policies have been introduced to facilitate the use of ICTs in schools,
which can be based on numerous rationales, for instance the following four: (1) economic, to gain a skilled
work force, (2) social, to support students in becoming responsible and well-informed citizens, (3)
educational, to facilitate teaching and learning, or (4) catalytic, to accelerate educational innovations
(Tondeur, van Braak and Valcke 2007). However, an increasing convergence between the economic,
social, and educational rationale has been reported.

On the other hand, the way teachers truly use ICTs in the classroom is another matter. Teachers in
Belgium, for example, use ICTs in primary schools but still emphasise mainly the technical skills related to
ICTs instead of using them to support the subject related learning process (Tondeur, van Braak and Valcke
2007). Hence, ICT policies and the de-facto application of ICTs in the classroom might still be quite far
from one another. As long as this is the case, student learning does not benefit from ICTs as much as it
could since the ICT use does not reach its full potential.

An example of possible strategies to integrate ICTs into the classroom is the following method to
incorporate the use of interactive whiteboards (IWB) in primary school classrooms. In addition to the
acquisition of the IWBs, investments into both technical competence and classroom pedagogy are needed
to prepare teachers to effectively use an IWB in lessons. For this purpose, sufficient funds need to be
available (Beauchamp 2004). Prior to using IWBs, some skills, such as navigating the operating system
and file management, can be practised using computers instead. Once IWBs have been widely introduced
in the school, teachers require ongoing support and training in using the accessible programmes. After
initial information about a programme and its use in the classroom, further support for each programme
should be given, and no new programmes should be introduced until the teachers feel confident in using
the previous one. Hence, it will take the individual teachers differing amounts of time to go on to a new
programme or skill, meaning that whole-staff training may be useful in the initial phase of learning to use
the IWB, but not later on when teachers become more advanced users of IWBs (Beauchamp 2004). Thus,

flexible access to training may need to be provided to the more advanced teachers to give support when or
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if they require it. The final aim is a synergy between teachers, their students, and technology (Beauchamp
2004).

The learning solutions approach (LSA), as described by Gentile and Pisanu (2013), refers to designing

learning activities that are intentionally focused on cognitive goals matching the national curriculum.
During the LSA activities, students need to recall knowledge, interact with a software, solve pen-and-paper
tasks, cooperate with other students, and reflect on how and what they are learning (Gentile and Pisanu
2013). Hence, in LSA activities, technology is just one of the media used in the learning process.
The individual LSA activities have a duration from 2.5 to 4 hours and consist of five components:
contents, technologies, cooperative tasks, formative assessment, and feedback from teachers and peers. As
mentioned before, the contents are aligned with the national curriculum in terms of the learning goals.
Moreover, the technologies consist of various devices and software whose integration into lessons supports
teaching and learning, for instance reading comprehension and mathematics. The interaction between
students in small groups or pairs is a key feature of the cooperative tasks in LSA activities. The formative
assessment at the end of LSA activities measures students’ understanding and skills and informs the
preparation of feedback. Finally, the feedback closes the LSA activity by offering reflection on the given
activities based on what was or was not successful and effective and how it could be improved the next
time (Gentile and Pisanu 2013). Overall, the LSA represents one way in which technology such as IWBs
or computers may be integrated into lessons to enhance learning of a given subject matter and not only to
gain the technical skills necessary for using the devices.

Evaluation as part of an effective training system allows organisations to adapt training as necessary if a
certain training is not effective or otherwise keep it unchanged (Salas, Tannenbaum, Kraiger and Smith-
Jentsch 2012). As mentioned above, the training effectiveness can be assessed on several levels. Hence,
individual-, group-, or organisational-level factors that influence learning (during training) and transfer
(after training) are studied (Aguinis and Kraiger 2009). Widely used in training evaluation is the
Kirkpatrick four-levels approach that includes reactions, learning, behaviour, and results. The reactions, as
defined in Kirkpatrick’s levels, measure how well trainees liked a training programme, while the learning-
level records which principles, facts or skills have been learned (Salas, Tannenbaum, Kraiger and Smith-
Jentsch 2012). Furthermore, the behaviour-level regards the changes in trainees’ behaviour in the work
environment following training, and the results-level measures the outcomes of training such as fewer
errors or enhanced profits. However, Kirkpatrick’s approach has been repeatedly criticised in research
literature (Aguinis and Kraiger 2009).

Additionally, it has been proposed that organisations need to specify the purpose of the training
evaluation before beginning it (Aguinis and Kraiger 2009; Salas, Tannenbaum, Kraiger and Smith-Jentsch

2012) to allow for making informed decisions about what and how to measure. For instance, imagine an
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organisation conducted training to ensure their trainees are able to recall at least a certain number of
product details. If the training assessment now only looks at the change in the ability to recall product
details, they do not know whether the trainees are able to recall the set threshold amount proposed by the
organisation at the beginning of training. Trainees might have improved but may still not reach the
threshold set by the organisation, thus, the training would have been successful in the sense that trainees
improved, but unsuccessful in terms of achieving the set goal. Hence, there are two separate question of
interest: one concerning how much change occurred, the other regarding the achievement of a target
performance (Sackett and Mullen 1993).

Evaluation of training programmes in organisations is not likely to be conducted in truly experimental
designs, thus, controlling as many extraneous variables as possible while bearing in mind the limitations of
the designs used, is important to, nevertheless, achieve appropriate evaluation (Goldstein and Ford 2001).
Depending on the available resources, various designs can be applied to assess training effectiveness.
Combinations of pre-testing, post-testing and control group designs are possible to address threats to
validity, which will be discussed later on, and can be chosen taking into account the circumstances in the
individual organisational context. Pre-experimental designs include the one-group post-test-only design
and the one-group pre-test/post-test design and do not have control procedures, which hinders the cause-
and-effect relationship specification (Goldstein and Ford 2001). The second group of designs are
experimental designs, such as pre-test/post-test control-group designs and the Solomon four-group design,
which have varying degrees of control over some threats to validity. Finally, quasi-experimental designs,
for example the time-series design and the non-equivalent control-group design, are useful in various
social science settings where full control over the environment is impossible.

After considering the currently available designs to evaluate training programmes according to their
internal and external validity and their results on several levels such as reactions, learning, behaviour, and
results, novel indirect evaluation opportunities will be discussed in the subsequent sections using the
example of a teacher training programme. Additional methods to evaluate training programmes are useful
to improve the repertoire of evaluation methodology available to suit the resources and capacities of
individual organisations, and further investigation of the impact of teacher training on not only teachers but
also their students is worthwhile for understanding and improving student development. Furthermore, only
certain approaches are viable in real-life work environments such as schools. Hence, student-related
variables such as the student motivation, classroom climate, the in-class-use of information and
communications technology (ICT), and student achievements are discussed and appraised concerning their
usefulness in evaluating the effectiveness of a teacher training programme indirectly by using its impact on

students.
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Motivation is widely thought to be influenced by both intrinsic factors, such as pleasure in an activity,

and extrinsic factors, such as rewards for completing a task (Gagné and Deci 2005; Ryan and Deci 2000).
However, the relationship between intrinsic and extrinsic motivation needs to be established — in order to
facilitate the understanding of a person’s motivation — to enhance the capacity of relating the influence of
the motivational factors on student achievements.
Since it is commonly used in the field of education, the self-determination theory (Gagné and Deci 2005),
short SDT, will be the basis of the study at hand. It takes into account intrinsic as well as extrinsic
motivation and its subparts. The differentiation between autonomous motivation and controlled motivation
is essential in said theory since both are thought to vary in their underlying regulatory processes and
accompanying experiences. Furthermore, according to the SDT, an autonomy continuum exists, which
goes from acting with a sense of volition and choice to performing actions experiencing a sense of
pressure. By all accounts, behaviours can be characterised by their placement on a scale from autonomous
to controlled motivation (Gagné and Deci 2005). The absence of intention to act is referred to as
amotivation, from extrinsic and intrinsic motivation.

Previously, a study by Lepper, Corpus, and Iyengar (2005) on Californian public school students in the
grades three to eight found that students’ external and internal motivation experience a shift during
elementary school. A significant decrease of internal motivation over time was found while external
motivation differed little across time. Notably, the extrinsic and intrinsic motivation were measured
independently from one another by eliminating the assumption that the two are necessarily opposites
(Lepper, Corpus and Iyengar 2005). Conceivably, motivation may be useful to indirectly evaluate the
effectiveness of teacher training programmes since it is a variable, which is influenced by teacher
behaviour (Skinner and Belmont 1993) while at the same time affecting student achievement (Ryan and
Deci 1991).

Cooperative learning, which involves groups of students working together toward a goal, has been
found to impact classroom climate (Zahn, Kagan and Widaman 1986). Furthermore, since there exist
questionnaires that measure climate according to the competitive, cooperative, and individualistic climates
in a classroom based on cooperative learning (Miato 2004), it was selected for assessing classroom climate
for the purpose of this study. Moreover, another important factor for relying on cooperative learning was
its wide use in educational contexts (Johnson and Johnson 2009).

Cooperation effectiveness may be mediated by five variables: positive interdependence, individual
accountability, promotive interaction, appropriate use of social skills, and group processing. While the first
was already mentioned, the second variable, individual accountability, refers to assessment of individual
results by the group and individual in comparison to a standard performance, and the third, promotive

interaction, describes individuals supporting each other to achieve a common goal (Johnson and Johnson
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2009). Fourth, the appropriate use of social skills facilitates effective cooperation, since it, for example,
enhances communication. Finally, group processing takes place, for instance, when group members decide
on an action or reflect on actions of their members.

Nevertheless, as mentioned previously, cooperative learning based classroom climate may be assessed
on three levels: competitive, individualistic, and cooperative (Johnson and Johnson 2009). Additionally,
there exists a relation between classroom climate and teacher behaviour in the sense that a number of
teacher related properties might influence classroom climate. For instance, a teacher’s habit of self-
disclosure on Facebook can affect classroom climate positively as well as negatively depending on the
nature of the self-disclosure (Mazer, Murphy and Simonds 2007). Another example of how teacher
behaviour can influence students’ perception of classroom climate is that students perceive classroom
climate in relation to teachers’ use of humour (Stuart and Rosenfeld 1994). Hence, depending on the type
of humour and its quantity the classroom climate perceived by the students can change.

In recent years, student achievements have been measured using, for instance, nationwide tests, such as
the INVALSI state testing in Italy, or international tests, such as the OECD’s Programme for International
Student Assessment, short PISA (OECD 2016). Skills and abilities needed for subjects such as
mathematics or languages are tested to achieve results that are comparable either nationwide or even
internationally. In case of the INVALSI state testing, students from Italy are tested to establish their
performance in various grades and subject domains (Invalsi 2011, 2016; Invalsi 2013, 2016). The
INVALSI state testing is completed, for example, in the second and fifth grade of primary school (Invalsi
2011, 2016; Invalsi 2013, 2016). According to the performance of the participating students in certain
tasks of the mathematics or Italian tests, problems with specific tasks, and the cognitive abilities on which
they are based, can be identified specifically for individual classes or schools and, thus, can be improved
during the following school year. Hence, the test results offer a valuable diagnostic tool to plan and adjust
lessons to achieve the full potential of students.

Previously, it has been argued that teachers’ effectiveness and performance can be measured by
assessing student achievement. Large statistically significant differences exist between individual teachers
(Rockoff 2004). An increase of one standard deviation in teacher quality can lead to mathematics and
reading test results being raised by approximately .24 and .20 standard deviations, respectively, using
nationally standardised tests. Hence, enhancing teacher quality will in turn enhance student achievement,
which is generally desired. The evaluation of standardised test results is the task of schools and especially
teachers (Boscolo 2016). However, importantly, the performance of students is necessarily an indicator of
the teachers’ capacity and the school governance. If INVALSI test results can be used to assess teacher
effectiveness, it should be possible to use it to follow the training progress of teachers by tracing student

performance in relation to teacher training and its transfer (Fraccaroli and Pisanu 2016). Nevertheless, it is
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important to keep in mind the limitations of this approach since many variables influence student
achievement apart from teacher performance and the training transfer is already an important mediator
between skills learned in training and the effect the teacher training has on students.

Methods
To allow for indirect evaluation of the effectiveness of a teacher training programme using student-

related variables, teachers as well as their students were part of the given study. Furthermore, teachers and
their classes were assigned to experimental and control groups, participation was voluntary, and no
remuneration was provided. The study’s student population consisted of four experimental and four control
classes. The experimental and control classes were roughly matched according to the students’ number,
age and gender. Due to missing data and changes in the student population during the three-year study
period, finally, 134 students were included in the data analysis. The experimental student population,
n=64, consisted of 28 females and 36 males while the control student population, n=70, contained 35
females and males respectively. The Mathematics and Italian teachers from the four experimental classes
received training over a period of three years starting from the school year 2010/2011. The experimental
group teachers, n=11, voluntarily participated in the training programme. Three of the eleven teachers
taught mathematics, four Italian, two were assistants who accompany and help special needs children, and
two were IT teachers. While six of the eleven teacher actively participated in the training programme, the
other five were supporting the ones in training during lessons. The study was conducted over a period of
approximately three years. Data collection began at the end of the students’ second grade in primary
school, in the school year 2009/2010, with the INVALSI state testing. Finally, the last data was collected at
the end of the students’ fifth grade, during the school year 2012/2013, at which time INV ALSI state testing
and the evaluation of learning climate and student motivation took place.

The training for each topic was organised in three phases. The input, practice and reflection phases of
each topic were distributed over a time of approximately three months. The programme mainly taught
competences relating to management of IT, handling of a classroom, and the didactic processes of leading
an IT-related class.

At the beginning of the project, teachers together with the project staff analysed the INVALSI results, in
a specially adapted version of the INVALSI records to clarify the students’ abilities. Hence, it was
highlighted what knowledge, skills, and abilities students needed to improve in. Consequently, teachers
and staff planned LSA activities to improve the abilities in need of practice. The activities, materials, and
software applied were specificially made to target those abilities that had to be further developed.

During the next step, the teachers tried to apply with their students in the classroom what they had
planned beforehand. Afterwards, the success of the lessons was evaluated on two levels: the students’

results and motivation, and the didactic results of the teachers. Thus, during the next planning phase the
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teachers’ reflection results from the past classroom lessons would be used to enhance the planning and
conduction of the next LSA activities in the classroom.

The students’ motivation to learn was measured using the Academic Self-Regulation Questionnaire
(SRQ-A), developed by Ryan and Connell (1989) and translated to Italian for the purpose of the current
study. The SRQ-A consists of questions about four behaviours related to academic learning in the
classroom: doing homework, working on tasks during lessons, answering questions in class, and trying to
do well in school. Moreover, each question has four response options corresponding to the reasons for
academic achievement behaviours, namely external, introjected, identified, and intrinsic motivation (Ryan
& Connell, 1989). In this study, the relative autonomy index (RAI) was applied to summarise the
individual students’ motivational tendencies (Self-determination Theory 2016). The more positive the RAI
the more autonomous is the motivation of a student and vice versa.

The internal validity of the individual subscales of the translated SRQ-A version in the given sample
was good, the only exception being the identified motivation subscale at the first testing with a Cronbach
alpha value of .69 which is just below the usually desired value of at least .7. However, since the
mentioned subscale reaches a Cronbach alpha value of .86 at the second testing and deleting an item from
the scale would not have improved its validity, the test was nevertheless considered internally valid despite
the slightly low Cronbach alpha value.

For measuring the classroom climate, a scale based on cooperative learning theory called "Questionario
sulle preferenze di clima" was used (Miato 2004, 65-67). Measuring various facets relevant for classroom
climate, the scale consists of three subscales called competitive, individualistic, and cooperative climates.
Items include statements such as “In class, if I can choose, I prefer working with my other classmates” and
“In class, I like to do things alone”, which are rated by the students on a scale from “1 = very true” to “4 =
not true at all”.

The internal consistency of the classroom climate subscales in this sample was satisfactory with the
competitive climate reaching a Cronbach alpha value of .86 while the Cronbach alpha values of the
individualistic and cooperative climates were .82 and .83 respectively. Hence, the internal validity of all
three subscales was above the minimum accepted value of .7.

The students’ competences were measured representatively using the Italian INVALSI state testing
results from the subjects Mathematics and Italian at the end of the second and fifth grade, respectively. The
results from the standardised INVALSI state testing at grade levels two and five in 2010 and 2013 were
used correspondingly. Moreover, in case further information is needed, the INVALSI tests are described in
detail in the reports from which the given material was taken (Invalsi 2011, 2016; Invalsi 2013, 2016).

The internal validity at grade level two was .81 for the Mathematics test while a value of .88 was reached

by the Italian test, which was satisfactory in both cases (Invalsi 2011, 2016). Furthermore, the Cronbach
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alpha values for the Mathematics and Italian INVALSI tests at grade level five were .89, meaning that they
were internally valid as well (Invalsi 2013, 2016).

Results
The data processing was conducted using IBM SPSS Statistics Version 23. The motivation data

collected at T1, before and at the beginning of training, was combined with the results of the INVALSI
state testing of T1 while the motivation data, INVALSI state testing, and classroom climate from T2, at the
end of the study period, were integrated as well. Afterwards, the data sets from T1 and T2 were added into
one joined data set. Moreover, the INVALSI, motivation, and classroom climate results were checked for
outliers and the classroom climate and motivational data were tested for linearity and normality. Both
classroom climate and motivational data were reasonably close to a normal distribution. Furthermore, the
INVALSI test results were normalised.

A binary logistic regression was run with the categorical group variable, whose two values consisted of
control and experimental condition, as dependent variable. Moreover, the (independent) predictor variables
included in the model were Mathematics and Italian INVALSI at T2, motivation at T2, classroom climate
at T2, use of interactive whiteboards in class, and personal use of computers or tablets during lessons. The
sample size, n=99, was neither very large nor very small, thus, collapsing or deleting categories was
unnecessary. The issue of multicollinearity, meaning high inter-correlation between predictor
(independent) variables, was controlled for. There were no high inter-correlations in the independent
variables included in the model, meaning it was not necessary to exclude a variable due to inter-correlation
with another variable. Based on the first model above, a second binary logistic regression was run with one
block of data entry but this time using more detailed subcategories of the INVALSI mathematics and
Italian scores. The dependent variable remained the same as before. The INVALSI test scores included for
the mathematics and Italian INVALSI tests were chosen depending on their inter-correlation, which for the
applied method should not be too high (usually below .7, to avoid multicollinearity). Due to correlational
coefficients above the accepted threshold, six subcategories had to be excluded for the purpose of the
analysis. The scores included for the INVALSI mathematics test were numbers, data and predictions, space
and figures, and relations and functions, while the test scores of comprehension, detecting information, and
rewriting texts were used from the INVALSI Italian test. Furthermore, the competitive, individualistic, and
cooperative climate scores and the motivational score were included as independent variables.

Model 1
In the logistic regression, the data from n=99 students, 52 from the control and 47 from the experimental
group, was used. The Omnibus Tests of Model Coefficients is significant with a chi-square value of 23.166
and a significance level of .003, df=8, thus, the goodness of fit is satisfactory, and, hence, the model does

predict the experimental versus control group participants better than the first guess without predictors
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(independent variables) according to this test. Additionally, the Hosmer and Lemeshow Test, which
according to SPSS is supposed to be the most reliable test of model fit is non-significant, which indicates
that the model is a good fit, with a chi-square value of 8.069 and a significance level of .427, df=8. The
Cox & Snell R Square and the Nagelkerke R Square values are .209 and .278 respectively, indicating
between 20.9 and 27.8 percent of the variability in the dependent variable is explained by the given model.
Out of the total number of cases, 68.7 percent are correctly classified after the predictors were introduced,
in comparison to 52.5 percent without the predictors, suggesting that the predictors improve the model.
Moreover, 73.1 percent of the control group participants are correctly classified while 63.8 percent of the
experimental group participants are appropriately categorised.

Expectedly, only one slight outlier, ZResidual=2.73, with values above 2.5 being considered outliers
was found in this sample, since it was already controlled for outliers before running the given logistic
regression. Due to it being only one slight outlier it remained in the sample instead of being excluded.
According to the results, only the frequency of the interactive whiteboard usage (p=.012) and the students’
personal use of computers or tablets (p=.001) significantly predict the affiliation with either experimental
or control group. While the use of interactive whiteboards increased the odds of a student being in the
experimental group (B=.762), the use of computers or tablets decreased them (B=-1.071).

The odds ratio Exp(B)=2.14 indicates that students using interactive whiteboards more frequently were
2.14 times more likely to be in the experimental group than those who used it less. Note that neither the
confidence interval of the interactive whiteboard usage nor the one of the computer use included the value
1. Hence, while in case of the interactive whiteboard it is above one, it is below one for the computer use,
meaning that the first factor increases the probability of having been in the experimental group and the

second decreases it.

TABLE 1 VARIABLES IN THE LOGISTIC REGRESSION EQUATION IN MODEL 1.

95% C.I.for EXP(B)
B S.E. Wald df | Sig. Exp(B) Lower Upper
Mathematics T2 -,015 ,022 ,439 1 ,508 ,986 ,944 1,029
Italian T2 -,005 ,029 ,031 1 ,861 ,995 ,940 1,053
Interactive whiteboard use T2 , 762 ,305 6,250 1 ,012 2,143 1,179 3,894
Computer use T2 -1,071 ,332 10,434 1 ,001 ,343 ,179 ,656
Motivation T2 -,046 ,134 ,118 1 731 ,955 734 1,243
Competitive Climate T2 ,109 ,453 ,058 1 ,809 1,116 ,459 2,711
Individualistic Climate T2 ,563 ,630 , 799 1 371 1,757 511 6,042
Cooperative Climate T2 ,831 ,486 2,920 1 ,087 2,296 ,885 5,957

Note. Fields highlighted in grey are significant with values below .05.
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Model 2

Given the results of the first regression model, another logistic regression was run with n=99 students, 52
from the control group and 47 from the experimental group. The Omnibus test of model coefficients is
significant (p=.002) with a chi-square value of 32.784, df=13, the Hosmer and Lemeshow test is non-
significant (p=.619) with chi-square of 6.256, df=8. The results of both mentioned tests indicate that the
model is a good fit for the data. According to the Cox and Snell R square value of .282 and the Nagelkerke
R square value of .376, between 28.2% and 37.6% of variability in the dependent variable is explained by
the model. Additionally, with the predictors entered into the model in 73.7% of the cases the affiliation to
either control or experimental group was predicted correctly.

Only one slight outlier, ZResidual=2.503, was found in this sample, since it was already controlled for
outliers before running the logistic regression. Cases with values above 2.5 tend to be considered outliers.
However, due to it being only very slightly above the threshold for outliers it remained in the sample
instead of being excluded. According to the results, three variables make a significant impact on the
model’s predictions. The rewriting of texts (p=.025), the frequency of the interactive whiteboard usage
(p=.004) and the students’ personal use of computers or tablets (p=.001) significantly predict the affiliation
with either experimental or control group. While the use of interactive whiteboards increased the odds of a
student being in the experimental group (B=.934), the use of computers or tablets decreased them (B=-
1.190). The ability to rewrite texts slightly decreased the odds of students being in the experimental group
(B=-0.058).

The odds ratio Exp(B)=2.55 indicates that students using interactive whiteboards more frequently were
2.55 times more likely to be in the experimental group than those who used it less. Note that as in neither
the confidence interval of the interactive whiteboard usage nor the one of the computer use included the
value 1. Furthermore, the same was true for the text rewriting skill, whose lower and upper boundaries
were both below the value 1. Hence, while in case of the interactive whiteboard it is above one, it is below
one for the computer use, meaning that the first factor increases the probability of having been in the
experimental group and the second decreases it. The cooperative climate was close to being significant
(p=.061) with the odds of belonging to the experimental group increasing (B=.990) with it. However, the
confidence interval includes the value one with which the effect changes direction, and, hence, not much

can be deduced from the given result of the cooperative climate.
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TABLE 2 VARIABLES IN THE LOGISTIC REGRESSION EQUATION IN MODEL 2.

95% C.1.for EXP(B)
B S.E. Wald df | Sig. Exp(B) Lower Upper

Numbers ,005 ,018 ,087 1 ,768 1,005 971 1,041
Data and predictions ,026 ,019 1,810 1 ,179 1,026 ,088 1,065
Space and figures -,018 ,015 1,363 1 ,243 ,983 ,954 1,012
Relation and functions -,016 ,017 ,885 1 ,347 ,984 951 1,018
Italian comprehension -,001 ,027 ,000 1 ,982 ,999 ,947 1,054
Italian information detection ,021 ,015 1,834 1 ,176 1,021 ,991 1,052
Italian rewriting text -,058 ,026 5,049 1 ,025 ,943 ,896 ,993
Motivation -,039 ,148 ,070 1 , 791 ,962 ,719 1,285
Competitive Climate ,027 514 ,003 1 ,957 1,028 ,375 2,817
Individualistic Climate , 707 ,690 1,051 1 ,305 2,029 ,525 7,845
Cooperative Climate 990 ,529 3,500 1 ,061 2,691 ,954 7,593
IWB use ,934 ,325 8,267 1 ,004 2,545 1,346 4,811
PC use -1,190 ,352 11,402 1 ,001 ,304 ,152 ,607

Note. Fields highlighted in grey are significant with values below .05, fields with values slightly above .05 are highlighted in
light grey.

Conclusion
In the following, the main results of the correlations between the study variables and the results of the

two logistic regressions are discussed in order to evaluate the method of indirectly measuring training
success via the variables of student achievement, motivation, and classroom climate introduced in this
work. Finally, the general advantages and challenges of the given approach to teacher training evaluation
will be discussed.

Overall, the teacher training programme was expected to positively influence the students’ Italian and
mathematics INVALSI scores, their motivation, and their perception of the classroom climate, leading to
improvements in comparison to the control group students. However, the only two factors found to predict
a student’s affiliation with either control or experimental group were the frequency of use of the IWBs and
the personal student use of computers or tablets in class. On the one hand, a higher frequency of using
IWBs predicting experimental group affiliation is understandable since, as mentioned previously, the
teacher training programme involved, amongst other topics, the use of IWBs. On the other hand, it is
debateable why a higher frequency of personally using a computer or tablet during lessons was an
indicator that students belonged to the control group. As mentioned above, one possible reason could be
that students who used the IWBs recalled their use more dominantly and consequently underestimated the
amount of times they personally used computers or tablets in comparison to the more extraordinary or
novel IWBs. Another possibility is that only a certain total percentage of lessons was spent using

technology — be it computers or IWBs — so that the experimental classes used IWBs instead of and in
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addition to computers, while control classes used mainly computers and perhaps now and then IWBs.
Lastly, IWBs could have additional benefits, such as interactivity, in comparison to computers resulting in
the use of the latter being less relevant or necessary.

The non-existing predictive power of the student achievements in Italian and mathematics and the
motivation for the experimental and control group affiliation could be due to, for instance, control group
effects or poor transfer. While the latter is unlikely since transfer seemed to have taken place to at least
some degree, the former is more probable. On the student as well as the teacher level, group effects could
have been responsible for counterbalancing training effects. Hence, compensatory rivalry between either
the teachers of the control classes, their students, or both could have resulted in the similar student
achievements of both groups. Thus, even though some threats to internal validity such as maturation can be
eliminated as inapplicable to the current study, others could have had an impact.

The absence of the expected relation between the teacher training programme and the student-related
variables could have been due to a number of difficulties in the given study. First, it cannot be ruled out
that teachers from the control group took part in other training programmes during the three-year study
period. Moreover, the study had certain limitations such as the very small teacher sample with only six
teachers receiving training. Hence, if certain teachers were liked or disliked by the students or their
behaviour in terms of, for instance, humour was inadequate, it could already influence the student
population significantly. Even new teachers in either the control or experimental classes between the end
of the second grade when the first INVALSI state testing occurred and the third grade when teacher
training started could have influenced the study results since teachers are integral to student achievement
(Rockoff 2004).

The second logistic regression shows some indications that using the less general INVALSI scores can
show relations between student competences and teacher training. However, the effect found was very
small. A probable cause is that the more distal the effect is from the training programme the more difficult
it is to find a significant result. The frequency of using interactive whiteboards or computers in class are
the variables, which are closest to the training programme in terms of transfer. Thus, it seems plausible that
these are the variables for which an effect was found. Following the frequency of using the two media, the
classroom climate and motivation are a little more distant from the training programme and, hence, to
result in changes it requires more distal transfer than the use of media in class. Ultimately, the largest
distance exists between the student achievement and the teacher training since, for instance, motivation
influences the learning and achievement of students.

In general, assessing the effectiveness of teacher training programmes using student-related variables
like student achievement, motivation, and classroom climate, has certain limitations since it is a rather

indirect approach to training evaluation. Theoretically, teachers could ‘“cheat” the testing system by
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teaching to the test so that their students get good test scores without truly learning and understanding the
underlying skills and cognitive processes. Moreover, to see effects in student-related variables transfer
definitely has to have occurred, otherwise, there can be no training related effects. Depending on the
variables, the transfer results measured are more proximal to the training programme or more distal. It
seems plausible, that finding significant changes in variables that only require proximal transfer is more
likely than in variables for which, for them to be affected, distal transfer has to have occurred.
Additionally, students need to be open to change and be ready to get involved in novel teaching styles to
truly benefit from the opportunity to improve their learning experience using skills and knowledge the
teachers gained from training. Finally yet importantly, many factors influence student achievement, not the
least of which are, for instance, contextual factors such as the students’ socioeconomic backgrounds (Sirin
2005).

Nonetheless, advantages and benefits of evaluating teacher training programmes using student-related
variables may outweigh the disadvantages. Previous research has indicated that teacher quality can
significantly influence student achievement (Rockoff 2004). Hence, it would be remiss not to utilise
student achievement in teacher quality evaluation because high quality teaching is the overall aim of most
if not all available teacher training programmes. State testing, especially, is implemented regardless of
teacher training and the outcomes are readily available to teachers providing data for pre-training and post-
training, which can be compared across classes or schools. Moreover, state testing results offer comparable
standardised measures of student achievement. Thus, to use state testing results to evaluate the
effectiveness and success of teacher training programmes is effective in terms of cost and time since the
tests are conducted independently from the training and do not have to be administered by the trainers. Pre-
training test results can be used to inform the training programme concerning the training needs. Overall, it
is important to not only measure proximal but also distal transfer of the training contents. For training to be
able to achieve its full potential in terms of its effects in the work environment it needs to be widely
transferred. Hence, being able to measure effects of training using variables that differ in the kind of
transfer necessary for them to be effected is worthwhile since it will offer opportunities to achieve a deeper
understanding of the transfer, which took place for a specific training programme.
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Abstract: Programmed learning is a pedagogical direction, whose origin dates back to the fifties of the last century. Its
founders are B. F. Skinner and S. L. Pressey. Programmed learning is based on five key pillars, principles that influenced the
later development in various areas of education, particularly in the field of e-learning. Are those principles still relevant? How
much are they contained in the current form of educational applications?

The following paper presents the different principles of programmed learning in their original and current form as we can find
it in the current educational applications. We use not only research of domestic and foreign sources, but also analysis of
educational mobile applications for i0S. Considering the professional focus of the research team, applications from the field of
natural science useful for teaching students aged 11-15 years were included in the sample of applications. During the analysis
there were searched programmed learning elements, specifically principle of active responding, principle of reinforcement,
principle of small steps, principle of self-pacing and principle of evaluation and program revision

The research results implies that in the applications it is being worked with all principles of programmed learning and Error-
based work appears. Although the principles often do not match the original concept of programmed learning.

Aim of our work is not only revive the link B. F. Skinner and answer the question of the viability of the principles of
programmed learning today, but also introduce applications that use and further develop these principles.

Introduction
Programmed learning (or programmed instructions) is a method of learning which dates back to the

fifties of the last century. The founders were S. L. Pressey and B. F. Skinner. The origin of some of the
thoughts, which later served as a base for formation of programmed learning, extends even to the ancient

world or to J. A. Komensky (Vinsalek 1969).

It was a problem which teachers face to these days that was an important impulse for the origin and,
above all, the development of programmed learning. The problem is related to the increase of the
curriculum, which is caused, among other things, by technology development and human evolution, in

other words, by the increase of knowledge (Vinsalek 1969, Liskar 1981, Kuli¢ 1966, 130).

Programmed learning influenced later development of various fields in education, especially in the area
of e-learning. Yet, it may seem today that this method of learning is outdated. The original state,
represented by teaching machines, is really just a history now. However, the principles of programmed
learning themselves find their place in present days too, namely in various fields of education and
educational research. Programmed learning is applied in the field of Cybernetic Pedagogy research
(AberSek et al. 2014) and in the concept of individual learning (Durmuscelebi 2013). It is used in the areas
of theoretical teaching of Physical Education and Sports (Becea, Pelin 2013), Technical Education
(Lugari¢, Kostanj¢ar, Petkovi¢ 2005), Chemistry (Izzet Kurbanoglu, Taskesenligil, Sozbilir, 2006) and
others. It obviously plays a role in different forms of e-learning (Kjell, 1998, Gangur, Martinovsky, 2012,
Gangur, Martinovsky, 2013).
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In the research, we decided to focus on mobile applications for education in the field of Biology which
may be used for teaching children at the age of 11 to 15. We determined to find out to what extent they are
in compliance with the programmed learning principles. We do not expect that the modern applications
would fully comply with the principles of the programmed learning. Nevertheless, we are convinced that
certain elements, ideas or parts of modern applications are in line with the programmed learning principles

and the individual principles find their use in modern education, albeit in a different form.

Theoretical bases
Definition of programmed learning - “We understand programmed learning as a science discipline

which is rooted in educational psychology. To comprehend the nature of programmed learning means to
understand basic learning principles and laws, which were developed many years ago and conceived

particularly by Watson, Thorndike, Pressey, Skinner, Crowder, Pask, Landa and others *“ (Vinsalek 1969).

It is very complicated to sum up the core of programmed learning in a simple definition: “In the
broadest sense, we understand that programmed learning is a controlled process with small but logically
closed educational sections, where the pupil is active” (Liskat 1981, 6). In a simplified approach, it is
possible to see programmed learning as “an intentional process forming pupils through programmed

learning resources “ (Formel 1991, 18).

Based on the approach of programmed learning by B. F. Skinner, we may understand programmed
learning as a controlled learning process, based on the learning laws. The principles of programmed
learning are then the rules how to organize natural conditions and learning process so that these principles
may be applied (Tollingerova et al. 1966). And this is the point where we get to the programmed learning
principles. The principles of B. F. Skinner (1968) may be considered to be the best known and the most

widespread approach to programmed learning principles (Hoskova-Mayerova, Rosick4, 2012).
Programmed learning principles

- Principle of active responding

- Principle of reinforcement

- Principle of small steps

- Principle of self-pacing

- Principle of evaluation and program revision
Although we come out particularly from the Skinner’s meaning of programmed learning principles, we

expand our view by approaches of some other significant innovators in programmed learning.
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Principle of active responding - “Learning is effective in that moment when it is provoked by a
problem or a question and when it is proved in a separately formed mostly correct and clear answer “

(Tollingerova et al. 1966, 17).

“The principle of active responding is based on generally valid knowledge from educational
psychology. The pupil learns better if he is somehow active during the learning process” (Liskat 1981,
19).

The original application of the principle of active responding into practice is in the form of learning
materials which consist mostly or only of questions to which pupils need to find answer. The questions
may have various forms, from mathematical examples, over filling a proper expression in a sentence, to
solving a problem. The explanation of the learning material is presented minimally or is completely
missing. The work out of learning materials, considering the principle of active responding, is evident if
you look at some teaching tools, eventually at programmed text books (Tollingerov4 et al. 1966). When we
talk about the form, which is given to learning material by the principle, it is necessary to realize that the
result form is actually a union of all the five principles of programmed learning and it is not really possible

to separate the impact of one from the others.

Principle of reinforcement - “Learning is effective in that moment when every included activity is fixed
by knowledge of its result, when such knowledge is accompanied by awareness of success and when it is

sufficiently frequent, immediate and continuous “ (Tollingerova et al. 1966, 19).

“The principle of immediate reinforcement expresses a requirement that the pupil should be informed

about his quality of performance after each step, each answer to a question ““ (Liskat 1981, 19).

The principle of reinforcement is closely connected with the principle of active responding. The
teaching process consists of individual questions or issues and the pupil should answer to them and after
that is informed about the quality of his answer. The core of the principle of reinforcement is a feedback.
The feedback is integral to teaching process. The principle of reinforcement requests to reinforce or
strengthen the process immediately after the pupil answers though. Therefor it is necessary to get an

immediate feedback.

Principle of small steps - “Learning is effective in that moment when it is served in small batches and

small steps and when it is organized in the way that each pupil has his own instructor” (Tollingerova et al.

1966, 20).

“The principle of small steps allows dividing the learning material into sub-tasks, sub-questions or sub-

operations and orders them into certain chain or sequence” (LiSkat 1981, 19).
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There also arises a question of defining small steps. How big should be the steps? How much should be
the study material divided to achieve the biggest effectivity in learning? One of the points of view to the
problematics of the size of steps, which is mentioned by VinSalek in his book (1969,17), is: “Learning
material is divided into elementary batches, so called steps. The level of elementarity of a step is relative.
What seems to be elementary in one system does not have to be elementary in another one. The
elementarity always depends on the level of pupil’s development. It is necessary to consider age and
individual peculiarities of the pupils.” From our view of today, it would be suitable to add that it is also

important to consider the character of the working material while putting the steps in the order.

B. F. Skinner holds the view that a step should be so small to limit the errors to minimum. Nevertheless,
in compliance with the previous opinion it is obviously necessary to find an optimal step size, hidden
somewhere between too short steps and too long steps. “Based on the given steps, if a pupil does not
understand the following learning material, it is a signal that the step was too long and the rule was

broken. On the other hand, too short steps do not wake up activity at pupils, they decrease their motivation

and may be boring “ (Vinsalek 1969, 17).

Looking at the application of the principle of small steps now, it is essential to focus on the proper
division of the learning material into elementary parts. At the same time, the size of individual parts or
steps must be subject to the character of the learning material, age and individual peculiarities of the
learners. In practice, the principle of small steps may be applied in the following way. Take a large
complete topic, divide it into learning activities which are interconnected between each other and that
prevents the atomization of knowledge and may be so large to allow solving even more complex problems.

The point is to find the right balance between the huge unit and the small steps.

Principle of self-pacing - “Learning is effective in that moment when the reinforcement is given
immediately but on the other hand so quickly to make it suitable for each pupil with his individual

possibilities” (LiSkar 1981, 18).

“The principle of self-pacing expresses a requirement that the pupil should be able to move from one

step to another at his own discretion” (Liskat 1981, 19).

The idea of the principle of self-pacing comes out from the individual need of the pupil. Each child has
different needs regarding the speed and that relates even to the time needed to acquire certain knowledge,
activities, to solve a problem etc. In frontal teaching, there is a rule that some pupils do understand the
material better and some other are not able to manage it in the time given to learn. Time for the individual
teaching-learning activities depends on the needs of the majority or on the needs of the slowest ones. This
fact belongs to disadvantages of frontal teaching. Its influence is felt by both pupils and teachers. The

principle of self-pacing leaves pupils to fill in the individual study activities according to their own
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individual needs. That is an important aspect which increases motivation of learners and overall increases

the efficacy of the learning process.

Principle of evaluation and program revision - “The efficacy of learning is the higher the more
precise is the evaluation and program revision of each part of it, at each moment and for each learning

individual”’ (Tollingerova et al. 1966, 27).

Unlike the previous four principles serving to optimize learning conditions, the fifth principle is focused

on the optimization of evaluation and program revision.

Whether we look at the principle of evaluation and program revision from the point of B. F. Skinner or
any other specialist on programmed learning, there is always a consensus in the aim of its effort. The
principle of evaluation and program revision is effort to optimize a tool of programmed learning, to bring it
in the optimal form. From the point of view of modern applications for education, we may state that it is
the evaluation which represents a tool of evaluating to us and gives us a feedback necessary for making

good-quality applications for education.

Error-based work - Although this is not one of the principles of programmed learning, the question of
how to work with errors or mistakes is fundamental part of programmed learning. “Is it good to learn

through learning without errors or with them?” (Kuli¢ 1971, 6)

In the theory of programmed learning, we can see two completely opposite opinions to this question.
Questions are the main tool of programmed learning, they evoke and control the learning process.
According to B. F. Skinner, the answers to those questions are, above all, the acts of learning. The aim is to
call up these answers and fix them. B. F. Skinner rejects any negative, aversive fixation and requires to get
at least 95% correct questions, which actually eliminates errors in learning (Skinner 1968). The opposite
opinion can be seen e.g. at N. A. Crowder. He finds responses to be primarily acts of diagnosis. They
provide information on the actual achieved stage of the subject and decide about further procedure of
learning and its management. In this case, the error forms an integral part to the learning process.
“Learning without errors cannot itself guarantee a good acquirement and on the other side, errors in the

learning process do not exclude that” (Kuli¢ 1971, 10).

In our point of view, error-based work forms a fundamental part of the principle of reinforcement.
Learners should be informed whether he made a mistake and if so, he should learn about the nature of the
error, alternatively the level of error and ideally the reason why he had made the error. The answer to a
question: ”"Why did I make a mistake?” is really useful for the learner to help him understand the problem
(Kuli¢ 1971). 1t is not a condition of a feedback to tell the learner the correct solution. The learner must

achieve the right solution, but he may work with errors to choose the way how he would reach it.
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Methodology
In the research we have analysed the application for mobile device with operating system 10S (iPad),

which may be used during the lessons of Biology at elementary schools in the Czech Republic. Biology is
learnt by pupils at the age of 11-15. In our analysis we have focused especially on the applications which
are free to download at AppStore. Unfortunately, there are not many applications for free and most of the
mentioned applications may be downloaded for free in the limited version. If a teacher wants to use all
functions of the application, he is obliged to pay its extension. The analysed applications were divided into
two groups. The first group belonged to the analysis of final applications with certain specialization. The
second group included the evaluation of the applications which help teachers to prepare learning materials
and therefor they may be used in other fields too, not only in Biology. The analysis was focused on
presence of programmed learning principles. For better orientation, we have made a table and placed there
questions which helped us finding out about the presence of programmed learning principles (see the table
1). To get better comparison of individual applications, we have used only the scale of 2 answers: 1 for yes

and O for no.

TABLE 1. REPRESENTATION OF PROGRAMMED LEARNING PRINCIPLES

Principle of | Principle of | Principle of | Principle of | Principle of | Principle of | Principle of | Principle of | Work with
active reinforcem | reinforcem | small steps | small steps | self-pacing | self-pacing | evaluation | error
responding | ent ent and

program

revision
Does the Does the Does the Is the Does the May the May the Does the Does the
application | pupil geta | pupil get application | application | pupil set up | pupil work | application | application
require feedback any divided in allow more | alevel of with the offer a allow
active during the | explanation | the than just difficulty application | possibility | making a
approach work with within the adequate one in the independen | to evaluate | mistake?
of the the given steps? activity? application | tly? and give a
pupil? application | feedback? ? feedback to

? its authors?

Source: own

Based on the variety of applications, we were interested also in some other details, among other things,
we tried to find out how many active elements of learning the application has, whether the feedback is
immediate and what form it is, how much time the application activities require, if the application is

limited by time and how the application works with errors.

We have approached the research the way that we did not look for an ideal application from the point of
programmed learning. This was, according to our initial consideration, not too much probable or such a
result would be really surprising. Therefor we focused on the individual principles of programmed

learning, or ideas on which the individual principles are built on.

Principle of active responding - From the beginning, we approached to the principle of active

responding with no effort to find the principle of active responding in its original version. The possibility
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that we would find it in the applications for education was not too realistic. That means we were searching
for the idea on which the principle of active responding is built on. The idea, which the Principle of active
responding comes out, is in the effort to involve the pupil actively in the learning process, when the pupil
is no more just a passive recipient of information. Any educating activity which makes the learner “to
think” or gives them the opportunity to react in a certain way may be an active reception of information
(Manak 1998). In ideal case, the pupil actively receives information actively during all the work with the

application for education.

Applications for education may be formed by various educational elements. A learning text and most of
the audio-visual tools (video, sound records and non-interactive animations and pictures) serve mostly to
passive reception of information. On the contrary, questions, tests, tasks in the form of interactive

animations and various game elements may serve to involve pupils actively.

Principle of reinforcement - The existing form of the principle of reinforcement in Edu applications is
visible in form of a feedback on individual activities performed in applications for education. We were
analysing whether pupils get any feedback during the individual activities, whether it is an immediate

feedback and in what form is the feedback given.

Principle of small steps - During the research on the principle of small steps, we analysed whether the
application for education is divided into different sub-activities or whether it is just one activity and at the

same time what is the size of individual activities from the point of time and included learning material.

Principle of self-pacing - While working on the research on the principle of self-pacing, we faced a
problem of what is really possible to analyse. We tried to find out whether the application allows pupils to
work according to individual needs. We have not tested whether it really corresponds with the principle of
self-pacing, just whether it allows self-pacing. The thing is that it is hard to determine for a significant part
of tested applications whether the application is in accordance with the principle of self-pacing. In case of
tested applications, it is up to the teacher and his approach, material conditions and the way of using the
application. Even assuming that the material conditions are ideal and every pupil has his own mobile
device and application available, it will still depend on the way the teacher decides to use the application

and how he implements it in the concept of his lesson.

The principle of evaluation and program revision - is the most problematic, considering the
possibilities of the research. All mobile devices offer due to their distribution systems the possibility to
evaluate the application by its users and this way give a feedback to its creator, whether it is for android or
10S. You can find a bookmark Feedback at each application available at AppStore. After clicking on the
bookmark it may pop out a star system (where the user can evaluate the application from 1 to 5 stars) or

specific reviews by other users. Yet it is impossible to decide whether the authors follow the feedback and
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optimize their applications. So we may say that the analysed applications are in compliance with certain
version of the principle of evaluation and program revision, yet we cannot confirm that they really meet

this principle.

Error-based work - During the research we also focused on the way the applications for education
work with errors. We were looking whether the applications let pupils make a mistake, whether they work

with the mistakes and in which way.

Results
As already mentioned, the analysed applications were divided in two groups. See the list below with the

results of the research.

EduApps for Biology teachers - The first group of the analysed applications were already finished
applications with specialisation on Biology. These applications were most of the time closely related to a
particular topic. In all cases are these applications available online for free in basic version only (lite), the
full version of application is unlocked after paying a fee. See the table 2 showing the presence of

individual principles of programmed learning.

Having 10 applications for the research, we noticed the principle of active responding at half of them.
The rest of the applications did not content any element which would place the pupil into a different role
from the passive recipient of information. We found the principle of reinforcement at half of the
applications too. However, it is always just information whether the pupil answered correct or not (some
texts are accompanied by a convenient sound), no extra explanation to the answer appears in the analysed
applications. By contrast, the principle of small steps is present in all the applications. As mentioned
above, the applications are focused on relatively limited topics and their structure is clearly and logically
ordered. The principle of self-pacing was found in all the applications for the pupil can manage to work
with all of them by himself, according to his individual needs. It is even possible to set up the level of
difficulty at one of the applications. The last searched principle, the principle of evaluation and program

revision, may be looked up in all the analysed applications too.
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TABLE 2. PROGRAMMED LEARNING PRINCIPLES AND THEIR REPRESENTATION IN EDUAPPS FOR BIOLOGY TEACHERS

o) =) o} ~ o=l w ™
ZIEZ|Z|E|E|8|8|E|F |5 |x
o & = = ] = | e = o w | 2
e e} = =3 @ = =
- . & =2 = | = @ Zz W £ | 8
Principles Question @ = % Q 2 =] =
a. e 2
« v
Principle of Does the application require active
active approach of the pupil? 1 0 1 1 1 0 0 0 1 1 5
responding
Principle of Does the pupil get a feedback during
reinforcement the work with the application? 1 0 1 1 1 0 0 0 1 1 3
Principle of Does the pupil get any explanation
reinforcement within the given feedback? 0 0 0 0 0 0 0 0 0 0 0
Principle of Is the application divided in the 1 { { 1 1 ] ] ) ) ) !
small steps adequate steps? 0
Principle of Does the application allow more than
small steps just one activity? 0 1 1 1 1 0 0 1 1 0 7
Principle of May the pupil set up a level of 0 0 0 0 0 0 ] 0 0 0 !
self-pacing difficulty in the application?
Principle of May the pupil work with the ! 1 1 ! ! ! ! 1 1 1 1
self-pacing application independently? 0
Principle of Does the application offer a possibility
evaluation and to evaluate and give a feedback to its 1 1 1 1 1 1 1 1 1 1 10
program authors?
revision
Work with error | Does the application allow making a
mistake? 0 0 0 1 1 0 0 0 1 0 3
Application score 5 4 6 7 8 3 4 4 7 4 -

Source: own

Applications for creating teaching materials - Beside the applications which are focused and
specialized on teaching Biology, we have analysed another 4 applications which serve to create teaching-
learning materials so that every teacher may adapt them to his subject (see the table 3). The applications
allow teachers to use the programmed learning principles in an easier way than the ready applications,
because it is easy to adjust their content, difficulty or form of questions. The disadvantage 1s that it is time-
consuming investment for the teacher to create materials (Benediktova 2016). Although the applications

are quite intuitive, it is necessary for teacher to be able to work with them.

Representation of the programmed learning principles in the tested applications is shown in the table
below. All the 4 analysed apps allow teachers to create material which fulfils the principle of active
responding. There are many forms of questions, which expect some reaction from pupils. From classic test
questions, where the Socrative application works with a multiple correct answer, over matching the terms,
assigning the labels in a picture (iBooks Author, Stick Around) to the questions with free answer, which
must be typed on a keyboard by the pupil. The principle of reinforcement, i.e. a feedback, can be found at
all the applications too. Yet its form is different. While the Socrative and Quizlet app informs the pupil on

his results of the respond immediately, iBooks Author or Stick Around provides a feedback after all the
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activity is completed. A teacher may even add explanation to the answer in the Socrative application. The
principle of small steps which means the division of learning materials in adequate units depends in cases
like that on the teacher. If the teacher follows the principles of programmed learning while creating
materials, he will have no problem to meet this rule. It also applies to all applications listed in the table that
it is possible to work with learning material during several activities. The best for showing the principle of
small steps is Quizlet app. There at first, the pupil may practice learning materials via flashcards, turning
virtual cards, where one side contents a question and the other side has an answer, then he can write in the
correct answer. Finally, to strengthen learning material there is so called match mode, where the pupil
matches questions to answers in time so he can compete with his classmates. The principle of self-pacing
is followed too as the applications do not work in time but the pupil has plenty of time to answer, except
some of the modes in the app Quizlet. On the opposite, these modes use time measuring like a motivation.
The fifth principle, the principle of evaluation and program revision, including the possibility to give a
feedback to authors of the application is also represented in all the analysed applications. Interesting
differences were noticed during analysis of work with errors. Two tested applications work with errors.
Quizlet uses the errors to benefit very well when it sends the questions with wrong answers back between
the not answered questions so the pupil has to answer it again. If the answer is wrong again, the principle

repeats, as mentioned above.
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TABLE 3. PROGRAMMED LEARNING PRINCIPLES AND THEIR REPRESENTATION IN APPLICATIONS FOR CREATING TEACHING
MATERIALS

@ v B | @ | ™
A RN AR
s |E |~ |32 |8
Principles Question S Z |5 g
5 | § &
s |2 | %
Principle of active responding Does the application require active approach of the pupil? ] ! ] ] 4
Principle of reinforcement Does the pupil get a feedback during the work with the I 1 I I 4
application?
Principle of reinforcement Does the pupil get any explanation within the given ) !
feedback? 0 0 0
Principle of small steps Is the application divided in the adequate steps? ] ! ] ] 4
Principle of small steps Does the application allow more than just one activity? ] ! ] ] 4
Principle of self-pacing May the pupil set up a level of difficulty in the application? 0 0 0 0 0
Principle of self-pacing May the pupil work with the application independently? ] 1 ] ] 4
Principle of evaluation and Does the application offer a possibility to evaluate and give ] ! ] ] 4
program revision a feedback to its authors?
Work with error Does the application allow making a mistake? ! 0 0 ! 5
Application score 7 1 6 7 -

Source: own

Discussion
If we look at overall results of the research from the point of the individual principles, we will get a

comparison of the original version of the individual principles and the existing version, which was found in

the analysed application (see the table 4).
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TABLE 4. OVERVIEW OF PRESENCE OF PRINCIPLES OF PROGRAMMED LEARNING IN ANALYSED APPLICATIONS

How many times the principle appeared
. Applications for
L. . EduApps for Biology . .
Principles Question teachers Cl‘eatll.lg teaching
materials
Number Percent Number Percent
Principle of active Does the application require active
responding approach of the pupil? 4 100% 5 50%
Principle of reinforcement | Does the pupil get a feedback during the 4 ]
work with the application? 00% 3 0%
Principle of reinforcement | Does the pupil get any explanation within | )
the given feedback? % 0 0%
Principle of small steps Is the application divided in the adequate
rinetp P steps? pplication Gvicect au 4 100% 10 100%
Principle of small steps Does the application allow more than just
one activity? 4 100% U 70%
Principle of self-pacing May the pupil set up a level of difficulty in 0 0% 1 10%
the application? ¢ °
Principle of self-pacing May the pupil work with the application
independently? 4 100% 10 100%
Principle of evaluation and | Does the application offer a possibility to 4 ! 1 !
program revision evaluate and give a feedback to its authors? 00% 0 00%
Work with error Does the application allow making a
e TP £ 2 50% 3 30%

Source: own

Principle of active responding - We met the principle of active responding in the form really closed to
the original concept, which means the form of tasks and questions, especially at the applications for
creating teaching materials. All these apps allow creating activities in the form of teaching-learning tests.
Together with fulfilling the other principles, the applications get really close to the original concept of

programmed learning.

In the second surveyed category, which means EduApps for Biology, we encountered a dual approach,
either quite active or on the contrary totally passive. The applications with the passive way work just on
the principle of passive displaying information. They may include a certain level of interactivity,
nevertheless, that would serve only to select the displayed information. Atlas ptakli (Encyclopedia of birds)
may be an example of such an application. It displays selected birds together with information about them
or with a record of their sounds. The applications which aim to involve pupils actively do so via activities
with various game elements. Such an application is e.g. Build a Body where the pupil puts together a
human body from the individual organs. The pupil is active receptor of information during all the work
with the application. We have met an application close to the original principle of active steps at EduApps
for Biology teachers too. For example Botany where the pupil is examined through test questions from the

field of plant kingdom.
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Looking at the results of the research, we can state that the principle of active responding is really
reflected even in the modern applications for education, although its version often does not correspond

with the original concept of programmed learning.

The principle of reinforcement - appears in the applications in both forms, as a feedback or in the
form required by the original concept of programmed learning which means the immediate feedback.
Based on the research results we found out that a certain form of a feedback is implemented in all the
applications with active approach to the information transmission. That is a really positive result. Of
course, the applications with passive approach have no feedback as there is no activity for its relation (e.g.

3D Brain).

9 of the 14 analysed applications provide a feedback immediately. It is communicated through a simple
notification, a piece of information whether the answer is correct or wrong or giving additional
information. The application Socrative provides a really suitable feedback when the pupil gets information
on the correctness of his choice together with a short explanation immediately after answering the

question.

Looking at the overall results of our research, we may see the abundant representation of the principle

of reinforcement in its original form.

Principle of small steps - The original form of the principle of small steps corresponds particularly
with the applications for creating teaching-learning materials. The apps for creating own materials support
a range of teaching activities which extension is only up to the teacher. For example, the Quizle application
practices the learning materials in various ways like matching the expressions, filling the words in or in the
form of closed questions. Thus they allow taking and dividing the learning materials in more activities like

the original concept of programmed learning presented.

The situation is different with the EduApps for Biology. We found out that most of the analysed
applications have the extent of one or few sub-activities, focusing on a very narrow topic. 3D Brain app is
for example focused only on brain building. It is not possible to say that the application would follow the
principle of small steps. However, if we take the application from the point of its implementation in the
lesson, the app may be considered to be one or several sub-steps according to the principle of small steps.
If the application is properly implemented in other activities and learning materials, it way work according
to the ideas on which the principle of small steps is built. An example may be iCell. The app is dedicated
just to describing plant, animal or bacterial cells. The pupil watches each cell himself and by clicking on

certain organelle, a short description is displayed.

Principle of self-pacing - In the original conception of programmed learning, working with a teaching

machine, or another form of programmed learning was a whole teaching unit. In that case, the principle of
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self-pacing may be met as there is no following activity directly after the work with a teaching machine.
Regarding the analysed applications, working with the apps does not fill the entire teaching unit. It is more

just its part.

Let’s take the application Atlas ptakti as an example. The teacher gets into the situation when either he
sets up a specific time for work with the app or lets pupils work in their own tempo so the pupils finish
their work in different intervals. Therefore, there is no certainty that all the pupils go through all the
requested learning materials. The situation may be solved by applications based on principally repetitive
activities (the same activities with slightly different content), where different pupils manage different
number of activities in the same period of time. Nevertheless, in such a case the pupils reach different
levels of knowledge they gained. Let’s give an example with the application Socrative where are similar
sets of practicing questions and it is only up to the pupil how many sets he manages to go through in the

given time.

At the level of working with the application, the principle of self-pacing is applied at all the
applications. All of them allow the pupil to work independently. However, from the point of involving the
app 1in the lesson we cannot be sure, in our opinion there is low probability that the principle would be met
completely. If we wanted to be sure, we would have to analyse the way of using the specific apps in

practice.

Principle of evaluation and program revision - The original conception of the principle of evaluation
and program revision corresponds the most with the applications for creating teaching materials. Using
these applications, teachers becomes at the same time creators of teaching-learning materials. Therefor

they may optimize their materials according to the results their pupils achieved.

Regarding EduApps for Biology, creators and teachers are almost always different people. The
feedback for creators is based on point evaluation of the application and connected comments, not on the
results of pupils’ work. Nevertheless, even in this case the creator can receive an adequate feedback
through the evaluation provided by the teacher or directly by the pupils who also have the possibility to

evaluate the app.

All-over we may say that there are preconditions for the proper functioning of the principle of
evaluation and program revision. They are in the form required by the application which obviously differs
from the original version and we do not work with teaching machines but with applications for education
with different concept. In principle, however, the form is alike. The relationship when the creator of the
Edu application gets a feedback based on the results of the work of pupils or from the teacher, who works

out the results of his pupils into his own evaluation.
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Error-based work - While analysing the applications, we encountered with three different approaches
to work with error. In the first case, the pupil is informed that he made a mistake and alternatively he is
learnt the right solution, but he does not work with the error anymore. In the second case, the pupil again
learns that he made a mistake and on the top of that, the application somehow reacts to the error. A really
interesting work is visible at the application Quizlet. If the pupil answers incorrect, the correct solution is
displayed and the question is placed at the end of the test and the pupil will absolve it again. The questions
are ordered in that way unless the pupil gives the correct answer to all of them. The third approach is in
compliance with the B. F. Skinner approach to work with errors. These applications do not let pupils to
make any mistake at all. Have an example in the application Build a Body. The pupil builds a human body
in the app. If he intends to place an organ in a wrong place, it will not remain there and will move back

into the “list” of organs.

Conclusion
Based on the research, we were able to answer the questions given in its beginning. Regarding the

viability of programmed learning, the answer is clear. Although programmed learning is no more used in
its original form, it still finds its place in educational theory and practice. The individual ideas and
principles have been transformed into a different version, yet they are still used, especially in the area of e-

learning and particularly in applications for education.

Even having the research done, it remains hard to answer the question to what extent these principles
are used. The applicability of the principles of programmed learning depends namely on the nature of the

Edu application and its intended use.

As expected, none of the analysed EduApps for Biology teachers meets the principle of programmed
learning fully. The best correlation of the principles of programmed learning appears in the applications for
creating teaching-learning materials, which allow making learning materials in compliance with the

principles of programmed learning.

There are at least two principles represented in all the analysed applications. All the researched
applications may fulfil the principle of self-pacing and the principle of evaluation and program revision.
From the point of the principle of active responding, the applications may be divided into the applications
with the active or passive involvement of the pupil, when the active approach is the prevailing one. The
applications which involve the pupil actively always include a feedback and in several cases it is an
immediate feedback which corresponds with the principle of reinforcement. The principle of small steps
appears mostly at the applications for creating learning materials. Most of the time, educational
applications for Biology have a too small extent and are too narrow specialisation so they cannot get along

with the principle of small steps.
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Based on our article, it is clear that the principles of programmed learning keep their place even in the
modern education and their positive contribution to teaching cannot be ignored. Considering the increasing
incidence of mobile devices in teaching and related increasing number of applications for education which
allow working with the device in different ways, we can see a certain potential in the programmed learning

principles (Rohlikova 2015).
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