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by Pier Cesare Rivoltella
Recently people started to talk about “Digital Humanities” as a new paradigm of research.
This paradigm has already found its conceptual framework in a “Manifesto” launched
three years ago in an International Congress, in Paris (Cfr. URL: http://tcp.hypotheses.org/411). The aim of the participants was stressing the relationship it is possible to build
up between New Technologies and Humanities. That is not only imagine how digital and
social media could give their contribution to rethink Humanities from the methodological
point of view, but also how Humanities could make sense of New Technologies in their
research practices.
Usually Humanities are practically taught as the opposite of digital media. They are the
realm of manuscripts and print media, where thinking could be a slow and in-depth activity. On the contrary, digital media seem to be faster, far from tradition and good for innovation. This opposition is quite common in the public debate. Teachers are used to
defend Humanities from digital media: what they fear is the lost of books and, with them,
of what they always were representing. The “digital school” seems to be new, but not
able to make possible that our cultural tradition could be continued. E-books are surely
portable, light, they allow hypertextual navigation, but what we miss in this case is the
smelt of the pages, the emotion we feel touching them: technology may be efficient and
smart, but Humanities are romantic. Once more a mediation seems to be impossible.
Three main ideas have to be considered about this issue.
First, on the technology side, digitalization has to be considered as a new opportunity for
Humanities themselves. Always in our communication history, New Technologies were
an integration and not a substitution of the older ones (Postman, 1993). Their evolution
is not made of breaks, or gaps; each new medium is always the result of a mediamorphosis
(Fidler, 1997), of a re-mediation process (Bolter & Grusin, 1999) into which, for instance,
the oral word is remediated in a first time by radio and TV, and then by podcasting and
pure voice interaction with the user. According to this “continuity theory” about cultural
transmission, in technology evolution is more what we conserve than we lose: the old
manuscripts, the words of the witnesses, the archives where ancient cultures are stored,
find in new technologies a new chance for being conserved and transferred. Humanities,
thanks to digital media, could have a new life.
Neurosciences – it is the second idea – are studying if something changes in our neural
organization when we are working with new technologies. As everybody knows our brain
is plastic: this means that every experience we make is actually modifying the paths of
our synaptical organization. As neuroscientists say, when we finish reading a book’s page
our brain is changed and we’re not yet the same person we were before. So, from an educational point view, it’s necessary to imagine strategies with which educating a “bilingual
brain”, according to the metaphor suggested by Maryanne Wolf (2008). As in the case of

5

001-006 • PRIME PAGINE_Layout 1 11/02/15 11.09 Pagina 6

6

people growing up with parents speaking different languages, youngsters live nowadays
in the middle of a multimedia culture into which they are forced to use new codes and
languages; otherwise it is important they don’t lose the abilities developed thanks to
Word and Writing. Educating a bilingual brain means to teach people to be able to switch
between old and new media and competences. Humanities are not what we have to leave
behind: they have to be maintained in the Digital Era too.
Finally, to talk about Digital Humanities is important so that Digital Technologies could be
taught in the perspective of “democracy education” (Nussbaum, 2010). Nussbaum argues
that there are two main ways according to which it is possible to conceive education: “for
profit education” is market-oriented, it aims to train people who will be able to enter and
manage corporate, it considers digital technologies as a very important asset for fostering
economy and empowering workers’ performance; on the contrary, “democracy education” is culture-oriented, it aims to train people who will be able to think critically, and
digital technologies have not to be excluded from it. They should be considered as a really
space of citizenship, where rights and freedom could be granted, people work together,
all of us being able to envolve involve or evolve ourselves in making our world a better
place for living in. This is what James Paul Gee in his last book (Gee, 2013) names “Big
Mind”. It is what we humans need for solving Orwell’s paradox: why we’re so stupid if
we’re so smart? Technologies couldn’t make we smarter without Humanities.
References
Bolter, J.J., Grusin, R. (1999). Remediation. Understanding New Media. Cambridge (Ma.):
MIT Press.
Fidler, R. (1997). Mediamorphosis. Understanding New Media. New York: Pine Forge Press.
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Nussbaum, M. (2010). Not for Profit. Why Democracy needs the Humanities. Princeton
(N.J.): Princeton University Press.
Postman, N. (1993). Technopoly. The Surrender of Culture to Technology. New York: Vintage Books.
Wolf, M. (2008). Proust and the Squid. The Story and Science of the Reading Brain. New
York: Harper.

Learning & Teaching
with
Media & Technology
Davide Parmigiani
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The themes and the aims of the conference were focused on the relationship
between the quality of the learning/teaching processes at any educational level,
from preschool to university, and the role of media and technology in improving
such processes. The teachers use various instruments to implement and improve
the quality of the learning/teaching processes. In this way, the old and new media and technologies represented and still represent ways to help teachers in
creating meaningful instructional experiences. The conference gathered scholars,
teachers and teacher educators to find and share ideas, studies, experiences and
proposals aimed at imagining learning environments where teachers and pupils
are able to create and develop competence.
The conference was the result of the collaboration between ATEE (Association
for Teacher Education in Europe), SIREM (Italian Society for Research on Education and Media) and the Department of Education at University of Genoa.
In particular, the Association for Teacher Education in Europe (ATEE) is a non-profit
European organisation, whose aim is enhancing the quality of Teacher Education
in Europe and supporting the professional development of teachers and teacher
educators at all levels. ATEE tries to reach its aim through active dialogue and
international exchange of research and practice in initial and in-service teacher
education. ATEE’s members come from a wide variety of countries within Europe
and beyond. As a result, ATEE is a multicultural association with a wide expertise
on the various fields of teacher education and tries to increase the co-operation
between individuals and institutions involved in Teacher Education both inside and
outside Europe by promoting international networks (for futher information about
ATEE and membership, you can visit the website: http://www.atee1.org/home).
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On behalf of the scientific committee of the ATEE winter conference 2013 that
was held in Genoa (Italy) from 7 to 9 of March, I am honoured to write the introduction of this special issue that collects the ten best papers presented at the
conference.
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The title of the conference Learning & Teaching with Media & Technology was
intended to encourage submissions for papers addressing the various aspects of
the use of ICT and Media in the educational contexts. We received contributions
focused on three different angles – policy, practice and research – as well as papers which were the result of collaboration of policymakers, researchers and
practitioners.

8

During the conference, a variety of activities took place to ensure both the exchange of academic research as well as reflection on policy and practice, such
as expert keynote presentations, paper presentations of research, and sessions
which share the experience of academics, teachers and teacher educators.

The scientific committee of the conference was composed of international scholars and the keynote speakers presented the most current studies on educational
media and technologies. In particular, we were delighted to meet:
• James Paul Gee, from Arizona State University, who talked about “Video
Games, Digital Learning and New Literacies”. He is author of “What Video
Games Have to teach us about learning and literacy” (2008), “New Digital
Media and Learning as an Emerging Area and Worked Examples as One
Way Forward” (2009), “Language and learning in the digital age” (with
Elisabeth R. Hayes, 2011);
• Mary Kalantzis and William Cope, from University of Illinois at UrbanaChampaign; their speech has underlined the theme “Ubiquitous Learning.
Changes and Challenges for Educational Environments”; they are authors
of “Literacies” (2012)”, “Ubiquitous Learning” (2010), “Towards a Semantic Web: connecting knowledge in academic research” (2010) and “New
learning: elements of a science education” (2008);
• Vitor Reia-Baptista from Universidade do Algarve, Portugal, who analysed
the issue of “Media Pedagogy, Education and Media Literacy. Who Educates Whom?”.

The conference was attended by 155 participants from 28 different countries of
the five continents. We received 140 papers in all, but the scientific committee
accepted 117.
During the three-day conference, the authors presented their studies split in 4
different parallel sessions:
• Teaching and assessing with ICT in the classroom.
• Mobile, web 2.0 and social networking in education.
• Games, videos and simulations for learning.
• ICT in higher education contexts.

After the conference, the scientific committee selected the 10 best papers presented at the conference for this special issue. Each paper was evaluated by three
different members of the scientific committee. The criteria used to evaluate the
papers were as follows:
• Originality: the paper was focused on fields that have to be investigated
in depth.
• Theoretical framework: the reference literature was relevant and well explained.
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• Research questions: the research questions were focused on relevant issues that promote the knowledge in the Educational technology research
field.
• Reliability: the research design was strong and well structured; in addition,
the research procedures and instruments were explained effectively.
• Report quality: the language was clear and the contents were well organized.
The list of selected papers is as follows split in three parts:
Media, ICT and teacher education
1. L. Messina & S. Tabone, Technology proficiency, TPACK and beliefs about
technology: a survey with primary school student teachers.
2. B. Tanriverdi, The effect of film analysis on the critical disposition skills of
pre-service teachers.
3. M. Koukkari & P. Kepanen, Videobased learning and teaching in wellbeing
studies in vocational teacher education.
4. T. Iachini, M.L. Iavarone & F. Ruotolo, Toward a teaching “embodied-centered”: perspectives of research and intervention.
Teaching and assessing with ICT
5. M. Catroux, The influence of word processing on the cognitive functions
of young EFL learners.
6. P. Peciuliauskiene & A. Saylik, Application of interactive whiteboards to
the development of creative writing skills of primary school pupils.
7. G. Bonaiuti, A. Calvani & D. Piazza, Increasing classroom engagement and
student comprehension through the use of clickers: an Italian secondary
school experience.
8. A. Mangiatordi & F. Serenelli, Universal Design for Learning: a meta-analytic review of 80 abstracts from peer reviewed journals.
Communication, tools and higher education
9. J. Lievens & C. Frijns, Bee-com a 21st century communicator. A didactic
toolkit for user-centred communication design in higher education.
10. R. Wadmany & H. Yaniv, Impact of implementing an educational innovation in a teacher education program.
The first paper is aimed at investigating some features characterising the profile
of the student teachers at the end of their pre-service training; the authors
analyse the teachers’ technology proficiency and beliefs in the value of technology in teaching and learning.
The second paper aims at comparing the effects of film analysis course specially
designed for teacher education on developing critical thinking disposition skills.
The third paper highlights the pedagogical value of a video and how to make a
teaching video from the idea stage through various choices and practices to a
ready-made product.

Davide Parmigiani
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The fourth paper is aimed at presenting experimental evidence in support of the
idea that an “embodied-centered” teaching approach based on multimodal sensory grounding should be more effective than a classic verbal-centered teaching
approach.
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The fifth paper describes an experiment carried out with young learners of English so as to determine the effects of using word processing on the cognitive and
metacognitive activity of these children. The data analysis makes it possible to
estimate the degree of cognitive overload in relation to the use of the computer
and the benefits of a cognitive tool in particular for weaker children.
The sixth paper discusses the possibilities of the development of creative writing
skills of primary school pupils while using the interactive whiteboard.
The seventh paper investigates the role of clickers in some classes of middle secondary schools to verify differences posed by the use of technology regarding
learning outcomes, student engagement and student’s evaluation concerning
learning conditions.
The eighth paper performs an exploratory meta-analysis in order to quantify the
existing amount of research evidence about the tested effectiveness of Universal
Design for Learning (UDL), a framework mainly focusing on the concept of variability in learning, providing guidelines for content creation, class teaching and
assessment.
The ninth paper reports the results of a two-year project where a multidisciplinary
team has developed a toolkit to help all teachers and students in higher education
with conceptualizing and developing strategic, multimodal communication designs
for real-world situations.
Finally, the tenth paper is about care-based teaching aided by technology, in particular the authors underline the pedagogical features of ELM, a software tool
serving as a communication channel between teachers and each one of their
students, on which the students report weekly on their learning situation and
state of mind.
Ultimately, we are satisfied for the high scientific level reached by the conference.
In this special issue you can read ten interesting papers from different countries
(Italy, Lithuania, France, Turkey, Israel, Belgium and Finland). They show several
perspectives on the use of Media and Technology in the educational contexts
but an only and mutual aim: improving the learning/teaching processes through
an intelligent and aware use of educational technologies.
The reader will be able to find the other papers presented at the conference in
the conference proceedings that will be published in autumn 2013. They will be
freely available in the websites of the conference (http://www.ateegenoa2013.sdf.unige.it/), the ATEE (http://www.atee1.org/home) and the SIREM
(http://www.sirem.org/).
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Technology proficiency,
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This article has been developed jointly by the two authors. Laura Messina wrote paragraph 1, 1.1;
Sara Tabone wrote paragraphs 2, 2.1 and 3.
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abstract

The present research aimed at investigating some features characterising the profile of 79 student teachers at the end of their pre-service training. Technology proficiency, TPACK and beliefs on the value of technology in teaching and learning
were explored through a self-administered questionnaire. Data show the following: student teachers’ low proficiency with new or dedicated technology; some
difficulties in integrating technology, pedagogy and disciplinary content, joined
with the lack of modelling by Faculty; the prevalence of a functionalist/instrumental view of technology, associated with perceived benefits for teachers, and in
contrast with a social/potentialistic view of technology. The results highlight the
necessity to boost initial teacher training in the direction of specific/dedicated
technology integration and to support Faculty in developing the integration of
technology in teaching practices.

1. Technology integration in higher education

12

In the context of the technology-driven knowledge society, the issue of technology integration in higher education, especially in the field of teacher education,
is growing dramatically in importance. Evidence of this can be seen in the increasing number of national and international programs aimed at integrating
technology into teaching (e.g., Preparing Tomorrow’s Teachers to Use Technology
in the United States and Teaching Teachers for the Future in Australia), in the
trends of the European formative policy dedicated to incorporating media and
information literacy in teacher training curricula (e.g., Pérez Tornero, 2008), and
in statistics and research demonstrating that many teachers acquire ICT knowledge and skills during their initial training and that the quantity and quality of
pre-service technology experience gained during teacher education curriculum
influence new teachers’ adoption of technology (e.g., Drent & Melissen, 2008;
Enochson & Rizza, 2009; Eurydice, 2011).
The flourishing of research concerning technology integration in higher education
has made it possible for scholars to develop theoretical models (e.g., Knezek,
Christensen & Fluke, 2003; Mishra & Koehler, 2006; Tondeur et al., 2012; Wang,
2008), among which that of Kay (2006), recently further developed by Messina
(2012; Messina & Rivoltella, 2012) and still “open” to modification and additions,
is probably the most complete, as it systematizes the different variables found
so far in the literature intervening at the institutional level and addressable to
any teacher training organization.
Target Needs

“Access”

“All” Subject “Courses”
“Single Course”
“Workshop”
“Multimedia”

“Authentic
“Authentic
Tasks
Tasks””

“Modelling”
“Modeling”
Adoption
Adoption

Standard

Policy
Leadership

“Preservice Teachers”
“Faculty”
“Mentor Teachers”

University
Centres
Beliefs
“Attitude”
“Ability”
Motivation

“Effective Use”
Competences

Emotion
Knowledge
(TPACK)

Evaluation

Figure 1. An open model for the integration of technology in teacher training (source:
Messina & Rivoltella, 2012, p. 268). The variables outlined by Kay (2006) are enclosed in
quotation marks; the variables added by Messina and Rivoltella (2012) appear without
quotation marks

Following the schema in Figure 1, some system variables for technology integration are represented in the upper part. Technology integration is subordinated
to access, which consists in the availability of technological devices and of justin-time support to use them, and can be enhanced by the presence of standards,
national and local policies and University Centres in charge of Faculty development, refresher courses and support (e.g., Messina & Zambelli, 2008). Moreover,
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technology integration should be planned considering the target needs, since
the target group is the primary stakeholder in the educational process, both in
present and future perspectives.
Immediately below the system variables, Figure 1 presents five sets of variables
that impact on technology integration. The first set concerns the strategies
adopted: according to Kay (2006), technology can be intended as the object of a
specific course aimed at the acquisition of technical skills (single course), or its
use can be comprised across the curriculum (all courses) and modulated on the
basis of different subject matters of the curriculum. Technology can also be considered in its aspect of operative knowledge expressed in ‘stand-alone’ activities
or in activities connected to others, e.g. workshops and seminars; but it can also
be intended in its role of additional teaching and learning support, e.g. online
courses, e-portfolios and case studies of technology use in specific contexts (multimedia).
The second set of variables concerns the methods that can be applied to integrate technology into teaching: educators should involve teacher students in
problem-solving, context-based, education-aimed design (authentic tasks); they
should use technology in their teaching practices (adoption) and, doing so, provide a concrete, direct example of reflective and purposive technology use (modelling).
The third set of variables deals with the actors of technology integration, namely
teacher students, Faculty members in higher education institution and in-service
teachers in schools (mentors) that help teacher students to integrate theory with
field practice. Moreover, the question of leadership among actors should be considered, as it has the power to create a ‘technology integrative’ vision and policy
in a given institution. Some specific staff members could be included, too, as
they could work together with the leader to provide just-in-time support to Faculty in developing knowledge of pedagogical use of new technologies.
The fourth set of variables concerns the profile of the actors. This is one of the
most complex aspects of technology integration, as it comprises different personal features: beliefs regarding (and attitudes toward) the use of technology
for teaching and learning, ability and technological skills, and, from a cognitive
perspective, motivational, emotive-affective and intellective aspects, among
which a notable aspect regards knowledge, intended, in the light of the TPACK
framework (Mishra & Koehler, 2006), as the “dynamic and transactional relationship between content, pedagogy and technology” (Koehler, Mishra & Yahya,
2007, p. 741). Due to the conceptual differences between these variables and
the difficulties to define their boundaries and to control all of them together, research generally treats only few of these, without deepening the connections
among them (Kay, 2006, p. 395).
The fifth group of variables refers to the expected results of technology integration, such as the effective use of technology for instructional purpose and the
digital competence pre-service teachers develop during their training.
Last but not least, as shown at the bottom of Figure 1, all the aspects of the considered teacher-training model should be assessed and evaluated, but, as Kay
(2006) reports, it still remains a critical matter.

Laura Messina | Sara Tabone
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1.1. Student teachers’ profile

14

Among the variables that affect the process of technology integration, according
to the model of Messina and Rivoltella (2012), the set dealing with the profile
of the actors becomes crucial, as individual characteristics influence, and are influenced by, technology experience (Albion & Ertmer, 2002), can shape the effective use of technology in teaching (Ertmer et al., 2012; Mumtaz, 2000) and
can be changed and developed through experience and instruction (Ropp, 1999).
Although the mentioned set comprises different and interrelated personal features, three variables seem to intervene in fostering technology integration: technological ability or, in particular, proficiency; technological, pedagogical and
content knowledge-TPACK (Mishra & Koehler, 2006); and beliefs about the value
of technology use in education. The combination of these features gives rise to
what Drent and Melissen (2008, p. 197) call personal entrepreneurs: one who uses
ICT innovatively in teaching practices “is characterised by a specific combination
of knowledge, skills, attitudes, or competencies that are advantageous for the innovative use of ICT”. In the same direction, Christensen (2002) highlights the need
to provide pre-service teacher students with technology, opportunities for technical training, technology knowledge and experience to increase technological confidence: it is “critical that teachers possess both positive attitudes and adequate
computer literacy skills to successfully incorporate technology into the classroom”
(Christensen, 2002, p. 412). Also Ertmer and Ottenbreit-Leftwich (2010), defining
teachers as agents of change for technology integration and inquiring into the
proper characteristics to leverage technology resources as meaningful pedagogical
tools, study the intersection between teachers’ confidence in using ICT, their
knowledge (also contemplating TPACK) and beliefs. In doing so they take into account the role of subject and school culture: “when thinking about ways to change
teachers’ technology practices, we need to consider all these factors [...] during
teacher education programs and during professional development programs for
practicing teachers” (Ertmer & Ottenbreit-Leftwich, 2010, p. 267).
Another crucial aspect, regarding the modalities through which student teachers
achieve the disposition to use technology in teaching/learning practices, is “modeling”. As Kay (2006, p. 391) states, “the modelling approach involves demonstrating how technology can be used in the classroom” and “the emphasis with
modelling is to provide preservice candidates with concrete examples of how technology can be used in the classroom”. Consequently, Faculty modelling seems a
powerful strategy to support teacher students in offering good examples and letting them decide to try to integrate technology in their future teaching practices.
Technology proficiency
Proficiency refers to the level of confidence a certain technological application
or device is used with. Consequently, self-evaluation of proficiency refers to the
extent to which each person is deemed to be able to perform a sequence of actions using the proper tools, among those available, to achieve the established
goals and recognise his/her ability to do so (Georgina & Hosford, 2009).
Proficiency can be investigated within an array of devices ranging from the ‘general’ technology contemplated in the European Computer Driving License (ECDL),
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such as word processor, spreadsheets, presentation software, e-mail and internet, to the more ‘specific’ technologies linked to the teaching and learning
sphere, such as the Interactive Whiteboard, educational or content-specific software or platforms for e-learning.
Even if the proficiency in using technological devices can be achieved “through
experience and instruction” (Ropp, 1999, p.402) and is a necessary condition to
introduce, experiment and maintain an accessible technological tool into teaching practices, it can not be considered a predictive factor for technology integration in teaching per se. Technology proficiency in fact seems relevant for many
aspects of the teaching profession, such as lesson preparation (Argentin & Cavalli,
2010; Rivoltella, 2006), but other aspects impact teacher decisions to introduce
technology into classroom activities, such as beliefs about the way the subject
should be taught or skills associated with competence in managing classroom
activities (Mumtaz, 2000). However, if teachers should be “pedagogically highly
proficient and flexible enough to fit technology in with the varying demands of
educational practices” (Tondeur et al., in press, p. 13), they need to encounter
and explore a wide variety of technological devices in order to have the possibility
to know and choose those which best respond to teaching contents and pedagogical aims.
Knowledge (TPACK framework)
Knowledge is another key component that influences teachers’ designing and
teaching practices, and, in order to integrate content and pedagogy aspects with
technology, the main theoretical reference is the TPACK framework, developed
by Mishra and Koehler (2006) on the basis of Shulman’s work (1986; 1987).
As represented in Figure 2, the TPACK framework (Mishra & Koehler, 2006; 2008)
is constituted by seven types of knowledge, three basic forms - content, pedagogy and technology - and their mutual integrations.
• Content Knowledge (CK) regards “knowledge about the actual subject matter
that is to be learned or taught” which includes “knowledge of central facts,
concepts, theories, and procedures within a given field; knowledge of explanatory frameworks that organize and connect ideas; and knowledge of
the rules of evidence and proof” (Mishra & Koehler, 2006, p. 1026).
• Pedagogical Knowledge (PK) is the “deep knowledge about the processes and
practices or methods of teaching and learning and how it encompasses
(among other things) overall educational purposes, values and aims”. This is
a generic form that “includes knowledge about techniques or methods to be
used in the classroom; the nature of the target audience; and strategies for
evaluating student understanding” (Mishra & Koehler, 2006, pp. 1026-1027).
• Technology Knowledge (TK) refers to knowledge about “standard technologies, such as books and chalk and blackboard, as well as more advanced technologies such as the Internet and digital video. This would involve the skills
to operate particular technologies. In the case of digital technologies this
would include knowledge of operating systems and computer hardware, as
well the ability to use standard software tools” (Mishra & Koehler, 2008, p.4).
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Figure 2. TPACK framework (according to Mishra and Koehler, 2006)

T

• Pedagogical Content Knowledge (PCK) includes “knowing what teaching approaches fit the content, and likewise, knowing how elements of the content
can be arranged for better teaching” (Mishra & Koehler, 2006, p. 1027).
• Technological Content Knowledge (TCK) regards “a deep understanding of the
manner in which the subject matter (or the kinds of representations that can
be constructed) can be changed by the application of technology” (Mishra &
Koehler, 2008, p. 7)
• Technological Pedagogical Knowledge (TPK) refers to the ability to use technology in a teaching and learning context, “knowing the pedagogical affordances and constraints of a range of technological tools as they relate to
disciplinarily and developmentally appropriate pedagogical designs and
strategies” (Mishra & Koehler, 2008, p. 9).
• Technological Pedagogical Content Knowledge (TPACK) represents “a specialized brand of teacher knowledge” (Mishra, Koelher & Henriksen, 2011, p. 23)
constituted by “the dynamic, transactional relationship between content,
pedagogy, and technology. Good teaching with technology requires understanding the mutually reinforcing relationships between all three elements
taken together to develop appropriate, context specific, strategies and representations” (Koehler, Mishra & Yahya, 2007, p. 741).
Even if the framework has been widely accepted, studied and adopted, some
limitations have been recently addressed to TPACK (e.g., Grahm, 2011), among
which are mentioned unclear boundaries between components of the model
(Cox & Graham, 2009; Archambault & Barnet, 2010); the lack of precise and
shared definitions, i.e. for “new technology” (Grahm, 2011); the “parsimony”
and simplicity of the model that hides a deep underlying level of complexity and
excludes other important dimensions, such as teachers’ values and beliefs regarding teaching and learning (Angeli & Valanides, 2009, p. 157); and the irreversibility of the integration “transformative” process (Gess-Newsome, 2002,
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p.12), a reason why teachers with solid blended knowledge domains (i.e. PCK)
given by experience can encounter difficulties in considering separately their
constitutive components (in our example, CK and PK). Moreover, the use of questionnaires to measure the TPACK dimensions has been criticized: since questionnaires are a means to obtain replies, the ability of the instrument to accurately
represent knowledge in TPACK domains can be limited by the ability of respondents to assess their knowledge and to answer appropriately to the survey items.
To overcome this limitation, additional performance-based TPACK measurement
procedures are under study, such as rubrics and a discourse-analysis coding
scheme (Abbitt, 2011; Graham et al., 2010; Harris et al., 2010). Finally, another
fundamental problem is pointed out by Ertmer and Ottenbreit-Leftwich (2010):
as technology continuously evolves, the process of technology integration into
teaching is itself continuously under construction. Consequently, it becomes necessary to refer also to stable personal traits, such as beliefs that can sustain the
adoption, use and adaptation of technology in teaching practices.
Beliefs
“Beliefs systems consist of an eclectic mix of rules of thumb, generalizations,
opinions, values, and expectations grouped in a more or less structured way”
(Hermans et al., 2008, p. 1500). According to Pajares (1992), beliefs are established during earlier experiences and become stronger over time as they are used
to process subsequent experiences, and the strength or stability of a belief depends on its ‘central-peripheral dimension’ positioning (the more connections a
surveyed belief has with other beliefs, the less it is likely to change): consequently, a sufficient amount of direct qualitative and successful examples of technology
integration in teaching should be offered to pre-service teachers. Moreover, beliefs are strong ‘predictors of behaviours” (Pajares, 1992): research shows that
teachers are likely to plan and implement practices with technologies that reflect
their beliefs (Prestidge, 2011) and, conversely, teacher beliefs can become a ‘second-order’ barrier to the integration of ICT in teaching and learning, since the
‘first-order’ barriers are those extrinsic to the teacher profile, such as lack of resources, time, access and technical support (Ertmer, 2005). Analysing the research works dealing with teacher beliefs and technology integration in
education (among whom Ertmer and Ottenbreit-Leftwich, 2010; Hennessy,
Ruthven & Brindley, 2005; Vannatta & Banister, 2009), the field of pedagogical
beliefs concerning the integration of ICT in teaching was narrowed to beliefs regarding the value of technology use in education. It seems that teachers assign
a value to technology that facilitates the achievement of significant goals: the
more positive the judgment is, the keener the teachers are on using technology
(Watson, 2006). Essentially, teachers seem to screen pros and cons about the
use of technology into teaching and they accept to adopt a certain technology if
they foresee a facilitation in achieving their established goals. In summary, research shows that “pedagogical beliefs” affect the integration of technology and
are closely related to teacher knowledge (Voogt et al., 2013).
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2. The research
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A premise concerning the Italian context in which the research has taken place
should be made. From an institutional point of view, what must be pointed out
is the lack of national standards regarding teacher technological skills. The profile
of teachers at the end of their pre-service training, set out in the most recent
national law on teacher education (D.M. 249/2012), does not dedicate a specific
section to digital competences for teachers, and the European recommendations
are just mentioned. Moreover, there are few national studies that set out the
actual technological assets in teacher training institutions or Faculty use of technological devices for teaching and learning purposes (Alfonsi et al., 2004).
Within this scenario, the decision to integrate technology in pre-service education seems to depend on each institution’s choice and on Faculty members’
personal initiative1.
With the purpose to define instruments suitable to systematically investigate
the profile of student teachers at the end of their pre-service training, the current
research involved 79 student teachers of a north-eastern Italian university. In
particular, the research was aimed at exploring:
1. student teachers’ technology proficiency, in order to identify their ability to
use different kind of technologies;
2. student teachers’ TPACK, in order to identify the degree of integration among
the three basic domains (CK, PK, TK) and their intersection, and the Faculty
modelling role;
3. student teachers’ beliefs regarding the value of technology use in education;
4. correlation between student teachers’ knowledge, proficiency and beliefs.
Instruments and procedures
The instrument used for data collection was a paper-based, self-administered
questionnaire made up of four sections.
In the first section, some demographic information was required: gender, age,
the kind of work teacher students discussed during the final examination2 and
the school subject the final work was related to, plus an e-mail contact if the participants were interested in further research.
In the second section, technology proficiency was surveyed through an 18 item
scale, based on the adaptation of the Computer Software Proficiency Scale
(Georgina & Hosford, 2009). Participants were required to rate their proficiency
with different technologies on a five-point Likert scale (1=not proficient, 2=somewhat not proficient, 3=uncertain, 4=somewhat proficient, 5=proficient). Technologies ranged from ‘general’, such as e-mail, word processor, spreadsheets or
presentation software, or ‘less diffused’, such as database, photo-retouch or ed1
2

The aspects regarding Faculty members, surveyed simultaneously with the same research design,
are not presented in this article.
Italian law states the possibility for teacher students to choose between the discussion of a compulsory essay on their field practice, or both an essay and non-compulsory thesis.
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iting software, to ‘specific’ devices, such as the interactive whiteboard or some
dedicated teaching software (i.e. Scratch, Cabri géométre).
In the third section, a 90 item scale, based on the adaptation of the Preservice
Teachers’ Knowledge of Teaching and Technology (Shmidt et al., 2009), was used
to survey the knowledge of student teachers. For items 1-89, participants were
required to rate their level of agreement with the given statements on a fivepoint Likert scale (1= strongly disagree, 2=disagree, 3=neither agree nor disagree,
4= agree, 5=strongly agree).
Items 1-30 regard CK-content knowledge, i.e., knowledge inherent to the ten
subjects teacher students could be teaching at school: Italian (1-3), Foreign language (4-6), Music (7-9), Arts (10-12), Gym (13-15), History (16-18), Geography
(19-21), Maths (22-24), Sciences (25-27) and Technology (28-30).
Items 31-37 regard PK-pedagogical knowledge.
Items 38-43 regard TK-technological knowledge.
Items 44-53 regard PCK-pedagogical content knowledge, repeating the same
item for each of the ten mentioned school subjects.
Items 54-63 regard TCK-technological content knowledge, repeating the same
item for each of the ten mentioned school subjects.
Items 64-68 regard TPK-technological pedagogical knowledge.
Items 69-79 regard TPACK-technological, pedagogical and content knowledge,
repeating the same item for each of the ten school subjects and surveying the
respondent’s reference role to help colleagues in integrating the three basic domains of TPACK model.
Items 80-89 regard the TPACK modelling role of those Faculty members teaching
the ten school subjects during the teacher training course: participants were
asked to rate how much their Professor offered a model of TPACK integration
during their course; for this sub-scale, another answer option was added: “I did
not attended this specific course”, to avoid missing values.
Finally, item 90 consists in an open question: participants were asked to describe
briefly a University lesson they attended in which content, pedagogy and technology were actually integrated, specifying context, content (topic of the
lesson/lecture), technology used, adopted teaching approach and in what the
integration of content, pedagogy and technology consisted. In the case where
they had never attended such a lesson, teacher students were asked to answer
with a “never attended” label, in order to avoid missing values.
In the fourth section, student teachers’ beliefs were surveyed through an 18 item
scale, based on the adaptation of the Teacher Technology Integration Survey
(Vannatta & Banister, 2009), partially retracing the cognitive attitude section of
the Computer Attitude Measure (Kay, 1993). Participants were required to rate
their level of agreement with the given statements regarding the role and the
value of technology use in education for teachers and students on a five-point
Likert scale (1= strongly disagree, 2=disagree, 3=neither agree nor disagree, 4=
agree, 5=strongly agree).
After an initial questionnaire test with teacher students external to the research,
tried out between the end of October and the beginning of November 2011 and
aimed at verifying the unclear items, the paper-based instrument was delivered
personally with pre-paid, self-addressed envelope to 106 teacher students few
days before their graduation between December 2011 and February 2012. The
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completed questionnaires were subsequently sent by mail to researchers, with
a return rate equal to 74.5% at the beginning of March 2012.
Participants

20

The 79 student teachers who participated in the study were mainly female
(94.9%; 5.1% male); 60.8% participants were 24 year old or under, being the
range comprised between 22 and 46 years of age.
64.4% of participants discussed only the compulsory essay and 35.4% discussed
both the essay and an optional thesis. The essay deals with teacher students’
field practice and consists of a report on their teaching experience with primary
school pupils within the national curriculum subjects or in specific projects sustained by school or class team; conversely, the thesis encompasses aspects not
directly ascribable to a specific subject (e.g. theoretical issue) and had to deal
with a topic different from the one encountered in the previous field practice.
As shown in Table 1, the school subjects most frequently treated in the field practice by teacher students were Italian language (n=22), Sciences (n=15), Math
(n=10) and Foreign language (n=9). Such a choice depended on the subject preferences of the student teachers, on the availability of mentor teacher in schools
who accepted them in their classrooms and on the amount of time each subject
is allotted in the school calendar (e.g. Italian language and Math have more hours
of teaching than Music or Gym per week).
Subject
Italian language
Foreign language
Music
Arts
Gym
History
Geography
Math
Sciences
Technology
Other

Essay (compulsory)
22
9
0
7
2
6
3
10
15
3
2

Thesis (facultative)
1
2
1
1
1
0
3
5
0
1
12

Total (essay and thesis)
23
11
1
8
3
6
6
15
15
4
14

Table 1. Distribution of teacher students’ final work according school subjects

Finally, 44.3% respondents left an e-mail account as they were available to
collaborate in further research.
2.1. Data Analysis
Data concerning the following sections of the questionnaire were analysed using
SPSS.19: descriptive analysis, factor analysis and correlations were conducted.
Technology proficiency
According to technology proficiency, the modal value was chosen to identify the
ability of the majority of student teachers to use different kinds of technologies.
Moreover, a synthetic index, obtained as the mean of the scores of the 18 items
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composing the scale, was created to summarize the average of the item scores
constituting the scale itself.
As shown in Table 2, the majority of teacher students felt proficient (score 5) in
using institutional e-mail, search engines and word processors, and in transferring data from device to device. They felt somewhat proficient (score 4) in using
browsers, spreadsheets, presentation software and tools for e-learning, in installing and removing software, and in conducting bibliographic searches. They
felt uncertain (score 3) in using editing software and in teaching through social
networks. They felt somewhat not proficient (score 2) in using photo-retouch
software and in organizing personal on-line resources. They rated themselves
not proficient (score 1) in managing databases, in using didactic software and
IWB, and in creating web pages.
The participants’ synthetic index ranges from a minimum of 1.94 to a maximum
of 4.44, with a mean equal to 3.25 and a standard deviation equal to .63815.
Score 5: proficient
Score 4: somewhat proficient
Score 3: uncertain
Score 2: somewhat not proficient
Score 1: not proficient

e-mail, search engine, word processor, transferring data from device to
device
browser, spreadsheet, presentation, tools for e-learning,
installing/removing software, bibliographic search
editing software, social networks for teaching
photo-retouch, organizing personal on-line resources
database, didactic software, IWB, creating web pages

Table 2. Student teachers’ proficiency in using different technologies (modal value)

Knowledge - TPACK
For each sub-scale of the seven sections of TPACK, the reliability was tested
through Cronbach’s alpha and a synthetic index was created. As shown in Table
3, Cronbach’s coefficients range from .824 to .927.
Sub-scale
CK
PK
TK
PCK
TCK
TPK
TPACK

Items
1-30
31-37
38-43
44-53
54-63
64-68
69-79

N. of items
30
7
6
10
10
5
11

Cronbach’s alpha
.927
.824
.905
.851
.905
.890
.925

Table 3. Reliability of each TPACK sub-scale

The synthetic indexes representing Content Knowledge, Pedagogical Knowledge
and Pedagogical Content Knowledge are those with the ‘highest’ rating (MPK=
3.89, MCK= 3.88, MPK= 3.78); then Technological Knowledge (MTK= 3.64) and the
other knowledge domains involving the integration of technology (MTPK= 3.45,
MTCK= 3.33, MTPACK= 3.26) follow. Moreover, as shown in Table 4, the indexes of
CK, PK and PCK have lower standard deviation than those concerning technology
alone or integrated within other knowledge domains: student teachers seem to
agree in rating their content, pedagogy and pedagogical content knowledge, but
they present higher individual differences in the domains concerning technology.
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Student teachers report in technology knowledge (TK) a higher value than in the
domains involving the combination of technology, pedagogy or/and content
(TPK, TCK and TPACK): in line with other studies (Cavalli & Argentin, 2010; Mantovani & Ferri, 2008; Rivoltella, 2006) this one highlights the tendency of teachers
to be more and more ‘technological’, but also to use digital technology for private
purposes, without transferring their competences in school setting and school
practices with pupils.

22

Sub-Scale
CKtot
PKtot
TKtot
PCKtot
TCKtot
TPKtot
TPACKtot

Respondents
77
79
79
77
77
79
78

Table 4. Synthetic index for each TPACK sub-scale

Mean value
3,88
3,89
3,64
3,78
3,33
3,45
3,26

St. deviation
,53739
,52994
,84216
,58551
,74647
,76590
,75153

The Faculty modeling role in integrating content, pedagogy and technology was
investigated, as modeling appears to be a powerful strategy to support teacher
students in deciding to try to integrate technology in their teaching practices. In
Table 5 the answers to items 80-90 are summarized: the mean scores of Faculty
for ‘being a good model’ during University lessons range from 2.55 to 3.68, with
a number of respondents that varies from 35 (Music is the only non compulsory
subject in the curriculum) to 72. The subjects most highly rated turned out to be
Arts (MArts= 3.64), Technology (MTech= 3.59), Geography (MGeo= 3.58) and Foreign
Languages (MFL= 3.49).
Evidence partially supporting these data is given by the student teachers’ answers to the final open question. 41.8% of respondent never attended a University lesson in which content, pedagogy and technology were effectively
integrated. Participants who, conversely, attended to such kind of lesson (58.2%)
mentioned mainly Arts (11.4%), Geography (11.4%), Technology (10.1%), Music
(7.6%) and Foreign Language (6.3%).
Subject
Italian language
Foreign language
Music
Arts
Gym
History
Geography
Math
Sciences
Technology

Respondents
72
67
35
55
72
71
70
73
70
68

Mean
2.72
3.49
3.14
3.68
2.79
2.93
3.58
2.55
3.00
3.59

St. Deviation
1.313
1.035
1.375
1.169
1.310
1.345
1.198
1.313
1.383
1.225

Reported examples
None
6.3%
7.6%
11.4%
None
5.1%
11.4%
2.5%
3.8%
10.1%

Table 5. Faculty modelling in content, pedagogy and technology integration

It is indicative that ‘attending’ participants indicated the context (e.g. lecture
room, laboratorial setting), the subject content and the technological devices
used (e.g., video projector, computer, camera, editing software, internet, web
resources, wiki, chat, Moodle, Google Maps...), but encountered difficulties in
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indicating the adopted teaching approaches (e.g., active methods, discussion,
lecture), and never reported personal reflections about ‘what the integration of
content, technology and pedagogy consisted in’: apart from the missing answers,
they often described the structure of the lesson or its purpose, but rarely associating the technology used with the activity required to students.
For example:
– “Technology: The teacher divided the students into groups, assigning to each
group a task. The task was written on a Power Point presentation, as well the
procedures to follow for fulfilling the task. The content was presented in some
handouts given to each group. Then, each group presented its work with the
support of Power point, videos, cartoons, music and so on” (S. 30).
– “History: The explanation about how the teacher can use web resources such
as blogs, bibliography or sites related to History, was made through an expository lesson in which the teacher copied from a Word file, and pasted in
a web browser, the URL of some web resources to display its contents. The
integration was aimed at learning the use of technology in the classroom”
(S. 35).
– “Arts: we experimented the use of the camera to film interviews, then we
used editing software and it was highlighted the possible use with pupils
(group work)” (S. 46).
In general, student teachers tended to report what was done and how during
the lesson; very few of them explained the purpose of using some technologies
in place of other instruments, maybe more traditional, to create and represent
knowledge or about the outcomes they obtained through such use.
For example:
– “Sciences: Talking about volcanoes and earthquakes, it was fundamental to
verify earth movements through the vision of a short simulation video to understand more clearly the issue” (S. 92).
– “Geography: through Google Earth the teacher treated the issue of rivers and
she concretely showed the difference between river delta and river estuary”
(S. 97).
– “Geography: the teacher introduced and developed the issue of cartography
using PC and video projector, connecting to the internet and using Google
Earth and an expository approach. The analysis of paper-based maps was
conducted, too” (S. 36).
On the other hand, some doubts emerge regarding the adequacy of the instrument used to collect the information required (an interview or a focus group
could have been more effective) and an in-presence, prior clarification/establishment of a common terminology between researchers and respondents could
have been useful (e.g. teaching approaches, technology integration...).
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Beliefs
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As regards beliefs, the statements on general and educational value of using technology in teaching were rated on a 5-point scale. A factor analysis, using main
components extraction method and Oblimin rotation with Kaiser normalization,
was conducted to detect latent, underlying dimensions. Only pure items and
item-factor correlations equal to or greater than .40 in absolute value were considered. As shown in Table 6, three factors emerged, for a total explained variance equal to 65.133%.
The first factor relates to a student teachers’ functionalist/instrumental view of
technology. The factor explains 50.405% of total variance, has an internal consistency index (Cronbach’s alpha) equal to .891, and is constituted by 6 items with
factor loading ranging from .836 to .402. The factor score mean is 4.26 (SD=.61596):
participants agree in attributing a positive value to technology in teaching, considering technologies as devices that facilitate teaching and learning.
The second factor relates to a social/potentialistic view of technology. The factor
explains 7.844% of variance, has Cronbach’s alpha equal to .785, and is constituted by 3 items with factor loading ranging from .865 to .563. The factor score
mean (M=4.08, SD=.71002) suggests that participants attribute a relative positive
value to technology, seen in a double perspective: on the one hand, technology
can enhance collaboration, creativity and active involvement especially for pupils,
but also for teachers; on the other hand, technology can open new spheres of
possibility, as it stimulates and encourages variety and change of practices, once
again both for teachers (in terms of didactic approaches) and students (in terms
of collaboration and effectiveness).
The third factor relates to perceived benefits for teachers. The factor explains
7.883% of variance, has Cronbach’s alpha equal to .866, and is constituted by 4
items with factor loading ranging from .860 to .611. The lower factor score mean
(M=3.28, SD=.74114) suggests a sort of uncertainty toward the benefits of using
technology (such as saving time and increasing productivity), and the ‘costs’ of
its use (such as the problems posed, among which those technical, pedagogical
and about classroom management).
Item
13. Teaching how to use technology is part of teaching profession
11. Technology allows the creation of materials to enhance teaching
1. Technology increases student motivation
6. Students get satisfaction using technology for learning
10. During the lesson planning, teachers must think about how to use technology to enhance
student learning
14. Technology increases the overall quality of students’ education
9. Technology allows students to work effectively and collaboratively
12. Technology stimulates the creativity of students
8. Technology encourages teachers to use more didactic approaches
16. Technology allows teachers to save time
5. Technology allows teachers to increase their productivity
3. Technology solves more problems than it poses
4. The use of technology in the classroom is a priority

F1
.836
.786
.701
.685
.554

F2

F3

.402
.865
.737
.563
.860
.765
.667
.611

Table 6. Factorial structure of the questionnaire section dealing with beliefs about technology value
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Considering the factors’ correlation, a positive correlation is found between the
first factor and the third factor, namely functionalistic/instrumental view of technology and perceived benefits for teachers (r=0.478). On the contrary, the first
factor and the third factor negatively correlate with the second factor, that deals
with social/potentialistic view of technology (in order: r=-.445 and r=-.393).
Correlations

A significant correlation was found between proficiency synthetic index and
TPACK synthetic index (r=.560): the more able teacher students feel to use technology, the more easily they integrate content, pedagogy and technology, or, in
other words, the better devices and application are known, the more they could
be used in versatile ways to build and represent knowledge.
Other significant correlations were found between TPACK synthetic index and
the first belief factor, functionalist/instrumental view of technology (r=.359,) and
between TPACK synthetic index and the third belief factor, perceived benefits for
teachers (r=.472). These data could confirm the nature of TPACK as a conceptual
framework finalized to teaching, considering the technological component especially for uses that are allowed and the benefits that it can involve in the teaching practices themselves.
No significant correlation was found between TPACK synthetic index and the second belief factor, social/potentialistic view of technology, as teacher students
seem to manifest a certain distance with respect to the social uses of new technologies.

3. Results and discussion

The current research began with the aim to define instruments suitable to systematically investigate the profile of student teachers at the end of their pre-service training. Even if technology integration involves multiple aspects, this study
focused on variables concerning the profile of student teachers’, in particular
their technology proficiency, knowledge and beliefs regarding the value of technology in teaching.
With regards to proficiency, participants reported a high level of confidence in
using general technologies, such as email or word processing programmes, but
a low level of confidence in using new or dedicated technologies, such as IWB
and subject software, which could enrich their professional competencies. The
emerging problems, from a perspective of improvement of pre-service teacher
training, concern the need to acquire new technologies (e.g., IWB) and the need
to train Faculty members, giving them the opportunity to build technology expertise together with student teachers, upgrading the curriculum of their courses
in the direction of technology infusion and fostering a ‘social’ development of
good practices (Georgina & Hoshford, 2009).
With regards to knowledge, referring in particular to the integration of content,
pedagogy and technology presented into the TPACK framework (Mishra & Koehler,
2006), participants reported relatively ‘higher’ scores in CK-content knowledge,
PK-pedagogical knowledge, PCK-pedagogical content knowledge and TK-technology knowledge, where technology was not connected to disciplinary contents,
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and relatively ‘lower’ scores in integrated knowledge domains, namely TPK-technological pedagogical knowledge, TCK-technological content knowledge (in this
domain can be counted the impaired aspects of proficiency with dedicated technologies), and TPACK-technological, pedagogical and content knowledge. Both
‘higher’ and ‘lower’ scores may derive from generally cautious judgments, as most
of the teacher students had a limited experience of field-practice carried out during their compulsory training and generally focusing only on few school subjects,
and each subject course, if attended, lasted only a short time (a semester).
Caution could be also an important factor in the participants’ coherent rating of
the Faculty modeling role, considering the good-model examples given by participants in the final open-ended questions. Some discrepancies seem to emerge between researchers and participants in the way of considering “technology
integration”. For researchers, in fact, technology integration was intended as
‘something that is actually put into practice’ by Faculty and directly experienced
by teacher students. For students, technology integration was intended also as
suggestions received on ‘something that could be done in their future classrooms’,
then considering again the use of technology not necessarily connected to other
activities and processes designed into a systematic plan for student learning.
With regards to beliefs, three aspects emerge: a functionalist/instrumental view
of technology, a socio/potentialistic view of technology and some perceived benefits for teachers implied in the use of technology. The functionalist-instrumental
view of technology appears to be predominant: technologies seem still to be
considered as devices that facilitate teaching, as a teaching aid or a tool (Buckingham, 2009; Lankshear & Knobel, 2008). .
To conclude, while taking into account some limits of the research, such as the
restricted number of involved participants and the focus on few variables even
if technology integration involves multiple aspects (Messina, 2012), the results
highlight the need to boost initial teacher training in the perspective of technology integration, empowering the knowledge of new, dedicated and specific content technologies (TCK) without omitting the pedagogical dimension and taking
into account the fact that if teachers learn to use technology associated to specific content, they tend to transfer what they have learnt in their classrooms
(Hughes, 2005; Messina & Tabone, 2011; Snoeyink & Ertmer, 2001/2002). A necessary premise is the need to support Faculty responsible for teacher training in
developing the integration of technology in teaching practices, as the Faculty
adoption of new technologies and their pedagogically-oriented use seem to impact positively on future teachers’ attitudes and beliefs regarding technology use
in classroom practices (Brown & Warschauer, 2006; Sang et al., 2010). Moreover,
the more the teachers learn to use technology associated to a specific content,
the more easily they transfer what they have learnt into their classrooms; vice
versa, when a learning experience is focused only on using technology for its
own sake, without highlighting its applicability for achieving defined goals and
in a concrete context, teachers rarely tend to incorporate it into their classroom
practices (Huges, 2005; Snoeyink & Ertmer, 2001/2002).
In such direction, it is necessary to expand the research on a large-scale to obtain
more generalizable indications for the still open question of technology integration in teacher education and to adopt also a qualitative approach to deepen
with participants the relationships between TPACK and beliefs (Voogt et al, 2013)
and, last but not least, the meaning of the terms adopted by researchers and
mentioned in research instruments.
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abstract

This quasi-experimental study aims at comparing the effects of film analysis
course specially designed for teacher education on developing critical thinking (CT)
disposition skills. 49 pre-service teachers were assigned to the course for 14 weeks.
The primary outcome measure was students’ CT disposition as measured by the
California Critical Thinking Disposition Inventory (CCTDI). The overall CCTDI and subscale scores for the treatment group were not significantly different from those of
the control group at pre-test. Compared with control group pre-service teachers in
treatment group showed significantly greater improvement in Open-mindedness,
Curiosity, Truth-seeking and overall CCTDI at the post-test.

Introduction
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Critical thinking (CT) has been defined as reflective and reasonable thinking that
is focused on deciding what to believe or do (Ennis, 1985); thinking about your
thinking while you are thinking in order to make your thinking better (Paul,
1995); and the process of purposeful, self-regulatory judgment that gives reasoned consideration to evidence, contexts, conceptualization, methods, and criteria (The APA Delphi report, 1990). It is described in more detail as the
intellectually disciplined process of actively and skilfully conceptualizing, applying, analysing, synthesizing, and/or evaluating information gathered from, or
generated by, observation, experience, reflection, reasoning, or communication,
as a guide to belief and action (Scriven&Paul, 1987).
Although a variety of definitions has been offered in the intervening decades,
most include the same underlying principles. CT refers to the use of cognitive
skills or strategies that increase the probability of a desirable outcome. CT is the
kind of thinking involved in solving problems, formulating inferences, calculating likelihoods, and making decisions. Critical thinkers use these skills appropriately, without prompting, and usually with conscious intent, in a variety of
settings. That is, they are predisposed to think critically. When we think critically,
we are evaluating the outcomes of our thought processes—how good a decision
is or how well a problem is solved (Halpern, 1998). These definitions imply the
presence of a critical spirit (Facione & Facione, 1994) that disposes one to CT.
Facione & Facione described the disposition to CT as the consistent internal motivation to employ one’s own CT abilities in judging what to believe or do in any
situation. Simply put, they argue that if there is no disposition toward CT, then
CT will not take place, regardless of the presence or absence of the necessary
skills (Sedlak, 1997).
A linear relationship between CT and its dispositions seems to suggest that teaching for CT must address the attitudinal and dispositional aspects of CT, as well as
the skills and abilities in good judgment that CT involves. This would indicate
that, for the pre-service teachers it is important to be engaged in CT (1) for their
own academic development and to demonstrate this capacity as a part of
achieving the requisite graduate attributes; (2) to understand its role in their future professional practice as teachers; and (3) to be an effective problem solver,
capable of applying logical, critical and creative thinking to a range of problem.
Many educators view the promotion of CT as one of the highest priorities in higher education. For example, Williams, Oliver and Stockdale (2004) claim that few
concepts have attracted more attention in higher education than the notion
of CT. Lincoln (1999) underscored the importance of preparing college students
who can synthesize and evaluate information and pointed to corporate employers lining up for graduates who can think effectively. The European Council has stressed the need to equip people with new skills for new jobs and to raise
overall skills levels, by providing initial and continuing education (COM, 2008).
The trend in school curricula is to help learners to acquire knowledge, skills and
attitudes necessary in real life situations. To acquire those competencies, what
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learners need most, from an early age, is to learn to learn by reflecting critically
on their learning aims. That’s why CT has been accepted as one of the key competences in education systems throughout the world (NCVER, 2003). Teachers
need to model CT skills to their students and explicitly teach them to think critically. Teachers can be transformed in their teaching and students can be transformed in their learning through continued, consistent use and application of CT
skills (Edelson& Vallone, 2000; Mimbs, 2005; Ijaiya, Alabi& Fasasi, 2011; Feuerstein, 2002).
CT has gained heightened attention in higher education in Turkey for almost ten
years. In a number of official resources, such as A Draft for General Competencies
of Teaching (2005) and Competencies for Primary School Teaching (2008), The
National Ministry of education emphasized that teachers should practice some
strategies aimed at developing students’ intellectual, social and personal
growth and as well as their CT skills. However, studies conducted with preservice teachers in higher education in Turkey indicate that pre-service teachers’
CT disposition skills are generally medium or low. In various studies conducted
by Çubukçu (2006), Korkmaz (2009), Besoluk& Onder (2010) and Çetinkaya
(2011) indicate that pre-service teachers’ CT disposition skills are between medium and low. These studies indicate that teacher education curricula should be
revised and enriched in terms of CT skills.

1. Films as a teaching aid

The ideas that films are powerful teaching tool for developing CT skills is not new.
Edwards (1940) mentioned “setting the stage” for developing CT through
practical and intelligent uses of motion pictures and newspapers. In the twentieth century, film was the most recent art form standing alongside literature,
theatre, painting, music, and photography. Today, films are more like books, affordable and easy to purchase, rent, and download (Monaco, 2000). It is not farfetched to say that film is a unique medium that stands apart from other media
because of the following reasons:
1. Apart from its status as art, films are also a cultural phenomenon – the one
medium that everyone attends to, that holds the potential of becoming an
event, raising questions and dialogue on cultural and political issues (Bishop,
1999; Giroux, 2002; Vandervelde, 2004).
2. Unlike backdrop media, films demand a certain level of engagement for
its particular narratives, subject positions, and ideologies to develop. Giroux
(2002) claims that in a ninety-minute to two-hour format, film may offer a
deeper pedagogical register than a three-minute pop song or a twenty-two
minute sitcom.
3. Like other visual media, film’s textuality is one of image and sound, using similar signifying systems to communicate. This other media, however, may not
incorporate these elements to the extent that film does as a part of their discourse (Shoos, George & Comprone, 1993; Fehlman, 1994; Turner, 1999;
Giroux, 2002; Golden, 2001). The combination of sound and moving image
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in film provides a unique means of accessing settings, subject matter and
styles that might otherwise prove difficult to comprehend. In watching a
movie, the viewing process is informed by a wider spectrum of cinematic discourse (e.g. camera angles, editing techniques, cinematography, and lighting).
In this way, film has a larger vocabulary, if one will, that cues and constrains
viewer response (Fehlman, 1994).
4. Films are an economical substitute for field trips and other real world visits.
While most films are fiction, they can offer powerful experiences that students are unlikely to have in a classroom. Such experiences take less time
than field trips and do not have the expense of travel (Champoux, 2007).
5. In 2006, the Motion Picture Association (MPA) estimates that about thirty-seven
percent of frequent (i.e., at least once per month) and occasional (i.e., at least
once in six months) moviegoers were ages twelve to twenty-four. This shows
that films for the younger generation are a more familiar text than reading
print – watching a movie is seemingly easier to read than reading a book. Yet
the act of seeing or looking is not a passive activity but it is a highly interpretative act (Foreman & Shumway, 1992). Narrative films seem easier to read
because they speak laterally rather than down to its audiences (Masterman,
1985). This is not to say that film does not have the capacity to speak down
to its audience but that, generally speaking, its intent is to communicate to
a wide audience. It draws on cultural myths, icons, and symbolism to communicate ideas and arguments quickly.
6. Films can serve many functions in one’s teaching program. Research suggests
that one of the best ways to teach critical thinking is by using cases because
they force students to develop many solutions not just one (Lloyd, Slater&
Robbs, 2000). Case analysis is an obvious use of films and perhaps the first
that one thinks of when considering film. Film with a solid plot and coherent
story will work well as a case. Scenes from a well-acted and well- directed
film present material more dramatically and engagingly than a print case.
Well- chosen films as cases are believed to help develop the students’ analytical skills. Some films allow a predictive case approach that can lead to rich
discussion about different issues. For example, three separate scenes from
the film show the entry of a new manager into the factory, the proposed
changes, and the reaction of workers to the changes. The scenes show these
phases of organizational change in a delightfully charming way. The scenes
are complex enough to test students’ analytical skills in these topical areas.
They also are sufficiently complex to provoke extended discussion (Champoux, 2007).
Films are, because of these features, one of the best ways for developing CT
skills. It should be integrated into teacher education curricula in order to develop pre-service teachers’ thinking skills. While most teachers believe that
developing CT in their students is of primary importance (Albrecht & Sack,
2000; Paul, Elder, & Batell, 1997) few have an idea exactly what it is, how it
should be taught.
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2. The purpose of the study

The purpose of the study is to determine if the course on film analysis in teacher
education curriculum improving CT disposition skills with six dimensions of preservice teachers. The questions under the main purpose of the study are as follows:
1.
2.
3.
4.
5.
6.

Does the course improve truth-seeking skills of pre-service teachers?
Does the course improve analyticity skills of pre-service teachers?
Does the course improve open-mindedness skills of pre-service teachers?
Does the course improve CT self-confidence skills of pre-service teachers?
Does the course improve systematicity skills of pre-service teachers?
Does the course improve curiosity skills of pre-service teachers?

3. Framework for the course

A framework (see appendix) adapted from Teasley & Wilder (1997) and Eken
(2003) was used since it provided a rich source for examining different aspects
of a film. Cultural aspect is added to the original framework because films
are accepted as a cultural phenomenon (Bishop, 1999; Giroux, 2002; Vandervelde, 2004); teaching aspect is added to the framework since pre-service
teachers could get benefit from films as authentic materials in their classes when
they become teachers.
The role of pre-service teachers in literary aspect is to read the movie as though
it were a piece of literature. They discussed plot, characters, setting, themes,
point of view, recurring images, and symbols with their groups. Some examples
of the questions they dealt with in literary aspect are “Briefly summarize the
plot”, “What symbols do you notice and what do you think they represent?”
Their role in dramatic aspect is to read the movie as though they were a member
of the Academy. They looked at the dramatic aspects of acting, script, costuming
and make-up, set design, music and direction. Some of the questions they dealt
with are “How does the music contribute to the storytelling?”, “How well are the
characters portrayed?” Their role in cinematic aspect is to read the movie as
though they were filming it. They looked at the technical aspects, sound, editing,
and special visual effects, of the film. Some questions in this aspect are “How do
the camera angles and movements help or hinder the story?”, “What vivid visual
images did you note and how did they make you feel or think about?” Their role
in cultural aspect is to read the movie as though they were a sociologist or anthropologist and do a research about that culture being filmed. Some questions
in this aspect are “What conclusions did you draw about the socio-historical
background of the film?”, “What examples in the film show the political factors
that may cause its making”. Their role in language aspect is to read the movie
as though they were a linguist. Some questions are “How are the forms of language used in the film?”, “Are the dialogues or non-verbal language more effective to understand the message”. Their role in teaching aspect is to read the film
as educational aid for their future career. One of the activities related to this as-
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pect is “Plan and organize a 15-minute-activity in any topic for any level using a
frame, a sound, a scene etc. in the film”.

4. Method

4.1 Study design

36

The study reported in this paper is a part of a broader study carried out by the
author. It is a quasi-experimental, pre-test/post-test control group designed to
determine whether critical thinking performance in the treatment group differed
significantly from the control group. Often in educational research, it is simply
not possible for investigators to undertake true experiments, e.g. in random
assignation of participants to control or experimental groups (Cohen, Manion &
Morrison, 2007). Since this study is limited to the participants who volunteered
the course, a true experimental research is not possible to conduct.
4.2 Participants

The participants of the study are pre-service teachers enrolled in the four-year
English Language Teaching program at a university in the north of Turkey. The
mean age of the participants was 22.7 years (SD = 1.28; range = 19–26). Of the
participants 35 were female and 14 were male in the treatment group and 36
were female and 17 were male in the control group. While pre-service teachers
in the treatment group take “Film analysis” course, pre-service teachers in the
control group take their regular courses in the curriculum.
4.3 Data Collection Tool

The California Critical Thinking Disposition Inventory (CCTDI) was used before
and after the treatment in the study. The original CCTDI developed by Facione,
Sanchez and Facione (1994) is comprised of 75 items and seven sub-scales
(Truth-seeking, Analyticity, Open-mindedness, Self-confidence, Systematicity,
Curiosity and Maturity) to which students indicate their level of agreement or
disagreement on a six-point Likert scale ranging from ‘‘strongly agree’’ to
‘‘strongly disagree”. The inventory was translated into Turkish and was subjected to the required validity and reliability analysis by Kokdemir (Kokdemir,
2003). Composed of a total of six subscales (Open-mindedness and maturity in
the original scale becomes one sub-scale and called open-mindedness) and 51
items, the new version of the inventory had an internal consistency coefficient
(Cronbach alpha) of 0.88. The total variance explained by the inventory was
found to be 36.13. The total score indicates whether a person is generally disposed to think critically-whether the individual habitually exhibits the characteristics of an ideal critical thinker. In every subscale score under 40 indicates low
CT disposition, above 50 indicates high CT disposition. Students who score less
than 240 are defined as negatively disposed toward CT, students with scores between 240 and 300 are defined as ambivalently disposed, and students with
scores above 300 are defined as positively disposed (Kökdemir, 2003).
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5. Data analysis

5.1 Before the treatment

An important component of the quasi-experimental study is the use of pretesting
or analysis of prior achievement to establish group equivalence (Ross, Morrison
& Lowther, 2005). Statistical procedures to control differences between both
groups are as follows:
CCTDI pre-test results
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An independent-samples t-test was conducted to compare CT disposition skills
of treatment and control group before the treatment. Results show that there
was not a significant difference in the pre-test scores for CCTDI for treatment
group (x=209, S=18,08) and control group (x=204, S=17,50) conditions;
t(100)=1,235, p = .220.
Academic achievement results of both groups

Some studies show that there is a positive relationship between academic success
and CTS. In order to control possible effect of academic success on CTS, the mean
scores for academic achievement of both groups were calculated. The pre-test
and post-test scores of the students whose academic achievement was above
3.75 and below 2.00 out of 4.00 were not included in data analysis since those
scores may destroy the reliability of total scores. Therefore, the scores of academic
achievement of three students in the treatment and four students of control
group were not included in the scores of CCTDI. Independent sample T-test was
used in order to understand if there is statistically significant difference between
two groups. T-test results show that there is no significant difference between
two groups in their academic achievement (t=-560, df=100, sig-2-tailed= .577).

5.2 After the treatment

Data were analysed using independent-sample t-tests to compare CCTDI scores
in treatment and control groups and paired sample t-test was used in order to
test if each group made progress. A test of hypothesis with P-value<5 was considered as significant.
5.3 Results
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Table 1. Descriptive Statistics and paired sample t-test Results for CCTDI
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A paired-sample t-test was conducted to compare CCTDI at the first and at the second time- points both in treatment and control groups. As shown in Table 1 for
treatment group, there was a significant difference in the scores for CCTDI (M=8,
30, SD=15, 08) t(48)=-3,85, p = 0.000. For control group, there was not a significant
difference in the scores for CCTDI (M= 2, 00, SD=9, 33) t(48) = 1,56, p=0,125.
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Table 2. Means, Standard Deviations, and Mean Differences for Pre-Test and Post-Test
onCCTDI

open-mindedness and curiosity both treatment and control
gTable 2 outlines means, standard deviations, and mean differences for pre-test

and post-test on CCTDI. The pre-test scores indicated that the pre-service teachers in the treatment group have low disposition towards truth-seeking, systematicity and self-confidence as well as in the control group. For analyticity,
open-mindedness and curiosity both treatment and control groups were positively disposed. Post-test results show that scores of the treatment group ranged
from low to ambivalent or from ambivalent to high dispositions in all scales while
those of the control group ranged from ambivalent to negative in four subscales, truth- seeking, analyticity, curiosity and open-mindedness.
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Table 3. Independent t-test Results for CCTDI

Table
3 shows results for independent-sample
t-tests for and
comparing
the overall
o
analyticity, systematicity
self-confidence
they
d
CCTDI
and subscale scores between two groups. Participants had achieved a significant difference for overall CCTDI and the sub-scales of open-mindedness,
curiosity and truth-seeking. For overall CCTDI and the other sub-scales, analyticity, systematicity and self-confidence they did not have a significant difference. The results of effect size (η2) also indicate that the effect of this course is
both groups; a On
small
lowthe
to ambivalent
in
low level on characteristics
curiosity andfortruth-seeking.
thechange
otherfrom
hand,
effect of this
t
group and from ambivalent to low in control group. Truth-seeking (as in the
course
on
open-mindedness
is medium.
C
targets
the disposition of and
beingoverall
eager toCT
seek
the best knowledge in a given context,
CCTDI and the sub-scales of open-mindedness, curiosity and truth-seeking. For

c

Conclusions and Recommendations

Based on the results of this study, the dispositions of truth-seeking seems to be
the least flexible characteristics for both groups; a small change from low to ambivalent in treatment group and from ambivalent to low in control group.
the other hand,
being organized,
orderly,
focused, of
andbeing
diligent
in inquiry.
Truth-seeking
(as measures
in the CCTDI)
targets the
disposition
eager
to seek
T
the best knowledge in a given context, courageous about
asking
questions,
honStill, there is no significant
est
d and objective about pursuing inquiry even if the findings do not support one’s
self-interests or preconceived opinions. It may be because of the pressure of the
preparation for the National examination called KPSS, (Public Staff Selection Test)
consisting of multiple-choice items, graduates are supposed to pass in order to
be assigned a teacher to public schools.
Analyticity targets prizing the application of reasoning and the use of evidence
to resolve problems, anticipating potential conceptual or practical difficulties,
and consistently being alert to the need to intervene. While control group seem
to have negative inclination towards this disposition, treatment group showed
progress on this scale. Systematicity scale, on the other hand, measures being
organized, orderly, focused, and diligent in inquiry. Treatment group seems
to have a positive inclination towards this scale while the control group shows a
small inclination towards this disposition. Still, there is no significant difference
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between both groups in these two scales. It shows that these two dispositions
can be developed more in a longer application of thinking modules or courses.
Although control group showed progress in curiosity disposition, treatment
group showed higher progress on that scale. Curiosity (as in the CCTDI) measures
intellectual curiosity and the intention to learn things even if their immediate
application is not apparent (Facione & Facione, 1994, p.12). It means that film
analysis course may develop pre-service teachers’ intellectual curiosity. The most
important difference between treatment group and control group seems to be
in open-mindedness disposition. Open-mindedness is crucial for citizens of a pluralistic, multi-cultural society which values tolerance and understanding of the
beliefs and lifestyles of others. Interestingly, treatment group showed the most
relevant progress on this scale. Thanks to discussion and debates about different
genres from different countries may help develop their open-mindedness while
control group have negative inclination on this scale.
One of the drawbacks of this study is not to question pre-service teachers’ frequency of watching films. Studies about the relationship between the frequency
of watching films and their level of CT disposition skills may help our understandings about watching films or the methods adapted to film analysis help develop
their CT disposition skills. The results of this preliminary study cannot be generalized to the whole population of pre-service teachers in Turkey due to the nature of the small sample size, which is another limitation for this study. The
improvement in CT disposition however, can have a far-reaching impact because
as these 49 teachers disperse throughout Turkey, they could help provide a rippling effect that move the nation towards a thinking nation. If critical thinking
disposition is an indication towards thinking critically, the teachers already have
a good start on their road to become the key agent to teach thinking skills in the
classroom context. There were differences in the development of CT disposition
between the two groups of students. An analysis of the differences in the subscale scores over time between the treatment and control groups may cast some
light on how the course may facilitate students’ critical thinking development.
Despite the students’ educational backgrounds, which were predominantly
examination- oriented, they demonstrated an ability to sustain self-competence
and to acquire a critical approach during the course. Such an encouraging
development may be related to self- regulated learning and the effect of visual
literacy. Further studies including self-regulated learning through visual aids could
help develop our understandings about CT skills.
At the same time, this study adds to previous findings by revealing preservice teachers’ development in the six dimensions of CT disposition. By
doing so, it reveals students’ strengths and weaknesses in the different dimensions, thus making it possible for intervention. For example, as students in this
study were observed to be weak in the dimension of systematicity, self-confidence and analyticity, a remedial program could be implemented to help them
seek the best knowledge objectively. By making the measurement of CT disposition coincide closely with what the intervention seeks to change, a more
sensitive approach could be developed to achieve the specific changes desired.
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This study is a quantitative one. However, a qualitative study about how and
which parts of the course are effective on developing students’ CT skills especially on their curiosity, open-mindedness and trustworthiness is recommended as a further study. The results of qualitative study will help scholars
and teachers who are interested in developing students’ CT skills have a deeper
understanding about how media tools such as films affect CT skills and how to
implement these tools into our courses.
The results from this study allowed for some useful implications. Firstly, the most
obvious implication is that critical thinking disposition, and thus a general
thinking disposition can be improved through deliberate courses/modules.
Thanks to specially designed courses based on visual aids combining with appropriate techniques, it is possible to develop students’ CT skills. This finding of the
study is similar to the findings of the study conducted on a course including analysis of one film the whole term in terms of different aspects by Eken (2003). He
states that the course helps develop their CT skills as well as language skills.
Secondly, critical thinking dispositions can be improved among the adults. The
age group of pre-service teachers who participated in this study was between
21-26 years old. The implication is that it is never too late to improve thinking
dispositions. Similarly, a one-year- long-study conducted by Tiwari, Patrick Mike
& Kwan (2006) revealed that problem based learning affected nursing students’
Truth-seeking, Analyticity, Systematicity and CT Self- confidence at different time
points.
Thirdly, critical thinking disposition can be improved in a relatively short period
of 14-week module, even if these changes are small. Courses based on authentic
visual aids and activities based on analysing a visual text are effective on developing students’ curiosity, truth-seeking and especially open-mindedness. The
findings are similar to the 10-week-study conducted by Kong (2004) aiming at
examining the effects of a thinking module on the CT dispositions of the pre-service teachers. The results of the study indicated that participants in the treatment
group scored significantly higher in three subscales of their CCTDI post-test. This
is exciting because the teachers in Turkey can be equipped in their short time of
pre- service as well as in-service training in order to prepare them for teaching
thinking skills in the classroom context. This result supports the results of a qualitative study conducted by Tanriverdi, Ulusoy & Turan (2012) with the pre-service
teachers which indicated that pre- service teachers think that teacher education
curricula should be enriched with the courses or topics in different courses based
on media analysis.
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abstract

The academic “talking head” and the hair-raising narrative can both be potential
tools for meaningful learning, depending on the special pedagogical goals which
they are used for and the practices which they are integrated. The pedagogical
value of a video can be evaluated on the basis of how it is used and what the
learning outcomes of this use are. (Hakkarainen, 2007.) To make learning meaningful entails the choice of information and its careful structuring. In a student´s
learning the emphasis lies both on understanding and evaluating the knowledge
and on criticality. When understanding takes place in interaction, it leads to approaching issues and phenomena in different contexts through common language,
discussion, listening and participation. The consensus about the phenomenon to
be learnt will arise through dialogue in which different views will be integrated
and merged into a new interpretation about the target of understanding. Different
viewpoints meet in dialogue and create links between views. The phenomena will
be given shared meanings (Valleala, 2006; Gadamer, 2004; Gallaher, 1992).
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1. The aim and context of the research

46

The action of a vocational teacher is guided by various strategies, beliefs, values
and substance competences concerning teaching and learning. Recognizing,
studying and reflecting on pedagogical beliefs and preconceptions are the central
tasks in a teacher´s development at work and the promotion of well-being. It
refers to the teacher’s skill and sensitivity to observe their action, reflect critically
on their work, ways of thinking and practices. Learning to be a teacher is not
only developing knowledge, skills and competences, but essentially it is becoming a teacher (Aarnio, 2010; Garrison & Kanuka, 2004). Learning outcomes of a
learner can be confirmed by learner-centered evaluation methods as well as by
availing of learning environments that comprise community of practice and practical wisdom.
The context of the research is Oulu University of Applied Sciences, the School of
Vocational Teacher Education. Multi-subject teacher programs are meant for academic, 2nd or 3rd career teacher students. A course “Self-management and occupational well-being” was given in 2012 for 19 students. They were the study
subjects.
The aim of the project was to find out how to make a teaching video (Kepanen &
Koukkari, 2013) from the idea stage through various choices and practices to a
ready-made product. The planning phase started with defining the contents of the
issues that were important for studying the phenomena connected to self-management and well-being at work. The study set out from the students´ everyday
conceptions and today’s general understanding of the above contents and proceeded to deepen, apply and analyze the knowledge cooperatively. We designed a teaching video concerning the phenomena which according to Reeves,
Harrington and Oliver (2002) are called cognitively realistic, i.e. the situations
are connected to everyday reality and also correspond to real situations. The
contents of the assignments were planned to be challenging and connected to
the core questions of the course plan. Dealing with the assignments through
dialogue was the focus of the pedagogical aim. According to Hartikainen (2007)
only a certain kind of discussion will lead to the formation of shared knowledge
required by inquiry-based learning. Bakhtin (1981) describes people as dialogic
in essence and also able to engage in dialogue. John-Steiner (2000) introduces
an interesting view of a ladder that people have to build for each other to be
able to accomplish together something that is not possible alone. Our aim is
to offer our students a conceptual ladder to help them study the core issue
from different angles, for instance conceptually, socially, socio-emotionally or
physically.
The video (Kepanen & Koukkari, 2013) was constructed to emphasize the conceptions that are central from the viewpoint of the targets of our course. The
conceptions concern work community and student-teacher interaction. They are
self-management, encountering in work communities, early intervention, bringing up the teacher´s worries and teachers´ attitudes towards students. From the
pedagogical point of view, the question is about experiential learning which uses
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various preferences of sensory paths, emotions, experiences and mental images.
In problem solving the student´s performance is strengthened, participation promoted and the joy of learning activated and supported. Video-based pedagogy
is actually an active, analytic, reflective and critically oriented learning process.
Watching and analyzing a moving picture promotes learning, when it is supported with pedagogically reasonable assignments. The principles of inquiry-based
learning are also realized: learning stresses problem solving, but also finding and
defining problems. Inquiring and developing learning is social and cooperative
by nature. It embodies the vocational-pedagogical way of understanding the
knowledge and learning (Nissilä, 2007; Nissilä et al., 2012). Inquiring and developing learning processes aim at finding solutions to the challenging needs of
work life. At its best the process brings about new understanding and new knowledge to every participant.
The aim of the research is first to describe how the process of making a pedagogical video from the first ideas to a ready-made product with pedagogical and
practical solutions took place. Secondly, connected to the process of making the
video, the aim is to evaluate the benefits of the video to the course of well-being
at work. Thirdly, an important purpose is to examine how the video supported
student teachers in attaining personal and general learning outcomes. The fourth
purpose is to examine the authors´ own pedagogical action on the video and in
discussions after showing it.

2. The research questions, data collection and method of the research
The research questions were:

1. What features characterize the making of a pedagogically planned and
realized learning video in a course on well-being at work?
2. What were student teachers´ personal aims during the course on wellbeing at work?
3. How did the themes presented on the video including assignments promote the achievement of the aims that the student teachers had set?
The research material consists of the learning video (Kepanen & Koukkari, 2013)
made for the course and the course feedbacks from 19 student teachers. The
feedback statements were analyzed by using a qualitative content analysis. Accordingly, the research material was examined through analyses, looking for similarities and differences and trying to form a holistic description of the research
phenomenon in relation to a wider context and earlier research results. The aim
of the analysis is to create a literal and clear description of the phenomenon.
(Hsieh & Shannon, 2005).

In the production of pedagogical video material the leading principles are needs,
learner knowledge and curriculum. The material producer can be an internal production team, but high-quality material is difficult to produce as a hobby and
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without professional help. The action of production team is characterized by
planning, cost-effectiveness, technical skills and cooperation with pedagogical
experts. (Ursin, Karjalainen & Välikoski, 2009).
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In this project the material was produced by the authors/ teachers themselves,
including script writing, acting and editing. In the actual implementation the help
and participation of colleagues were needed. In editing the guidance was received from a professional, and the English text was checked by a native. As
teachers and implementers we are pedagogical experts. Since the video was
meant for our course, we were also aware of the aims, curriculum and the participants of the course.

3. Findings

In the following the research questions will be answered one by one, question 1
separately and questions 2 and 3 integrated.
3.1. Principles of video-based learning and teaching
It is of significant importance in video-based learning to understand the pedagogical background factors of video production to be able to make the learning
process of the student individual and active. In today´s media pedagogy a video
camera can be called a pen which acts as the recorder and transmitter of knowledge. The pedagogy based on camera-pen thinking promotes a student´s personal audiovisual thinking, creativity and media handwriting. From the learning
point of view it is important to understand that the camera acts as a vehicle of
learning, i.e. the camera in itself is not the target of teaching, but it is a way of
acting which promotes learning and reaching learning goals. In video-based
learning the camera-pen thinking represents the pedagogy of possibilities in
which the learning outcomes cannot be predicted but the learners are allowed
to express themselves creatively and observe the phenomena and issues by reflecting them in their personal worlds of experiences. Consequently, self-reflection and knowledge renewal appear as central in learning in which the meanings
of certain experiences are interpreted once again or the interpretations are reviewed so that a new interpretation will guide later understanding, evaluation,
action and conceptualization (Mezirow, 1995; Nissilä, 2007; Nevala & Kiesiläinen,
2011).
The camera–pen is a tool in cinematic used writing to produce an interpretation
of reality by transforming it into a presentation in the form of moving picture.
When talking about observing reality by the means of a camera, the attention
should be paid to the process of transformation. The reality cannot be reached
as such, but on a video it is filtered through the authors´ interpretation. The resulting audiovisual presentation is thus an interpretation of the observed things.
How they are filmed shows if communication works between the authors and
the audience. The meaning of the work is built in this interaction (Haanpää &
Oravala, 2011).
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Producing a video about the target phenomenon can act in problem-based learning (PBL) both as a starting point and an effective way of information acquisition
as well as a form of presenting one´s understanding. What is important in learning
is the preparation for watching the video, watching it and the tasks after it. However, a video offers learning only the starting point or context of learning. In using
the video many pedagogical decisions must be made. They will promote the dialogue between the tool it and the theoretical views of the target phenomenon including the concerns of what is done in different phases, what kind of cognitive
and social actions are connected to it, what learners do before watching the video,
during it and how these actions are integrated (Hakkarainen & Kumpulainen,
2011). Using a video as part of teaching must thus be justified pedagogically.
Video-based teaching and learning involves pedagogically sustainable views.
Planning a teaching video is a pedagogical teaching act which must be thought
about thoroughly. The teacher´s action is directed by theoretical premises, models which abound in video-based methods.
Pedagogical models refer to a theory-oriented tool for planning and implementing e-learning. The models are based on understanding the character of learning.
Although there are various pedagogical models, they still carry out some shared
pedagogical principles, like e.g. problem orientation, efforts to raise cognitive
conflicts (according to Piaget), proximal zone of learning, i.e. “widening already
learnt issues to new ones” (according to Vygotsky) and social interaction as a
factor in the renewal of thinking (Salomon, 1993). According to Collis and Moonen (2001) the pedagogical model must always be in relation to teaching and
learning processes. In video-based learning and teaching the pedagogical framework is composed of e.g. case work, anchored learning, PBL, discovery learning,
cooperative learning and transformative learning.
Anchored learning means that activities are tied to the situations of the real
world (anchors), problem situations are solved by a group and learners are encouraged to see knowledge as a tool which can be used in new situations instead
of studying only facts as knowledge.
Discovery learning takes efforts to make learners learn by examining and finding
the targets of learning themselves and direct their learning by setting problems,
creating their own conceptions of the issues and looking for more and deeper
information themselves (Hakkarainen, 2007; Lonka & Lipponen, 2008).
Problem-based learning (PBL) encourages learners to learn while solving authentic real world problems in a group guided by the steps of the problem solving
process.
Active learning methods are based on moving the responsibility of learning to
learners themselves and making learning an activating and motivating experience
to the learner. A central idea is to support the growth of a learner´s expertise and
help the learner develop functional mental models concerning the target issues
and phenomena. Writing is considered a central element to promote learning.
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Case work methods stem from the ideas of cognitive apprenticeship model, the
problem-oriented approach of learning and the significance of social interaction
in learning. The target conceptions are used in this model to explain various problems or phenomena rising from real life. In a session each participant (or group)
introduces an imaginary or lived experience, a case which will then be worked
on through common (net) discussion. The aim of the discussion is to make the
participants create explanations to the descriptions and promote the learning in
social interaction (Gergely & György, 2006).
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Virtual case work usually proceeds through the following phases:
1. Forming a virtual community e.g. through getting-to-know discussion or
contact meeting;
2. Presenting one´s own case description in the net discussion;
3. Construing the theme connected to the case description, working on the
problem in the net discussion;
4. Focusing the problem and re-defining it;
5. Creating theoretical explanations to the case description;
6. Repeating the explanatory cycles;
7. Conclusion of the case description;
8. Evaluation.
Case work has proved to be a good model especially in the educational fields
whose challenges are integrating theory and practice. An example is teacher education which can well avail of collaborative knowledge construction. For this
the case work in the net is necessary to be supported by contact meetings to
bring forth the feelings of sharing and belonging and maintain them. Contact
meetings also involve the mentor of the group who will help in modeling and
conceptualizing the case description processes and support the participants
(Gergely & György, 2006; Bossewitch & Preston, 2011).
Transformative learning concerns a learner´s new or different way of dealing with
the target of learning or phenomenon attained by self-reflection. The aim of our
teaching video is to raise the learner´s motivation through everyday situations
that are familiar as phenomena and ethically connected to a teacher´s work. A
case situation intends to start the inquiry of a learner´s own situation, questioning the justifications of the premises taken for granted and understanding the
meaning of their own action.
In transformative learning the dialogue has a central role. The present teaching
video contains assignments with the aim of raising a dialogical discussion on the
phenomenon that is dealt with in the main theme of the video. The dialogue
helps the learners analyze the conceptions and experiences of other learners as
well as create the right perspective in comparison to their own contexts. This
kind of reflection leads to rational thinking which is one of the core competences
aimed at in adult education. Rational thinking brings forth critical self-reflection
on one´s action, develops new practices and renews learning in situations of
change. It is important for a teacher to be aware of the demands of critical self-
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reflection: it presupposes awareness, pausing in order to re-evaluate the meaning perspectives and change them, if necessary (Mezirow 1991; 1995). In the realization of the teaching video there was a pause after each theme for reflection
and discussion about the thoughts raised by the contents, about the ways of understanding and about the contextual connection of the case example to the
work of a vocational teacher.
As an educational theoretical frame of reference in learning and teaching there is
constructivist conception of human information acquisition and information processing. In video-based learning and teaching the theoretical approach is focused
on the principles of experiential learning. Thus it results in experience-based learning, (EBL) which is based on a set of assumptions about learning from experience.
These have been identified by Boud, Cohen and Walker (1993) as:
•
•
•
•
•

Experience is the foundation of, and the stimulus for, learning;
Learners actively construct their experiences;
Learning is a holistic process;
Learning is socially and culturally constructed;
Learning is influenced by the socio-emotional context in which it occurs
(Griff, 2001).

One consistent feature in this literature is the central place of reflection. Boud
and Walker (1990) developed a model of three stages of reflection associated
with experiential learning activities. The model draws attention to the preparation for experiential events, where it is important to focus on the learner, the
learning milieu and the skills and strategies employed in reflection; reflection
during an experiential activity, with its phases of noticing and intervening; and
reflection after the event, involving the individual in returning to experience, attending to feelings, and re-evaluating the experience.
The many forms of experience-based learning (EBL) used in vocational and professional education include internships, work placements, on-the-job training,
excursions, adventure and wilderness trips, studios, laboratories, workshops,
clinical environments, practicums, case study approaches, action research, role
plays, hypotheticals, and simulations. Other more subtle, less easily recognizable
methods include active learning in lectures, computer simulations, use of realistic
models, video-based activities, group discussions and syndicate methods, autobiographical writing, problem-based learning, group work, use of reflective journals and self-directed projects. Action research and action learning are workplace
examples of experiential learning in operation.
Recent learning research has indicated two major challenges with which teaching
in higher education is concerned. First, working life requires increasingly specific
expertise and second, constantly changing responsibilities and circumstances at
work necessitate flexibility, mobility and the continuous improvement of one’s
competencies. In addition to this, students need transferable generic skills, such
as critical and abstract thinking, the ability to use and produce information, and
the ability to recognize, identify and solve problems. They also need cooperation
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and communication skills, as well as technical skills such as the use of information
and communication technologies. The challenge is to develop teaching practices
that integrate the study of knowledge with practice in transferable and generic
skills. (Hakkarainen, 2007.)
3.2. Students as video watchers: their aims, reflections and understanding
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The students’ aims were to control their skills of working methods connected to
well-being at work and to find resources to promote and develop coping at work.
The core outcomes were understanding the significance of welfare plan as well as
understanding the central conceptions of well-being. The video demonstrated the
phenomena in question, made learning easier and brought up concrete problem
situations in work life. It led to finding individual solutions through revealing problems in various situations. The results revealed various conceptions about wellbeing at work depending on the students’ personal experiences. In group work
the themes were widened to concern other respective situations in work life.
Learners produced assignments of their own experiences concerning the themes
of the video. Through dialogue they formed shared conceptions about a vocational teacher´s coping at work. As the learning outcome there appeared reflections on the five video-originated phenomena connected to well-being at work:
self-management, encountering, early intervention, bringing up the teacher´s
worries and attitudes. In what follows the findings from the student teachers´
reflective statements are presented in the form of descriptions.
Self-management
The video describes the phenomenon which deals with the human skills of self-management. Self-management will provide answers to the three basic questions:
Who am I? Where am I? Where am I going?
Self-management refers to the employees´ reflection and understanding of their
self, their motivation to work, as well as the identification of their resources,
competencies and developmental needs. The employees’ working-life responsibilities include the areas of well-being and the ability to work thus incorporating
self-management. Self-management takes place continuously-consciously or unconsciously. People are constantly choosing their activities and where to direct
their interests.
Taking responsibility of one´s life is one of the most important objectives in self-management. Every person writes her/his own script of life. It is essential to be able
to understand life as an opportunity to change, to learn, to unlearn the old and
to question prevailing practices and beliefs. In self-management the focal areas
are holistic self-care and the possibility to use personal resources in a suitable,
individual way. The things that are considered personally important will be valuable throughout the person’s life.
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Encountering
The video describes what happens in people’s encounters, how people are valued, respected, and how they listen to other people. New pedagogical studies
show that the way with which the students are encountered is the most important aspect of enhancing learning and attaining the learning outcomes. A genuine
human presence will motivate the students and inspire positive emotions.
Meeting another person means dialogical interaction, taking others into account
and giving time to another person. It also means receiving time from the other
person. Whenever two people meet, something new begins. In encounters no
one is totally ignorant or completely wise. There are only people who strive together to learn more, to exceed their present level of knowledge.
In human encounters the important elements are the messages that are carried
by the human voice, expressions, gestures, attitudes and feelings. A successful
encounter will empower the employees and promote well-being at work. If one
is left unnoticed in an encounter, it will result in uncertainty and social exclusion.
Early intervention
Early intervention in vocational education means providing support to the student as early as possible and as openly as possible. It is a process which starts
from small observations and leads to action which supports the student. Early
intervention should be a part of the toolkit in every school. It is preventive as
well as remedial action (Happo, 2012).
Bringing up the teacher’s worries
This is connected to early intervention. When the teacher’s concerns come up,
he/she will bring it up with a student. The reason of the concern might be the
one we’ll see on the video (alcohol abuse), non-attendance to school, concern
for the student’s life, his/her life management, dejection or something else that
disturbs the studies. When a teacher (or another school worker) becomes conscious of his/her concern, s/he must decide when to bring it up. To do this, the
teacher must know the student and be interested in him/her. The teacher must
also meet the student often enough (Arnkil & Eriksson, 2009).
Attitudes
The video refers to the ethical principles, values and attitudes guiding a teacher’s
work. The teacher’s pedagogical activity is guided by human and learning conceptions. Our view of human life directs our thoughts, actions, and choices. Our
attitudes are mirrored in our professional behaviors, and show how we respect
our friends and act ethically and morally in work communities. As teachers we
can use our attitudes to either help students or hinder them from achieving their
learning outcomes and goals.
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The students reflected on the contents of the video in groups. Collective reflection is important in learning. All can learn as individuals, but in a dialogical peer
learning process there is also a shared learning zone: everybody knows which issues have been shared together. They have become shared experiences
(Koskimies, Pyhäjoki, Arnkil, 2012). Watching the video was a joint experience
which was mirrored in different ways on people´s real experiences. Based on
them common thinking was created, life world was widened and new aspects
were learnt.
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4. Discussion

Video-based pedagogy refers to an active, analytical, reflective and critically oriented learning process. Watching and analyzing a moving picture promotes learning, when supported by instructions that are pedagogically justified. Video-based
pedagogy realizes the principles of inquiry-based learning: solving problems is
emphasized, but also finding and setting problems are significant. Inquiry-based
learning is social and collaborative by nature, and it emphasizes the principle of
vocational pedagogy: understanding the contents of learning. From the pedagogical point of view, the examined video-based learning project was connected
to experiential learning which makes good use of different senses, feelings, experiences and mental images. In solving the problems the student’s functional
ability s strengthened, inclusion promoted and the joy of learning activated and
preserved.
The research clearly indicates that both designing and producing, as well as solving the video supported cases, promoted especially the active and contextual
aspects of the student’s meaningful learning as well as the students’ positive
emotional involvement in the learning process. With the help of the video the
learners were given action models for the real life situations of teachers and work
community members.
The research results can be availed of in curriculum development work in vocational teacher education as well as in recognizing teachers´ work life competences and in developing them. The availability of the video material will be
evaluated and developed according to the conclusions based on the student
teachers´ learning outcomes
Work has become demanding and teachers feel deficient in controlling their resources amidst continuous haste and lack of time. The present situation often
leads to stress and problems in coping at work. Recognizing the phenomena connected to the well-being at work is important in identifying both the community´s
and the teacher´s work. Coping at work and well-being must be paid special attention, because the problems in the staff atmosphere will be repeated in the
learners´ well-being and the quality of teaching.
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abstract

The aim of this study is to present experimental evidence in support of the idea
that an “embodied-centered” teaching approach based on multimodal sensory
grounding should be more effective than a classic verbal-centered teaching approach. The study is based on the comparison between learning and retrieval of
sentences presented in a verbal only or verbal plus related visual images modality.
Concrete and abstract meanings were used. Participants had to learn and then
recognize these sentences (name and verb recognition). The preliminary data
showed a general facilitation of the verbal plus visual image of the learning material. Moreover, a difficulty with abstract sentences emerged. The pattern of results supports the effectiveness of an embodied centered teaching based on
educational stimulations that have a strong experiential sensory-motor basis. The
implications of these results are discussed.

1. The theoretical framework
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Nowadays the embodied cognition approach has gained much consensus in the
field of cognitive science. In contrast with the neo-Cartesian conception where
mind, brain and body are considered as separate units, the embodied cognition
approach proposes a holistic conception according to which the mind is a complex and dynamic system that emerges from the brain and the body/environment
interaction (Wilson, 2002).
There are several theories of embodied cognition in the literature. Some authors
emphasize the importance of body characteristics and the role of action for cognition, while others stress the importance of grounding cognition in sensorimotor
modalities and situated cognition. In all theories there are several points in common such as:
1. the central notion of the body
2. the interaction between perception-cognition-action
3. critique of symbolic conception of the mind (cognitivism)
Different approaches can be summarised in two basic orientations:
• embodied cognition that emphasises the role of the characteristics of the
body and the action for cognition (Gibbs, 2006; Rizzolatti & Sinigallia,
2008) according to the idea that cognition is constrained by the physical
characteristics of our body. In this approach, the key notion is action;
• grounded cognition that, instead, emphasizes that cognition is linked to
our sensory-motor system in its interaction with the environment (for reviews: Barsalou, 2010; Iachini, 2011). The key notion is that cognition is
based on perceptual and motor processes.
The aim of this study is to present experimental evidence in support of the idea
that an “embodied-centered” teaching approach based on multimodal sensory
grounding should be more effective than a classic verbal-centered teaching approach. Here preliminary data are presented that are based on the comparison
between learning and retrieval of words presented in a verbal only or verbal plus
related visual images modality. The outcomes of this study, along with previous
evidence (Mayer, 2005), should serve as a starting point for future research
aimed at exploring the educational potentialities of the multimodal presentation
of the teaching materials.

2. The research design

The research design consists in giving educational stimulations that have a strong
experiential sensory-motor basis. Participants were required to memorize sentences describing different kinds of actions or abstract meanings. The sentences
could be presented in two different modalities: verbal only and verbal plus image.
Many studies have shown that language comprehension and production involve
the use of sensory-motor resources (Fischer & Zwaan, 2008). Furthermore, it has
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been shown that words indicating concrete (e.g. chair) and abstract (e.g. truth)
concepts can contain motor information (Barsalou, 2003) and that words are
typically understood and represented against background situations (cfr. Murphy
& Medin, 1985). So, an “embodied-centered” teaching approach should take advantage of this operating system of the mind by devising a learning environment
as close as possible to the way the mind works. On the basis of this assumption,
we can hypothesize that learning materials presented in a multimodal way (i.e.
written verbal information plus an image depicting the content of the sentence)
should facilitate successive memory performance as compared to materials presented in an abstract manner (written verbal information only).

3. The methods and instruments
3.1 Participants

Thirty students (12 males and 18 females, mean age = 25.4, SD = 5.649) from
the Second University of Naples and from the University of Naples Parthenope
participated in the experiment. All participants were right-handed and had a normal or corrected to normal vision. They were assigned to two experimental conditions: “verbal” and “verbal+image”.
3.2 Setting and materials
For the experiment the instruments provided by the Laboratory of Cognitive Science and immersive virtual reality (coordinated by prof. T.Iachini) of the Department of Psychology of the Second University of Naples were used. A PC with high
resolution graphics was used to present the stimuli and measure the performance.
The verbal materials consisted of 20 sentences, divided in 5 categories: sentences
describing relations between objects (e.g. the cup is on the table, OBJECT); sentences describing people assuming food (e.g. the child licks the ice cream, FOOD);
sentences describing people making sport (e.g. the woman throws the ball,
SPORT); sentences describing animals’ actions (e.g. the dog gnaws the bone, ANIMAL); sentences describing abstract concepts (e.g. the greediness damages the
world, ABSTRACT). These sentences were chosen with the following constraints:
they had to contain only a verb and two substantives (see above); only relations
between one entity and a second entity were described; the descriptions were
clear and could be depicted by images without ambiguity.
The pictorial materials consisted of 20 scenes that described the 20 sentences,
divided in 5 categories, previously described. These images were in full colour,
high resolution and realistic. They depicted a scene in such a way that all the elements presented in the sentence were reproduced. As regards abstract concepts, we used images that prototypically represented the meaning of the
sentence. For example, there was a wonderful landscape on the background and
a smiling happy girl to illustrate the sentence: the beauty provokes joy. And more:
there was a middle-age man seizing banknotes in his hand and squeezing the
world.
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The testing materials were the same for all conditions. For each sentence or sentence+image, there were five substantives among whom participants had to recognize the second term of each sentence. Finally, a list of 60 verbs was prepared
that contained: the 20 original verbs presented in the sentences, 20 semantically
similar verbs, 20 completely different verbs.

4. The description of the experiment
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The assumption is that learning is facilitated if the mode of presentation of information is as closer as possible to sensory-motor experience. In order to test
this hypothesis, we used an experimental paradigm similar to that used by Mayer
and colleagues (e.g. Mayer, 2005). It is based on the comparison of two groups
of participants who are submitted to a recognition task of words presented according to two conditions:
1. presentation of the stimulus through verbal input, i.e. only written sentences
(verbal condition);
2. presentation of the stimulus through visual, i.e. full colour images, and verbal-perceptual input, i.e. written sentences (verbal + image condition).
There was first a training session where the instructions and an example of the
entire procedure (by using different sentences and images) were presented.
Once the participants reported they fully understood the procedure, the experimental session started.
4.1 Learning phase
Verbal condition. In each trial, 4 sentences were presented on the four quadrants
of a PC screen. Each sentence appeared in body 24, character Times New Roman,
and belonged to one of the five categories previously described. The presentation lasted 10 sec. The order of presentation of sentences and their location on
the quadrants was counterbalanced among participants in order to avoid spurious effects due to primacy or recency.
Verbal + image condition. In each trial, 4 coloured images that depicted the relative sentences were presented on the four quadrants of a PC screen. Below
each image, the related sentence appeared (body 24, character Times New Roman). The presentation lasted 10 sec. The order of presentation of sentencesimages and their location on the quadrants was counterbalanced among
participants.
4.2 Testing phase
After the stimuli disappeared, there was a blank (1 sec) and the testing phase
started. This phase was the same for all conditions. Participants were instructed
to recognize the second term of each sentence among 5 words. The first term of
each sentence was presented (1 sec) and as it disappeared, the 5 words appeared
and the participants had to choose one of them. These words comprised: two
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semantically similar words, the original target, two different words. Each word
had a number on the left side. Participants had to press the number corresponding to the chosen word without time limits. The position of the target was balanced among distracters. Accuracy (number of items correctly reproduced) and
response time (msec) measured the performance. At the ending of the five trials,
there was a further memory task that tested the recognition of the verbs of each
sentence. Participants were asked to recognize the 20 verbs previously studied
by pressing two buttons corresponding to yes/no. A list of 60 verbs was presented, including 20 semantically similar, 20 completely different, 20 original targets.
Items were presented one a time, participants had to decide if they recognized
or not the item by pressing the yes/no buttons without time limits. Accuracy and
response time (msec) measured the performance. To measure accuracy, the following scoring method was adopted: 1 was assigned to each original verb correctly recognized, 0 if it was not recognized; 1 was assigned to each semantically
similar verb correctly discarded, 0 if it was erroneously recognized; 1 was assigned to each different verb correctly discarded, 0 if it was erroneously recognized. A mean for original, similar, different verbs was computed by averaging
the 20 items for each type of verb.

5. Results

A mixed ANOVA with one between factor (verbal vs verbal+image) and one within factor (5 categories of sentences: object, food, sport, animal, abstract) was
used to analyze the data about recognition of names. Furthermore, in order to
analyze the data about recognition of verbs, two different ANOVAs were carried
out. In the first case, data about the 5 categories of sentences (object, food,
sport, animal, abstract) were collapsed and a mixed 2 X 3 ANOVA was carried
out with one between factor (verbal vs verbal+image) and one within factor (3
types of verbs: original, similar, different). Instead, in the second analysis data
about the two types of verbs (similar vs. original) were collapsed and a mixed 2
X 5 ANOVA was carried out with the presentation modality (verbal vs verbal+image; between) and on the 5 categories of sentences (within) as factors. The Bonferroni test was used to check post-hoc effects. The magnitude of effect sizes
was expressed by η2p. For sake of clarity, the analyses are reported in two paragraphs: name recognition, i.e. recognition of the second terms of each sentence;
verb recognition, i.e. recognition of the verb of each sentence.
5.1 Name recognition
As regards accuracy, the ANOVA showed a main effect of the learning condition
(F(1, 28) = 8.67, p < .01, η2p = .24). As hypothesized, the verbal + image multimodal condition (M = .870, SD = .181) was more accurate than the verbal condition (M = .753, SD = .223). The ANOVA also revealed a main effect of the
categories of sentences (F(4, 112) = 7, p < .0001, η2p = .20). The post hoc analysis
revealed that the effect was due to abstract sentences being less accurate than
sentences involving animals (p < .05), and sentences describing sport actions being less accurate than sentences involving objects (p < .05) and animals (p < .005).
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Finally, an interaction between the two factors appeared (F(4, 112) = 1.619, p <
.05, η2p = .05). A facilitation for the verbal + image condition was always present
except for “animal” sentences, that were overall very accurate (see Figure 1).
The post hoc analysis revealed that the effect was due to the sentences describing actions with food being more accurate in the verbal + image rather than verbal only condition (p < .05).
1,2
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Figure 1. The graph shows the level of accuracy for the “name” recognition as a function
of the 5 categories of sentences and the learning condition.

As regards Response Time, the ANOVA revealed a main effect of sentence categories (F(4, 112) = 6.850, p < .001, η2p = .20). The post hoc analysis revealed that
the effect was due sentences involving animals being faster than those involving
objects, sports and abstract concepts (in all cases ps < .05). There was neither
main effect of learning conditions (F < 1) nor significant interaction (F(4, 112) =
1.533, p > .05, η2p = .05).
5.2 Verb recognition
As regards accuracy, the first ANOVA revealed a main effect of the learning condition (F(1, 28) = 9.958, p < .01, η2p = .26). As hypothesized, also in this case the
verbal + image multimodal condition (M = . 811, SD = .082) was more accurate
than the verbal condition (M = . 738, SD = . 150). Moreover, there was a main
effect of the types of verbs: original, similar, different (F(2, 56) = 41.104, p <
.0001, η2p = .60). Figure 2 illustrates these effects. Participants rightly recognized
the original verbs in the 64% of the cases, erroneously recognized as original the
semantically similar verbs in the 26% of the cases and the different verbs in the

Finally, there was no interaction between the t
5
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6% of the cases. The related means were: original = .638, SD = .132, similar =
.745, SD = .147, different = .940, SD = . 109. The post hoc analysis revealed that
the effect was due to significant differences between all pairwise comparisons
(in all cases ps < .05). Finally, there was no interaction between the two factors:
F (2, 56) = 1.595, p > .05, η2p = .06). Notwithstanding, in order to deeply understand the effect of the presentation modality on the verb recognition performance we carried out three one-way ANOVAs with the kinds of verbs (original vs.
similar vs. different) as a within factor, and presentation modality (verbal vs verbal+image) as a between factor. Results showed that the presentation modality
did not affect the mean accuracy in recognizing the “original” verbs (F <1), whereas it influenced the ability to recognize as “not presented” the “similar” (F(1,
28)= 7, p < .05, η2p = .20) and the “different” (F(1, 28)= 4.6, p < .05, η2p = .14)
verbs. As it is shown in Figure 2, the verbal+image condition mainly improved
participants’ performance in judging “similar” and “different” verbs as “not having been previously presented”.
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Figure 2. The graph shows the level of accuracy for the “verb” recognition of the 3 types
of verbs as a function of the learning condition.

As regards the 2 X 5 ANOVA, it revealed a main effect of the learning condition
(F(1, 28) = 8.73, p < .01, η2p = .24). Also in this case the verbal + image multimodal
condition (M = . 76, SD = .082) was more accurate than the verbal condition (M
= . 68, SD = . 150). Moreover, there was a main effect of the categories of sentences (F(4, 112) = 22.4, p < .001, η2p = .44). The post hoc analysis revealed that
the effect was due to significant differences between all pairwise comparisons
(in all cases ps < .05) except for abstract vs animal sentences. Overall, the most
accurate performance was on verbs contained in sentences describing actions
with food, whereas the less accurate performance refers to the verbs contained

w
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in sentences describing abstract concepts. Finally, there was no interaction between the two factors (F< 1). Figure 3 illustrates these effects.
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Figure 3. The graph shows the level of accuracy for the recognition of the verbs contained
in the five categories of sentences as a function of the learning condition.

As regards Response Time, the ANOVA showed a main effect of the types of
verbs: original, similar, different (F(2, 56) = 7.313, p < .01, η2p = .21). The related
means (in msec) were: original = 1663.440, SD = 428.690, similar = 1799.797, SD
= 450.667, different = 1611.580, SD = 418.300. The post hoc analysis revealed
that the effect was due to the performance about similar verbs that was slower
than both original and different verbs (in both cases ps < .05). However, there
were neither main effect of the learning condition (F < 1) nor interaction between
the two factors: F (2, 56) = 1.649, p > .05, η2p = .06.
Finally, the last 2 X 5 ANOVA showed a main effect of the categories of sentences
(F(4, 112) = 3.05, p < .05, η2p = .09). The related means were: food = 1528, SD =
332.42, object = 1593.86, SD = 435.99, sport = 1743.51, SD = 664.18, animal =
1800.93, SD = 555.17, abstract = 1815.14, SD = 662.96. However, the post hoc
analysis did not reveal significant differences among the categories. Finally, there
were neither main effect of the learning condition (F < 1) nor interaction between
the two factors (F<1).
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Conclusions

The results showed that the recognition performance of the second name was
more accurate when the learning materials were presented in a multimodal way,
i.e. by sentences and images depicting them, rather than in a verbal only way.
Therefore, they verify the hypothesis that the multimodal presentation of learning materials facilitates successive memory performance as compared to exclusively verbal materials. Notably, when participants were presented with more
learning materials, that is both images and sentences, this did not charge the
processing time needed to retrieve them.
Consistently, the results about the recognition of the verbs confirmed that the
performance was more accurate when the materials included both sentences
and images rather than sentences only. In particular, results indicated that the
presence of images along with written words indirectly improved recognition
performance by avoiding participants to judge as previously learned synonymous
or completely different verbs with respect to the actually presented verbs. Moreover, there was no significant response time difference between the learning
conditions. This would suggest that people encoded images and sentences as a
holistic representation where the meaning of each source of information was
mixed together.
Overall, these results are in line with previous evidence about multimedia learning (Mayer, 2005). For example, Mayer and Anderson (1992) found out that participants were more accurate in a retention test when both verbal and images
of complex operations were seen with respect to the verbal only presentation.
Specifically, they suggest that pictures’ and words’ presentations are most effective when they occur contiguously in time or space. According to Mayer’s cognitive theory of multimedia learning (2001), printed words and pictures are
processed in two different channels producing a pictorial and a verbal model respectively. These two models are then integrated with each other and person’s
prior knowledge, producing a more robust representation than the verbal only
modality.
Although the multimodal presentation was overall facilitating, there also
emerged an effect of the different categories of sentences and in particular a difficulty with abstract sentences. This difficulty confirms the well known concrete
words superiority effect (Paivio, 1971) that supports the dual coding model proposed by Paivio (1978, 1991). According to Paivio’s theory, verbal stimuli are
processed by a verbal subsystem based on abstract and discrete symbols (logogens) that represent linguistic information. Non verbal stimuli, instead, are
processed by an imagery subsystem that is based on perceptual-like and continuous symbols that represent perceptual information (imagens). Since concrete
words are represented both by imagens and logogens, this would ensure a better
memory performance as compared to abstract words that are represented only
by logogens. In sum, the Paivio’s model and the experimental evidence he gathered would suggest that learning and retrieval is facilitated when the materials
are concrete and close to everyday sensory experience. However, adding an image to represent an abstract concept does not ensure that it has a positive effect
on the memorization of that concept. According to Brunyé and colleagues (2007),
an image should make the learner effectively able to establish connections be-
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tween the written word and the content of the image. It can be easily understood
that this operation could be simple if the word is “CHAIR” and the image represents a chair, whereas it is more difficult if the word to be memorized is “TRUTH”.
From a more grounded perspective, Schwanenflugel and colleagues (for a review
see Schwanenflugel, 1991) suggest that abstract words can be accessed, understood and remembered as well as concrete words only when relevant situations
are presented along with them, that is situations in which the learner has experienced the abstract concept. This suggests that the choice of visual images is
crucial in helping the learning of abstract sentences. In line with Mayers’ theory
(2005) it is possible that the images used for depicting abstract concepts are
more effective if participants are enabled to build on useful connections between
written words and image contents. According to a more embodied approach,
this beneficial effect should be linked to images being representative of participants’ experiences (i.e. situation) with the presented abstract contents. However,
Mayer’s theory cannot account for the lack of efficacy of multimedia presentation for sports actions where, instead, the connections between written words
and image contents could be built without ambiguity (e.g. in our study, if the
sentences was “the girl lifts weights”, the image depicted a girl lifting weights).
Possibly, the difficulty we found with sentences describing sport actions may be
explained by the fact that participants had a low experience with the implied
sports.
From a theoretical point of view, it is important to say that the results of this exploratory study are not in contrast with Paivio’s and Mayer’s models, but they
add to this traditional line of research by showing that the involvement of visual
stimuli depicting concrete situations facilitates the performance not only when
the written words can be connected without ambiguity to the image contents
but especially when the images can activate learners’ sensory-motor experience.
Indeed, this facilitation effect clearly appears in our study when participants had
to retrieve from memory verbs and substantives contained in sentences describing actions with food. In other words, results from the current study would support the effectiveness of an embodied centered teaching that is based on
educational stimulations that have a strong experiential sensory-motor basis.
Clearly, though, this study only constitutes a preliminary attempt at establishing
the role and the weight of sensory-motor experiences in the learning of concrete
and abstract concepts. Many issues remain unresolved, and further research remains to be done.
From a teaching point of view, one possible application of the study would be to
reflect on the quality of the stimulus, as demonstrated in the literature. According
to Paivio (Paivio, 1991) concreteness, imagery, and verbal associative processes
play an important role in various educational domains; the representation and
understanding of knowledge, the memorization of subject contents together
with effective teaching improve the learning of motor skills. Our research shows
that the selection of material has important implications in teaching, especially
if we look at the multimodal condition of the experiment when participants improve their performance significantly both in terms of speed and accuracy. Therefore, it is useful to use stimuli that have a strong visual impact and are particularly
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engaging from the point of view of motor imagination. For example, a lesson
that in addition to verbal communication also uses a set of stimulating and engaging images has a better chance to impact successfully not only on the cognitive aspects of the learning process but also on the emotional aspects.
Another aspect to be considered for testing the usefulness of the experimental
model to teaching are the metacognitive skills of self-evaluation and self-selection to evaluate the quality of the stimuli for facilitating the memorization and
storage of the study material. In other words, it may be useful to allow learners
to monitor their own choices through a “learning governance process” (Iavarone
& Santoianni, 2003) which allows them to select cognitive procedures that are
increasingly more relevant and effective for learning purposes, especially when
it is possible to give a meaning to individual decisions and to draw interpretative
and operational conclusions about them. Indeed, recent contributions on educational resources have pointed out that the effectiveness of the training lies in
the ability of individuals to control the learning processes and to guide the
process of construction of knowledge as an active and consciously directed
process.
This approach should inform the setting of learning environments that should
be organized in a visually appealing way, as well as teaching materials that should
be well structured; even a simple text should be organized, for example, through
label reading in such a way that the learner never misses the focal point of the
process, both in terms of content and procedures.
In conclusion, we believe that although additional research still needs to be done,
the results of our study may be applied to increase our understanding of educational phenomena and to strengthen related pedagogical practices in order to
improve teacher training programs.
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abstract

The experiment described in the article has been carried out with young learners
of English so as to determine the effects of using word processing on the cognitive
and metacognitive activity of these children. The research is based on a collaborative approach in which pairs of pupils had to carry out a writing task in English
as a Foreign Language. The verbalizations of the two children involved in the task
with only one child using the keyboard and the mouse were recorded during their
work, and the performance of the child holding the mouse and typing was compared to the other child. The analysis of the variations made it possible to estimate
the degree of cognitive overload in relation to the use of the computer and the
benefits of a cognitive tool for weaker children. The study first focused on the
control of the mouse and how this control was established. It then examined the
relation between the technical management of the mouse and the degree of cognitive and metacognitive activity. The experiment suggests that manipulating the
mouse does not create a particular cognitive overload but that it impairs collaboration and sociocognitive conflicts favourable to reflexion.

Introduction

70

Research on collaborative writing conducted with EFL learners has proved positive. It has shown that, when engaged in explaining and defending their ideas to
their peers, learners develop reflective thinking. This process may even be enhanced by the kind of pairs formed. Collaborative writing may encourage what
Donato (1994) terms “collective scaffolding”. Furthermore in such tasks, technologies are recognized as having potential to support writing. Past and recent
research has studied the way the writing process (planning, transcribing and editing)
can be modified and facilitated by the use of word processing. Computer-aided writing may ease text production, a scaffolding process which is called “procedural
facilitation” (Bereiter & Scardamalia, 1987). Nevertheless, there are great differences between the abilities and skills of expert and novice writers and using the
computer may not be felt as a support by the latter. The aim of our study is to
focus on the technical aspect of writing so as to measure the effect of cognitive
overload brought about by the technical manipulation of the mouse and typing
on the keyboard at an early stage of EFL learning.

1. Theoretical background and hypotheses

Our research is based on Vygotsky’s sociocultural theory. Cohen (1994) quoted
by Bourgeois & Nizet (1997, p. 172) builds upon this theory to explain that peer
interaction will favour strong working relations and develop a sense of responsibility among pupils. The aim of collaborative work is to1 “[…].make learners
work in groups small enough so that each one is given the possibility of participating in a collective task that has been clearly defined. Moreover, the learners
are supposed to carry out the task without the direct and immediate supervision
of the teacher”. (our translation)
According to Lebrun (2002, p. 151), peer interactions lead to cognitive progress
as long as they allow for a social opposition of answers or points of view around
a common task. This improvement can be explained through three main arguments (Mugny & Carugati, 1991). Cooperation is a source of change of perspective which allows each participant to realise that answers or points of view may
differ from his/her own. Each one provides a different piece of information that
can be put together and form a different answer. Cooperation engages each subject in a social relation with others. The problem is first and foremost social and
sociocognitive instruments are only developed in so far as they allow the participants to establish a social balance.
Thus the conflict is twofold: it is social because it is a disagreement between individuals, it is also cognitive because the disagreement concerns the way to solve
1

“[…] faire travailler les apprenants en groupes suffisamment restreints pour que chacun ait la possibilité de participer à une tâche collective qui a été clairement assignée.
De plus, les apprenants sont censés réaliser la tâche sans la supervision directe et immédiate de l’enseignant”.
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the cognitive task. Several methods for collaborative and cooperative work have
been developed during the last twenty years. We have chosen Cohen’s model
(1994) because it was developed as an answer to heterogeneous classes. Its aim
is to introduce team work to stimulate individual involvement and responsibility.
Her method, Complex Instruction, is efficient to facilitate the understanding of
abstract concepts, develop high-level cognitive skills (hypothesizing, categorizing,
deducing skills …), help the pupil process information and finally improve oral
communication.
All cooperative methods work along the same principles which were applied in
our research. The teams must be composed of heterogeneous groups of 3 to 5
pupils (in our case, we formed pairs because of the age of the pupils), the members of the group have to work together to carry out a common task, direct communication is necessary and the task cannot be carried out by one pupil.
The technical aspect of collaborative work is based upon the use of word processing in writing tasks. Researchers such as Anis (1998) or Crinon & Gautellier (2001)
have described the positive impact of word processing on the quality of texts as
much as on the cognitive processes and more psychological aspects like motivation. They unburden the cognitive process by taking on certain functions such as
calligraphy. As a consequence, the writer may concentrate on more complex tasks.
It also improves the layout and visual presentation. The good quality of the produced document provides a positive image of his/her work and helps build his/her
self-esteem and confidence. This feature, inherent to word processing, has made
it a valuable tool in school writings, poems, posters or school journal.
It has become the most commonly used software in education because it also
helps pupils sort and sequence their thoughts and ideas thanks to its copy/paste
function. In addition, it is particularly useful when it comes to organizing notes
into final texts, and it allows young learners to engage in the revising and improvement of their work throughout the writing process. These characteristics
make it a helpful means for an introduction to the written language. “Writing is
not only a graphic competence, it is first and foremost a language competence.
We write in order to remember, to sort out our ideas, think or hold an asynchronous communication. [...] Besides the use of the computer would allow young
learners to explore written language just as they explore oral language, by trial
and error [...]”. (Crinon, 2001, p. 108, our translation)2.
This may be contradicted by the concept of cognitive load related to the structure
of cognitive architecture as developed by Sweller (1988). According to his studies,
human cognitive architecture is composed of a long-term memory which can
hold a large quantity of information and a working memory which has a limited
capacity. “Human cognitive architecture includes a large store of information
held in long-term memory that coordinates our cognitive activities. A very limited
2

“Car écrire n’est pas seulement une compétence graphique, c’est aussi et surtout une
compétence langagière. On écrit pour se souvenir, mettre de l’ordre dans ses idées,
réfléchir ou entretenir une communication différée. [...] Utiliser ainsi l’ordinateur permettrait en outre aux jeunes enfants d’explorer le langage écrit tout comme ils explorent la parole […]”.
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working memory tests the effectiveness of small variations to long-term memory
with effective variations altering long-term memory while ineffective variations
are lost. Both an existing genetic code and information in long-term memory
provide a central executive that guides behaviour” (Sweller, 2004, p. 9).
The long-term memory contains among others a great number of automated
schemas. The essential factor determining expert performance appears to be
schemas. “A schema is defined as a mental construct permitting problem solvers
to categorise problems according to solution modes” (Sweller, Chandler, Tierney,
and Cooper, 1990, p. 176). Schemas enable experts to categorise problems and
consequently to solve them. Novices, on the contrary, do not possess schemas
which makes them unable to categorise problems. Consequently they have to
engage in general search techniques which overload their working memory. Besides, recent research (Bétrancourt, 2005) shows that some technologies used
do not favor learning, in fact they may represent an obstacle to learning. Indeed,
during complex activities, the amount of information processed may overload
the capacity of the working memory and slow down the learning process.
Thus, the use of word processing, especially by weaker children considered as
novices, i.e. children who have not yet developed low-level routine procedures,
may induce a cognitive load for these learners when engaged in a writing task in
a foreign language. The experiment is based on the hypothesis that controlling
the mouse in a writing task may impair cognitive and metacognitive activities. It
focuses on the relation between the technical aspects of word processing and
the degree of cognitive and metacognitive activity. The question the study posits
is whether young children are capable of developing linguistic skills, social skills
and technical skills simultaneously when carrying out a task.

2. Research questions and methodology

In order to test our hypothesis, we conducted an experiment in a French primary
school in winter 2009 using qualitative methodology. Three sessions of EFL writing were conducted with one CM1 class corresponding to year 5 in the French
primary school system (a total of 30 children between 9 and 10 years old). The
children had to write a recipe of their own in English, as part of the final task involved in a webquest. In order to carry out this task, the children were first categorised according to their personal and social skills, their linguistic skills and
their more general skills. The three categories were then labelled level 1, 2 and
3, 3 being the lowest skill level. Pair composition was monitored so as to include
equal-ability pairs and different-ability pairs. As Hooper & Hannafin (1991) point
out, pair composition should avoid putting together two level 3 children or one
level 1 + one level 3 children because such combinations do not generate enough
interactions to have an effect on learning. This is the reason why such pairs were
not made up.
The task the children had to carry out was a webquest, adapted to their age and
divided into two different phases: first, during a reading task, they had to find
the food vocabulary on a preselected website; they then had to use this vocabulary to write a recipe of their own in English. Their written production was prepared by the reading task and the writing was done on the computer. The writing
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task required using pictures to illustrate the recipe, so some technical problems
arose when they tried to copy/paste the pictures. Each pair of children shared
one computer and it was left to the pupils to decide who should use the mouse
and keyboard.
Their interactions in front of the computer were recorded and analysed so as to
verify whether the typing activity was compatible with reflexion and metacognitive activity in a collaborative task.

3. Analysis of interactions

73

3.1 The control of the mouse

The first part of our study focused on the control of the mouse. We wanted to
find out if there was a direct relation between the level of the pupil and the control of the mouse. Who took control of the mouse? What did this control imply
on the relations between the children and decision-making?
In all cases, i.e. 15 pairs, except one, there were no negotiations as to who was
going to hold the mouse. Holding the mouse was decided without open discussion, and this decision couldn’t be explained by the children when interviewed
at the end of the sessions.
In the last pair, the decision was made quickly as can be seen in the following
short conversation:
I

Thomas: She is 7.
Valentin: 7, will you write it or shall I?
Thomas: Ok, go ahead.
Notwithstanding, we tried to find a regular pattern to explain this phenomenon.
The following table indicates who took hold of the mouse (name underlined).
The skill level is indicated by H = higher level, L = lower level.
Same sex, different level

Same level, different sex

Different sex and level

Pierre (H) and Grégory
Aude (H) and Léa
Margot and Fiona (L)
Thomas and Valentin (L)

Alban and Cindy
Jamel and Marlène

Lucile (H) and Mathieu
Quentin (H) and Lisa

Table 1: Children holding the mouse
T

We didn’t include the same sex and same level pairs as no criterion could be determined and the conversations didn’t give any clue as to the choice of the
mouse holder. Physical proximity is not an explanation as several took hold of
the mouse despite the fact they were seated far from it. Among different ability
pairs, we had hypothesized that the mouse would be controlled by the four higher-level children. Four pairs fitted this pattern; two of them gave the mouse to
A
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the lower level child. Among same ability and different sex pairs, the mouse was
controlled by the girl. When both levels and sex were different, the higher level
child took hold of the mouse, respectively a boy and a girl.
Holding the mouse was in some cases felt as a privilege and sharing it became a
source of discussion, sometimes quite harsh.
Alban, for example, is concentrated on counting the words they have to type:
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Alban: I know, I have done this, this and that. You will do this, this and this one
at the bottom. You still have a lot to do. (later on): For the verbs, you will do the
other two, because I have done (he starts counting them up).
Diana and Adeline have done the same in a very precise way:
Diana:
Adeline:

Ok, so you’ll do three, because I have done three.
Ok, this is my last one, I don’t care, I counted them up.

In some cases, sharing the mouse is not accepted by the partner, and keeping
count is hard:
Benjamin:
Hugo:
Benjamin:
Hugo:
Benjamin:
Hugo:
Benjamin:
Hugo:

Right, then you can do ... that’s it, you can do... but from here, I’ll
do it.
No, please wait, not yet.
One, two, three, I’ll only have three!
Ok, go ahead.
One, two, three, four. One, two, three.
Ok, your turn.
Apple, you did that one too. Four!
Ok.

The recordings allowed us to understand that the holder of the mouse feels entitled to hold it and he will make his partner fight for the mouse all the time. For
example, in the end, Hugo will have held the mouse 76% of the time. Aggressiveness develops throughout the exchanges and prevents useful discussions on
linguistic matters.
When the children have a different level, the tension is even perceptible especially among boys. Girls share the mouse in a little more pacific way.
3.2 Cognitive load linked to the handling of the mouse
Our next question focused on the relation between typing and the degree of
cognitive and metacognitive activity. We wanted to know whether the cognitive
load linked to typing or copy/pasting could be perceived in the amount of cognitive and metacognitive actions. In other, words, did typing impair any other
high-level activity? The cognitive category included utterances about reading,
reasoning and control of technology, and the metacognitive category included
linguistic, procedural and general utterances. Utterances about collaborative
work are not included.
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The cognitive and metacognitive utterances of the pairs in front of the computer
screen were numbered and cross-checked with the activity of the mouse holder
(considered as “writer”). These were then sorted out according to the child level.
The following bar chart shows the results.
Cognitive and metacognitive utterances
of writer and non writer
#!!"
+!"
*!"
)!"
(!"
'!"
&!"
%!"
$!"

75

#!"
!"

Writer

Non writer
Level 1

Level 2

Level 3

Figure 1: Cognitive and metacognitive activity for writer and non writer according to the
level

Holding the mouse does not impair the cognitive and metacognitive activity of
the writer. It is even surprising to note that the technical manipulation of the
mouse seems to foster reflection as if the tool becomes a support to the thinking
activity. Besides, there is no sensible difference according to the level of the chilW dren which could corroborate the idea that this task is not too difficult at this
stage of language learning.
W We cross-checked these results with the number of requests for help uttered by
the children to know whether holding the mouse would bring cognitive load and
prevent the writer from asking for help when necessary. The following chart
shows the correlation between the number of requests for help and the writer
/ non writer position.
Requests for help by writer and non writer

#!!"
+!"
*!"
)!"
(!"
'!"
&!"
%!"
$!"
#!"
!"

Writer

Non writer
Level 1

Level 2

Level 3

Figure 2: Requests for help by writer and non writer (all children considered)
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We had hypothesized that the requests for help would be made by the nonwriter who would be liberated from this task and free to think about the difficulties encountered during the exercise. If this hypothesis is confirmed for higher
level children, we can notice the low-level children manage to both hold the
mouse and reflect. The writer can combine both roles and holding the mouse
does not make him/her a mere executor of the task, obeying the non-writer.
A more refined analysis allows us to differentiate between cognitive activity and
collaboration. Even if the writer can maintain an important level of reflection, it
does not imply that he will express his thoughts and discuss with his partner. We
could identify a meaningful number of instances when the writer kept control
over the task and excluded his/her partner from reflection and thus from deciding on linguistic aspects. This, for us, is the sign of a cognitive overload which
prevents the writer from voicing his thoughts and sharing the task with the nonwriter. The technical load induced by the IT tool and the cognitive activity induce
a high cognitive cost which cannot be taken on by the writer.
As a consequence, the non-writer will be rejected from the co-construction of
the task. This situation may make them lose interest in the task, this case being
most certainly more important among lower level children for whom the cognitive cost is already very high.
We will present the case of pairs composed of level 1 and 2 pupils, then concentrate on the three pairs including a level 3 pupil. The child whose name is underlined holds the mouse and the level is indicated between brackets.
3.3 Link between cognitive load and collaboration
Paul-Simon and Killian (both level 1)
In this high-level pair, Paul-Simon, who is busy browsing through the website and
solving technical problems, finds it difficult to impose his views onto his partner.
This high cognitive cost prevents him from listening to his partner’s suggestions.
That is why he cannot have a high-level reflection and even makes mistakes that
have to be corrected by the teacher who confirms that Killian was right. As Killian
is constantly excluded from decision-making he turns to the teacher to be listened to and confirmed in his point of view. Quite a large part of the reflection
takes place during interactions with the teacher as can be seen in the extract below.
Paul-S. (1):
Killian (1):
Paul-S. (1):
Killian (1):
Paul-S. (1):
Killian (1):
Teacher:
Paul-S. (1):
Killian (1):

The verb, “mix your salad up”… “mix your”…
Here, it’s “mix”.
No, it’s not the verb, it’s not the verb, this is not the one…
Yes, it’s the verb.
No, Teacher, the verb here, it’s “mix”? It means mix, doesn’t it?
No, it means “blend”.
That’ right, it means “blend”.
Well, it’s the same.
Oh, well, not really the same, is it! (he guffaws)
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Adeline and Diana (both level 2)
Adeline, as seen throughout the recording, cannot take Diana’s suggestions into
account, for two reasons: first she has decided to ignore Diana and interacts with
Marjorie, another child next to them, and secondly, she monopolizes writing on
the screen. Once again, Diana refers to the teacher to be listened to and find
support for what she thinks.
Marjorie I’m not sure about this one. I’m not sure it is the right one. Well, I can
tell you this: it isn’t the right one.
Diana (2):
Adeline (2):
Diana (2):

So, it’s the other one.
That’s because there are two words.
We have to go back to… (there is a lot of noise nearby) these guys
are really too much… ! Stop, stop, no. Teacher ! (she calls the
teacher and tries to prevent Adeline from doing something at the
same time). No, click there. Click, nooo, nooo,... That’s not right.

Diana would like to examine the problem of choosing between two terms more
in depth, but Adeline who is holding the mouse does not give her time to think.
Adeline (2):

That’s the correct word, oh s....

Adeline who is caught up in the writing task does not take time to listen to Diana
and think about the meaning of the words. We can suppose that her only care is
to finish the worksheet as fast as possible.
Diana (2):
Adeline (2):
Diana (2):
Marjorie:
Diana (2):
Adeline (2):
Diana (2):

There were two identical pictures.
No, there weren’t!
Teacher, yes, because we can’t find this word, and we don’t know
if it’s ... because I think that...
You know, beat, a blow, you know, (she pretends to slap Diana
on the face). Adeline (2): No, no…
Oh, what did I do? The picture, we need to find the picture. (Diana erased the picture while she was trying to prevent Adeline
from holding the mouse.
Teacher, we have a big problem, she lost the picture. She lost the
picture.
So we don’t know what it is any more.

The technical problem disturbs the reflection and both pupils are concentrated
on the loss of the picture. During the rest of the exchanges, we notice that the
linguistic problem linked to the choice of the verbs is not evoked anymore; the
decision follows what Marjorie said. So, the cognitive overload is also to be felt
when the writer does not take his/her partner’s suggestions into consideration.
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Quentin C (level 1) et Lisa (level 2)
In this last example, Lisa, who is in charge of typing, cannot answer Quentin’s requests and suggestions. She goes on with her work without paying any attention
to her partner’s ideas. This, to our opinion, constitutes a patent case of cognitive
overload.
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Quentin C (1): Wait, don’t touch anything, OK? Stop, Lisa. Don’t touch anything,
I’m trying to do something. Don’t touch anything.
Lisa (2):
Don’t touch.
Quentin C (1): Absolutely. She put capital letters? Oh Lisa! Wait, how do we spell
this?
Lisa (2):
So there…
Quentin C (1): OK? So you’ll use this model because, I think you are going to
make a ... You’re a real pain in the neck, Lisa, no capital letter.
Lisa (2):
There is one!
Quentin C (1): We didn’t put one there, so why would we put one here?
Lisa (2):
Because.
Quentin C (1): Stop, Lisa. You’re a pain in the neck, Lisa, really. OK, I’m writing
(Lisa is still laughing).
Lisa (2):
No, capital letter, “fruit”.
Quentin C (1): Right, so I’ll write “salad”, oh no, Lisa (Lisa is making strange noises), Lisa! Teacher! I’ve lost two points because of her.
Pairs including a level 3 child
In the four pairs including a level 3 pupil (name underlined), we cannot speak of
cognitive overload because, in these four cases, level 2 children verbalize most
about cognitive and metacognitive aspects and type on the keyboard. Level 3
children do not show any high level reflexive activity, most of their verbalizations
concern quantitative aspects of their work. As can be seen in Jennifer’s case below, they are more focused on the quantity of information to be placed into their
worksheet than on the comprehension of what they are copying.
Jennifer (3):
Marina (2):
Jennifer (3):
Marina (2):
Jennifer (3):

I want to add it, we never know, then we’ll have to look at the
thing there, right?
OK?
But why did she put (muttered word) “family”? We didn’t have
to put it, right?
Yes, we had to, because, look, “family”, her family likes that, not
her. Here it’s her family, here it’s her. (she points at the screen).
[…]
We put everything, we put everything. […] I feel like putting all
this. […] because I haven’t finished.

It can also be noticed that in these pairs, level 2 pupils working with a slower
partner have taken their leading role with great seriousness, and have never re-
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[…]

fused to answer their questions. There is a very high degree of collaboration and
tutoring in these pairs. From the following chart differentiating the number of
cognitive and metacognitive verbalizations according to the levels, we can notice
that the higher level children present the higher percentage of utterances of such
reflection.
Utterances
U
tterances llinked
inked to
cognitive
metacognitive
cognitivee and
and me
tacognitive activity
activi
v ty
50%
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Figure 3: Utterances linked to cognitive and metacognitive activity according to the level
(all children considered)

On the contrary, the final record concerning the number of requests for help
shows that level 1 children have a strong demand for help, while we could have
thought that they would be able to work alone. Here numbers of utterances are
used because percentages are too low to show differences.
Number
N
umber of requests
requests for help
help
120

102

100
80
60

43

40

19

20
0
Level
Le
vel 1

Level
Le
vel 2

Level
Le
vel 3

Figure 4: Number of requests for help according to the child level (all children considered)
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This is not the case. The requests for help are much more numerous from higher
level children. In fact, we can put forward the fact that they have a higher degree
of concern for the completion of the task. They try to understand what they are
doing, their metacognitive reflection if more important, which is why they need
more explanations. They also ask for more technical help. We have extracted
some examples that corroborate this.
• Level 1 pupils:

80

Killian (1):
Paul-S. (1):
Killian (1):
Paul-S. (1):

“add” Teacher, “add”, is it a verb?
“add” no, no, it isn’t a verb.
What do you know? “include…” Here it is, “cover the blender”.
Teacher! “add”, “add” is it a verb?

Alexandre (1): (to the teacher) Because just now, it was doing the mouse, you
know, and then it was doing the hourglass, so ...!
Quentin (1): We didn’t know what was happening.

• Level 2 pupils:
Léa B (2):

Cindy (2):

(she left to ask the teacher what is a bagel) Bagel is a sort of
doughnut. [...] But, how do we select the photographs?

Alban (2):

I had one, two, three. Teacher, we only put the verb.
The verb, isn’t it?

• Level 3 pupils:

Lastly, we analyzed more precisely the nature of the requests for help among
level 3 pupils to venture a comment.
Marina (2) and Jennifer (3):

Jennifer does not ask for help at all. She only turns to the teacher when she is
surprised by the presence of the tape recorder in front of her. Marina is the
writer, which would tend to prove that the requests for help are motivated by
the level of knowledge and the absence of help her partner can provide.
Margot (2) and Fiona (3):

Fiona formulates only one request for help about the meaning of a word (she is
the writer at that time):
Fiona (3):
Teacher:
Fiona (3):
Teacher:

What is, “nd”?
What ?
This, here?
Ah, “second”! the second. It’s her class.
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Lucile (2) and Mathieu (3):
Mathieu often asks for confirmation that he is on the right track. In fact, he does
not have any reflexive activity on his work but only tries to be reassured. He is
always the writer when he asks for help:
Mathieu:

Teacher, we have finished. […] It’s OK, Teacher, we have finished
saving! […] Teacher, is “oil” spelt like that? […] Oil, oil, Teacher,
we have found oil! […] Is this good?

Thomas (2) and Valentin (3):
It is the same with Valentin who is the writer in half the utterances recorded:
Miss, we found it! […] “Grade”. Miss! … We found it! […] How do we manage
with the mis... er... the spelling? and all that? […] Wait, I’ll call the teacher, if we
do this. Anyway, I’ll do this.
The analysis of the requests for help issue by level 1 and 2 pupils showed that
they were mostly dictated by cognitive and metacognitive reflection and by technical problems. The small number of requests for help issued by level 3 children
does not allow us to correlate both factors. We can only suggest that, as their
work is not cognitively demanding, the load is not important. This allows them
to call the teacher while they carry out the task.

Conclusion

The mouse is taken hold of by any member of the pair, whatever level or sex.
The possession of the mouse is the subject of negotiations and discussions all
through the task. This indicates that holding the mouse is taking power, which
may induce consequences on the collaborative dimension of the task.
The different overviews of the verbal data have made it possible to notice that
holding the mouse and typing on the keyboard do not facilitate reflection, and
consequently hinders collaborative work. The writers keep working but they find
it more and more difficult to share their reflection with their partner. There is a
real addiction to the tool: it seems impossible for the writer to put down the
mouse and think carefully before resuming typing. Many cases of cognitive overload would have been avoided if the writer had accepted this.
However, we could also observe that the cognitive reflection of the writer seems
to be enhanced by the writing task. It looks as if the writer became the tool used
to express the collective thought and that this active role stimulated his/her own
reflection. Of course the children who were recorded had a limited practice of
word processing and this lack of practice has certainly had an impact on the interactions. To measure more precisely the influence of writing on the screen, a
second experiment was conducted with two groups, one using word processing
and one using paper and pen. Even with this experiment, we cannot be certain
that word processing constitutes a help or a hindrance at this level of cognitive
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and linguistic development in such a writing task. What we can say is that written
productions did not benefit from the copy/paste function and that writing with
paper and pen greatly reduced collaboration for spatial reasons. It is obvious
that the computer screen focuses both pupils on the same text whereas writing
on paper prevents the non-writer from seeing properly what the other one is
writing. This certainly does not help the non-writer get involved in the task. This
question of cognitive overload needs to be investigated further, which is in keeping with current research.
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abstract

The article discusses the possibilities of the development of creative writing skills
of primary school pupils while using interactive whiteboard (IWB). Creative writing
skills are described with respect to the features of creative thinking: anticipation
of the title of narrative corresponding to the essence of the story (originality); disclosure of the topic of narrative according to the number of statements described
(elaboration); logic and sequence of narrative (flexibility); structure of narrative
and anticipation of its main parts (fluency). The study conducted by authors during
Lithuanian language lessons in primary grades showed that IWB can have positive
effect on pupils’ creative writing skills if it is used as addition rather than as an alternative tool. This was ensured by authors’ chosen methods of teaching narrative
writing: IWB was used as a traditional board during the first three lessons while
the fourth lesson was dedicated to interactive teaching with the full use of IWB
and its possibilities. Results show that educational effectiveness of IWB to pupils’
creative writing skills depends on the appropriate use of its complex components
in educational practice.

Introduction
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Modern society is a creative society. Its distinctive feature is creative class, which
consists of people who work in the areas of science and engineering, research
and development, technology and art. In creative society creative work is equited
to human performance. According to R. Florida (2002) creativity is the engine of
economic growth in creative society.
While examining the phenomenon of creativity with respect to time and young
generation we have to go beyond the framework of education and refer to the
insights of sociologists about the peculiarities of modern generation. Western
sociologists (McCrindle & Wolfinger, 2010; Armour, 2008) distributed people into
generations: Generation of Great Depression (born 1912-1921); Generation of
World War II (born 1922-1927); Postwar Generation (born 1928-1945); Baby
Boomers (born 1946-1954); Baby Boomers II (born 1955-1965); Generation X
(born 1966-1976); Generation Y (born 1977-1994); Generation Z (born 19952012). Currently pupils of Generation Z study in schools. Thus, when analysing
their creativity it is important to discuss their characteristics, environment and
relations with technology.
Two approaches of the impact of technology on pupils’ creativity have formed
in scientific literature. The application of technology in educational practice has
positive effect on creativity of pupils of Generation Z. A decade ago it was possible to just use the content on the internet. Currently Web 2.0 and its “higher
versions” allow to spread and transfer created virtual products. The concepts of
social creativity and collective creativity are used to describe these activities
(Aragon et al., 2009). Creativity in modern society is not only related to art and
science. Social creativity is characteristic to everyone using social media and computer communication (Catmull, 2008). Creation of virtual products stimulates
creativity and diverse activities of pupils of Generation Z. Aragon et al. (2009)
distinguish two features of virtual environments that stimulate creativity:
• A virtual environment supports and encourages creative recognition. It gives
possibilities to access works of others, use them and learn how they were
created.
• It has social content which promotes creative efforts.
Other authors (Stevens, 2012; Rosen, 2012) think that excessive use of virtual
technologies harm creativity of pupils as they loose practical skills when spending
so much time by the computers.
Information and communication technologies (ICT) have changed traditional
learning environment as traditional blackboards are being replaced by interactive
whiteboards (IWB). The rates of implementation of IWB to educational practice
are stunning. Between 2005-2010 global IWB sales rose from 257,261 to
1,029,280 and are projected to rise to 1,336,000 by 2012. The number of countries purchasing over 10,000 boards a year grew from three in 2005 to nine in
2009 (Futuresource Consulting, 2010).
Issues of the use of IWB for the education of primary school children were examined by a lot of authors – I. Hall and S. Higgins (2005, 2010), R. M. Davis (2007),
T. Rudd (2007) and others. Results of these studies suggest that the application
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of IWB does lead to significant changes in teachers’ practices in the use of technology and in aspects of classroom interaction. On the other hand, when summerizing the results of a pilot programme “Embedding ICT in the Literacy and
Numeracy Strategies” (UK) S. Higgins says that the impact in terms of pupils’ attainment on national tests was very small and short-lived. This raises questions
about the integration of new technologies into classroom teaching and how such
technologies might improve teaching and learning.
The relevance of the problem is also revealed by the data of different studies. In
2007 during “The Primary Schools Whiteboard Expansion Project” British Educational Communications and Technology Agency conducted a research which
results show considerable evidence of the value of IWB in terms of increased
pupil motivation and teachers’ job satisfaction. There is also evidence of a positive impact on attainment when pupils have been taught with an IWB for at least
two years, particularly for those of both genders with average or high prior attainment. In 2009 Marzano Research Laboratory conducted “Evaluation Study
of the Effects of Promethean ActivClassroom on Student Achievement” which
showed relatively large percentile gains in student achievement under the following conditions: a teacher is experienced; a teacher has used Promethean ActivClassroom for an extended period of time; a teacher uses it extensively in the
classroom but not beyond 80% of the time; a teacher has high confidence in
one’s ability to use Promethean ActivClassroom.
In Lithuania IWB were introduced to schools about 7 years ago, but no studies
were conducted in order to examine this phenomenon of educational practice.
In addition to that, IWB in country schools are mostly used as an additional learning tool. It is therefore relevant to investigate how the addition of IWB to educational practice affects creative writing skills of pupils of Generation Z. This choice
is enhanced by the results of S. Higgins’ (2010) studies, which show small impact
of IWB on primary school pupils’ attainment. It can be assumed that the use of
IWB as additional learning tool could lead to better pupils’ learning results and
set up conditions for the development of pupils’ creativity.
Creative writing is more than the conversion of language into a written text. It is
thinking, which requires significant intellectual effort. Writing is a solution of a
problem, which involves generation of ideas, planning, setting of goals, finding
what to write and giving meaning to written text. Well-acquired skills of creative
writing provide basis for the creation of coherent, logical, correct and rich written
language (Nauckūnaitė, 2002; Kalesnikienė, 2009; J. MacLusky & R. Cox, 2011;
M. McFarland & L. D. Wallace, 2008).
With respect to the relevance of the topic the problem of the research is formulated as follows: how application of IWB in educational practice affects creative
writing skills of primary school pupils?
The object of the research is the development of creative writing skills of primary
school pupils while using IWB.
The research aims at evaluating the influence of the use of IWB as an additional
learning tool to the improvement of creative writing skills of primary school
pupils.
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The objectives of the research are the following:
• To evaluate the impact of the use of IWB on the ability of pupils to reveal the
topic of narrative and provide its structure.
• To reveal the impact of the use of IWB on pupils’ linguistic expression.
• To determine the impact of the use of IWB on pupils’ general literacy.

1. Research methodology
86

1.1 Research participants

The main characteristics of a research sample are reliability and representativeness. In order to evaluate the educational effectiveness of IWB, an educational
project was organised in three Lithuanian schools during 2011/2012 academic
year.
The sample of this educational project was formed according to qualitative sampling requirements. 66 fourth grade pupils participated in the educational project, 35 of them were girls (53 %) and 31 were boys (47 %). Purposeful typical
cases sampling (Patton, 1990) was chosen to select research participants which
means that schools with average pupils’ achievements in the National research
on pupils’ achievements were chosen to participate in the educational project.
Classes in schools were selected according to teachers’ experience to use IWB.
Extreme sampling (Patton, 1990) was applied for the selection of teachers which
means that teachers who participated in ICT seminars and had good experience
of application of IWB were chosen.
In order to assess learning results of pupils participating in educational project
the results of the National research on pupils’ achievements of 2007 were chosen
as a starting point. The reliability and representativeness of the sample of the
National research must also be considered. In 2007 2223 fourth grade pupils participated in the National research.
According to the data of the Department of Statistics 35197 fourth grade pupils
were studying in Lithuania in 2007. Therefore the sample of 2223 pupils of the
National research is reliable and the data of the research can be generalized. The
volume of the sample of the National research according to gender is 1137 girls
(51.1 %) and 1066 boys (48.9 %).
The type of sample representativeness chosen was nested random sampling,
which means nests of research were selected and classes were randomly chosen
from these nests. All pupils from selected classes were taken into the sample.
Research nests were composed of pupils from all 10 regions of Lithuania and all
types of Lithuanian schools. Thus, it can be said that the National research reflects general situation in Lithuania.
1.2 Research methods and design
In order to evaluate the influence of IWB to the creative writing skills of primary
school pupils quantitative and qualitative research was conducted at the end of
educational project (May of 2012). The instrument of quantitative research is
standardized test of the National research on pupils’ achievements. Testing re-
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sults of pupils who participated in the educational project are compared to the
testing results of the National research. Primary database of the National research is used for this analysis.
The qualitative part of our research is based on the narrative strategy. The instrument of qualitative research is pupils’ written narratives. Results of qualitative research are analysed according to SOLO taxonomy (Biggs & Collis, 1982).
During the lessons of educational project IWB was used in two ways: classic and
interactive. Lithuanian language learning was done in cycles. One cycle was composed of four lessons. During the first three lessons teachers were using IWB
similarly to a classic board: dark background, white pen, learning objects from
IWB library were used to increase visualisation. During the fourth lesson of the
cycle the possibilities and interactivity of IWB were fully exploited. Such cyclic
Lithuanian language learning enabled to use IWB as addition rather than as an
alternative tool.

2. Data analysis

Since old times in aesthetics and arts creativity is directly linked to the creation
and is described as the ability to express oneself in artistic forms, to show one’s
relation with the world and to change it. A creative person is able to freely express
one’s thoughts and emotions in one way or another and show his or her relationship to reality in artistic images and symbols. There have been a lot of tries to define the concept of creativity, but most of them lack final, comprehensive
explanation (Becker-Textor, 2001; Rowlands, 2011; Bhasin, 2011). The result of
creativity is a specific product: in science – research results described in books and
articles; in art – literature, musical compositions, paintings; products of inventions
– new things, appliances, technologies or their improvements. The results of
pupils’ creative activities at school are their created stories, drawings and etc. Features of creative thinking are reflected in the results of creative activities:

• originality is the most widely known feature of creative thinking which is primarily associated with novelty. Originality is also defined as the ability to find
unique, unusual, atypical, non-stereotyped, rare solutions, give rare atypical
ideas, which are based on remote associations.
• fluency is associated with thinking, behavioral and creative freedom, abundance of results, fast reaction to creative impulses, ability to easily generate
ideas and find atypical solutions.
• flexibility is defined in various aspects: as a characteristic of personality, as
flexibility of mind, as the result of thinking and creative behavior. Flexibility
indicates a person’s ability to cover different aspects of a problem, to find
various solutions, to quickly transfer from one phenomenon to another, to
easily transform experience, to change views, expectations and attitudes.
• elaboration is linked with the wealth of associations and ability to develop
an idea. It is calculated by summing the details, which complement and extend the main idea.
(Guilford, 1950; Felker & Treffinger, 1971; Torrance, 1974; Treffinger et al.,
2002; Grudžinskytė et al., 2009; Rowlands, 2011).
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Creative writing skills of primary school pupils participating in the research are
described and evaluated according to the features of creative thinking:
• anticipation of the title of narrative corresponding to the essence of the story
(originality);
• structure of narrative and anticipation of its main parts (fluency);
• logic and sequence of narrative (flexibility);
• disclosure of the topic of narrative according to the number of statements
described (elaboration) (Table 1).
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In addition to that, pupils’ written narratives were evaluated taking into account
general literacy and the number of mistakes made in them. General literacy is
seen as a condition for pupils’ creativity.
Assessed
parameter

Assessment criteria

Estimates
(points)

Content of narrative
Title

Disclosure of
topic

Title of narrative corresponds to the essence of the story
Title of narrative does not correspond to the essence of the story
At least 5 statements were properly selected and developed
At least 4 statements were properly selected and developed
At least 3 statements were properly selected and developed
At least 2 statements were properly selected and developed
At least 1 statement was properly selected and developed
None of the statements were properly selected and developed

1
0
5
4
3
2
1
0

Linguistic expression of narrative

Sequence and
integrity of text

Text is logical, same words are used repeatedly only with purpose,
sentences are properly linked
1 shortcoming in sequence and integrity of text
2 shortcomings in sequence and integrity of text
More than 2 shortcomings in sequence and integrity of text

3
2
1
0

Structure of narrative
Structure

Narrative is structured (first line, new paragraph are started away
from the margin)
Narrative is not structured (paragraphs are written near the margin)

1
0

Literacy

Literacy

No mistakes from the learnt cases (one random mistake)
2-3 mistakes of the same kind from the learnt cases (one random
mistake)
4-5 mistakes of the same kind from the learnt cases (one random
mistake)
More than 6-7 mistakes of the same kind, but the text can be easily
understood
Due to the number of mistakes in the text it can hardly be understood

4
3
2
1
0

Table 1. Creative writing features and their assessment

When the performing creative task pupils participating in the National research and
educational project had to select one of three given topics and create a narrative.
After choosing a topic pupils had to think: why they chose that topic; what is the
beginning of the story; what can they tell about it; how they would finish the story.
Pupils were also given guidelines to follow when creating the text: to write the title
of narrative; to follow the structure of narrative; do not repeat words; to connect
sentences with each other; to summarize the story; to check for mistakes.
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In order to assess originality of primary school pupils’ narratives it was analysed
how they were able to anticipate the title of narrative corresponding to the
essence of the story. Data given in Table 2 suggests that fourth grade pupils are
able to write the title of narrative corresponding to the topic of the story: 84.2
% of pupils who participated in the National research on pupils’ achievements
in 2007 created a proper title of narrative. Appropriate title of narrative was also
created by 93.9 % of pupils who were involved in the educational project. Nevertheless, statistically significant difference when comparing the ability of pupils
of general set and educational group to create appropriate title for the narrative
was not determined (p > 0.234).
Assessed
parameter

Assessment criteria

General
set (%)

Educational
group (%)

84.2

93.9

15.8

6.1

18.3

60.6

18.1

24.2

25.4

6.1

18.5

3.0

9.4

0.0

10.4

6.1

Statistical
significance

Content of narrative

Title

Disclosure
of topic

Title of narrative corresponds to the essence
of the story
Title of narrative does not correspond to the
essence of the story
At least 5 statements were properly selected
and developed
At least 4 statements were properly selected
and developed
At least 3 statements were properly selected
and developed
At least 2 statements were properly selected
and developed
At least 1 statement was properly selected
and developed
None of the statements were properly
selected and developed

2

! = 1.419
df = 1
p > 0.234

2

! = 41.133
df = 5
p > 0.000

Linguistic expression of narrative

Sequence
and
integrity of
text

Text is logical, same words are used
repeatedly only with purpose, sentences are
properly linked
1 shortcoming in sequence and integrity of
text
2 shortcomings in sequence and integrity of
text
More than 2 shortcoming in sequence and
integrity of text

13.6

36.4

29.3

30.3

33.5

24.2

23.5

9.1

57.7

87.9

42.3

12.1

11.6

45.5

17.4

30.3

20.0

15.2

29.9

9.1

21.1

0.0

2

! = 46.464
df = 4
p > 0.000

Structure of narrative

Structure

Narrative is structured (first line, new
paragraph are started away from the margin)
Narrative is not structured (paragraphs are
written near the margin)

2

! = 11.995
df = 1
p > 0.001

Literacy

Literacy

No mistakes from the learnt cases (one
random mistake)
2-3 mistakes of the same kind from the learnt
cases (one random mistake)
4-5 mistakes of the same kind from the learnt
cases (one random mistake)
More than 6-7 mistakes of the same kind, but
the text can be easily understood
Due to the number of mistakes in the text it
can hardly be understood

2

! = 16.012
df = 6
p > 0.000

Table 2. Percentage frequencies of assessment of creativity features and statistical significance of their difference
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Another feature of creative thinking is elaboration, which in the research was
analysed by assessing how comprehensively according to the number of selected
and developed statements in the narrative pupils were able to reveal the topic
of the story. Statistically significant difference was found when comparing the
extent of narratives created by pupils of general set and educational group (Table
2), that is how many statements they were able to develop in their texts. Even
60.6 % of pupils involved in the educational project properly selected and developed at least 5 statements and 24.2 % selected and developed at least 4 statements. Only a bit more than one-third (36.4 %) of pupils of general set could
properly select and develop 4 or 5 statements.
Flexibility as the characteristic of creative thinking was assessed by analysing the
sequence and integrity of created text: if it was logical; if the same words were
used repeatedly only with purpose; if sentences were linked properly. Table 2
shows the data of linguistic expression of texts created by pupils of general set
and educational group. When analysing the sequence and integrity of created
narratives it can be noted that more than one third of pupils involved in educational project were able to write coherently and logically. Coherent and logical
text, without repeatedly written words, leaps of thought and logical errors was
created only by 13.6 % of pupils of general set. This difference is statistically significant (p > 0.000).
Table 2 provides data on whether pupils followed the structure of narrative, provided and identified essential parts of the story. This feature with respect to creative thinking can be analysed as fluency. Data revealed statistically significant
differences (p > 0.001) between the ability of pupils involved in the National research and educational project to create a structured narrative. The majority of
pupils of educational project (87.9 %) followed the structure of narrative when
creating their stories. Meanwhile, only a bit more than half fourth grade pupils
of general set were able to create texts where the first line and new paragraphs
are started away from the margin.
The research aimed to find out general literacy differences of pupils involved in
the National research and educational project. Data presented in Table 2 revealed
the lack of general literacy skills of fourth grade pupils (p > 0.000). When comparing literacy results of pupils of general set and educational group it can be
noted that literacy skills of pupils involved in the educational project are much
higher – almost half of these pupils did not make any mistakes from the learnt
cases in their narratives. On the other hand, general literacy of half of pupils involved in the National research on pupils’ achievements (51.0 %) is extremely
low.
Texts created by pupils involved in the National research and educational project
were assessed according to every parameter while giving points for each of them
separately (Table 1). Levels of creative writing skills of primary school pupils were
determined according to the number of points available for the creative task
(Table 3).
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Level of creative writing
skills

Number of
points

High

13-14

Above average

11-12

Average

8-10

Below average

6-7

Minimum

4-5

Below minimum

0-3

Result
Title of narrative corresponds to the essence of the
story. At least 5 statements were properly selected
and developed. Text is logical, same words are used
repeatedly only with purpose, sentences are properly
linked. Narrative is structured. No mistakes from the
learnt cases (one random mistake).
Title of narrative corresponds to the essence of the
story. At least 4 statements were properly selected
and developed. There is 1 shortcoming in sequence
and integrity of text. Narrative is structured. 2-3
mistakes of the same kind from the learnt cases (one
random mistake).
Title of narrative corresponds to the essence of the
story. At least 3 statements were properly selected
and developed. There is 1 shortcoming in sequence
and integrity of text. Narrative is structured. 4-5
mistakes of the same kind from the learnt cases (one
random mistake).
Title of narrative corresponds to the essence of the
story. At least 3 statements were properly selected
and developed. There are 2 shortcoming in sequence
and integrity of text. Narrative is not structured. More
than 6-7 mistakes of the same kind, but the text can
be easily understood.
Title of narrative corresponds to the essence of the
story. At least 2 statements were properly selected
and developed. There are more than 2 shortcomings
in sequence and integrity of text. Narrative is not
structured. More than 6-7 mistakes of the same kind,
but the text can be understood.
Title of narrative does not correspond to the essence
of the story. None of the statements were properly
selected and developed. Narrative is not structured.
Due to the number of mistakes in the text it can hardly
be understood.

Table 3. Levels of creative writing skills of pupils

The distribution of pupils involved in the National research and educational project according to established levels of creative writing skills is shown in Figure 1.

Number of pupils (%)

General set
40
35
30
25
20
15
10
5
0

Educational group
37.9
28.8

21.6
15.7

17.2

21.7
18.2

14.3
9.4

9.1
1.5
Below
minimum

4.5
Minimum

Below
average

Average

Above
average

High

Level of creative writing skills

Figure 1. Distribution of pupils according to the levels of creative writing skills (%)
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Statistically significant difference was determined between creative writing skills
of pupils involved in the National research on pupils’ achievements and pupils
involved in the educational project (χ2 = 79.938, df = 5, p > 0.000). Two thirds of
pupils who participated in educational project (66.7 %) have reached above average and high levels of creative writing skills. These levels of creative writing
skills were reached only by less than a quarter of pupils involved in the National
research (23.7 %). Moreover, creative writing skills of more than half of pupils
of general set (54.5 %) are below average, minimum and below minimum.
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3. Discussion

When analysing educationalists’ attitudes towards IWB in different countries we
can notice its shift from totally positive to cautious approach. It should be stated
that we can observe mostly positive evaluation of IWB application in educational
practice in the articles written during the first quinqenium of the XXI century. In
his review of the research project of IWB application J. P. Cuthell (2003) says that
“where teachers have access to an IWB in their classroom, and can base their
teaching around it, their reactions are unfailingly positive. The boards are seen as
technology that empowers them, affords them creativity and enables them to provide learning experiences that meet the needs of all of their students.” S. Higgins,
K. Wall and H. Smith (2005) support J. P. Cuthell’s conclusions by saying that “overall
comments from the pupils are positive, with the resulting themes encompassing
how the IWB can facilitate and initiate learning and impact on preferred approaches to learning. The pupils describe how different elements of software and hardware can motivate, aid concentration, and keep their attention.”
However, after five years the same authors (Higgins, 2010) notice that the impact
in terms of pupils’ attainment on national tests was very small and short-lived.
One year later S. Higgins states another cautious approach to IWB application
for the development of students’ essay writing skills (Higgins, 2011). He says that
“the students involved in the study and the lecturer who was new to the technology were all enthusiastic about the potential of the IWB. The results of the
study, however, remind us that we need to be cautious about assuming such positive views will translate into improved learning. While technological tools may
appear to make learning more interesting and attractive, depending on their capabilities, it is important to clarify more precisely how they can have a direct impact on learning.”
These results may inspire us doubt about educational effectiveness of IWB. However, the statement of J. P. Cuthell easily disproves these doubts: “the problem
is not with the technology, but rather the ways in which we choose to use it.”
Our research conducted during Lithuanian language lessons in primary grades
showed that IWB can have a positive effect on pupils’ creative writing skills if it
is used as addition rather than an alternative tool. This was ensured by our chosen methods of teaching narrative writing: IWB was used as a traditional board
during the first three lessons while the fourth lesson was dedicated to interactive
teaching with the full use of IWB and its possibilities. It can be assumed that
learning interactivity is effective when developing creative writing skills, but it is
not as important at the beginning of creative skills development. Educational ef-
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fectiveness of IWB to pupils’ creative writing skills depends on the appropriate
use of its complex components in educational practice.

4. Findings and conclusions

1. Relation of creativity and technology is controversial. Modern technology is understood as a contributor as well as an obstacle of developing creativity. They
are quickly adapted not only in scientific, but in domestic environment as well.
Modern technology changes learning conditions, domestic culture, way of living
and communicating of pupils of Generation Z. Positive emotional relation in respect of IWB is important, but it is not enough for good learning results.
2. IWB is a learning tool, which has a wide base of technical possibilities. It can
be used as a traditional board as well as a modern tool with high interactivity,
which enables the use of dynamic learning objects and animation. Cyclic use
of IWB, the essence of which is using low interactivity at the beginning of
learning new material and high interactivity at the end of it when summarising and embedding educational material, helps to develop creativity of pupils
of Generation Z.
3. Cyclic use of IWB as an additional learning tool while gradually increasing interactivity leads to the development of creative writing skills of primary
school pupils. Our research shows that the use of IWB can help improve primary school pupils’ ability to reveal the topic of narrative, to disclose the sequence of narrative, to structure narrative, to develop main parts of narrative.
Primary school pupils’ creative writing skills are linked with general literacy.
Positive effect of the cyclic use of IWB as an additional learning tool on general literacy of pupils was determined in the research.
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abstract

‘Clickers’ are individual response devices that allow each student to respond to
questions presented by teachers. This technology promises to be beneficial since
it increases student engagement and provides prompt feedback - two key practices that stimulate learning. Although a number of researchers have studied clickers in higher education and in large classroom settings, there has been very little
research in small classrooms and at lower levels. Our research has investigated
the role of clickers in five different classes of an Italian grade one secondary
school. Two different situations of interactive teaching were compared. In both
cases, teachers pose a variety of questions during the course of the explanation,
but in the first situation they received answers by “hand-raising”, in the second
situation through the electronic devices. We wanted to verify differences posed
by the use of technology regarding: a) learning outcomes, b) student engagement,
c) student’s evaluation regarding learning conditions. Results are consistent with
other research, which forecasts that students are more cognitively engaged while
using clickers; however data showed unexpected differences in learning outcomes
based on the subject matter.
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A lot of new technologies have been recently proposed in order to promote student participation and stimulate active learning. Clickers are one of these resources, but as unlike others they have their strength in the students’
engagement. Clickers, which are also commonly called Student Response Systems (SRS), Classroom Response Systems (CRS), Learner Response System (LRS),
Audience Response Systems (ARS), or simply “remotes”, are wireless handheld
devices that allow students to respond to questions directly from their desks.
Software on the teacher’s computer collects the students’ answers. This information can be used by the teacher alone or, also, shown to everyone through
the projector or interactive whiteboard.
The availability of this information, i.e. in the form of a frequency distribution of
students’ selections to each answer, allows the teacher to make “on the fly” instructional choices in response, for example, deciding whether to spend additional time on certain content, identifying where misunderstanding might be
occurring, leading students in a discussion of the merits of each answer chosen
or asking students to discuss the question in small groups.
Since international research has emphasized the importance of feedback in education, there has been a growing interest in clickers. Effective forms of feedback
provide cues or reinforcement to the learner as well as from the learner to the
teacher (Hattie, 2009). Teachers require continuous feedback from learners to
know whether they are following the lecture, if they understand or if it is being
delivered at an adequate pace (Zarraonandia et al., 2010). Even though it is clear
that numerous methods allow for increasing active student responding and associated feedback opportunities, it was recognized that clickers can improve
teacher feedback practice in many ways: engaging students, providing immediate
feedback to everyone, allowing students response data to be collected automatically, increasing the likelihood of participation by a shy or reticent student (Lantz,
2010). Although a number of researchers have studied student response systems
in higher education and in large classroom settings (Caldwell, 2007; Herreid,
2006; Mayer et al., 2009; Mestre et al., 1997; Mollborn & Hoekstra, 2010; Morling et al. 2008; Nicol & Boyle, 2003; Trees & Jackson, 2007) there has been very
little research at the K-12 level (Penuel et al., 2007). Our research has investigated
the role of clickers in small classrooms in an Italian secondary school.

1. Theoretical framework

Clickers, which have been used in colleges and universities in the USA for years,
are now widespread in schools around the world by manufacturers of interactive
whiteboards. Several research projects have tried to understand the differences
and advantages of this type of technology over non-technical methods for gathering students’ responses and feedback (Fies & Marshall, 2006). One of the most
obvious answers is that it is not always easy to involve all students with traditional methods (Gedeon, 1997). In a normal class discussion situation, only some
students have the opportunity to answer a question. Clickers are not a magic
bullet, but the consensus of several literature reviews seems to be that the use
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of clickers often increases student attendance, participation, engagement, instructor-student interaction and enjoyment of classes (Caldwell, 2007; Fies &
Marshall, 2006; Judson & Sawada, 2002; Roschelle et al., 2004; Simpson & Oliver,
2007).
In order for clickers to really enhance learning they need to be used with an appropriate teaching methodology. Richard Mayer and colleagues (2009) suggest
that a particularly interesting way to promote learning is using questioning methods of instruction. They argue that using questioning in classes is a way to promote active learning. Questioning methods of instruction compel students to
pay attention to relevant material, mentally organize the selected concepts, and
integrate the notion with prior knowledge so that they advance in their knowledge and understanding. Through intensive research in a large lecture course
they have shown that an instructional method based on questioning and supported by clicker technology can improve student academic performance producing an effect size of .38 and raise grades by approximately 1/3 grade point
(Mayer et al., 2009).
Clickers are a boon because they “increase the ease with which teachers can engage all students in frequent formative assessment” (Roschelle et al., 2004, p.
4). Black and Wiliam (1998) defined formative assessment as “all those activities
undertaken by teachers, and/or by their students, which provide information to
be used as feedback to modify the teaching and learning activities in which they
are engaged” (Black & Wiliam, 1998, pp. 7-8). They stated that the practice of
formative assessment produces significant and often substantial learning gains
with typical effect sizes ranging from 0.4 to 0.7, a level of gains that could be considered as quite considerable.
Another concept closely related to that of the formative assessment is feedback.
In a synthesis of 800 meta-analyses, Hattie (2009) clearly indicated that feedback
was among the most powerful influences on achievement. Most programs and
methods that worked best in education are based on heavy dollops of feedback.
Feedback is a bidirectional process – from teacher to student and from student
to teacher – but, as Hattie pointed out it is most powerful when it is from the
student to the teacher: “when teachers seek, or at least are open to, feedback
from students as to what students know, what they understand, where they
make errors, when they have misconceptions, when they are not engaged – then
teaching and learning can be synchronized and powerful. Feedback to teachers
helps make learning visible” (Hattie, 2009, p. 173).
Most research on the benefits of using clickers in the classroom has shown that
students become engaged and enjoy using them. However, only few studies focus on learning outcomes and their results are rather controversial. Mun and
colleagues (2009) reviewing 52 papers on clickers found six true experimental or
quasi-experimental studies that compared the learning outcomes (e.g. test
scores) of students who used clickers versus those who did not. Results suggested
that students who used clickers performed significantly better than those in the
traditional lecture. There are, however, several methodological limitations concerning those studies, i.e. poor definition of project design; poor description of
the methods used; the lack of tightly controlled comparisons between conditions; the fact that a majority of studies did not report effect sizes in the results
or discussion section (Mun et al., 2009). Moreover, although many researchers

Giovanni Bonaiuti | Antonio Calvani | Danilo Piazza

97

have studied clicker effects in higher education and in large classroom environments, there has been very little research at the K-12 level (Penuel et al., 2007).
There are examples of papers that show promising effects on achievement, as
well as case studies that raised questions about how viable it is to implement
clickers in smaller classes, but no specific study that compare clicker use with
other questioning methods of instruction in the school context.
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2. Methodology
2.1 Research questions

Since many research projects have been carried out on clickers in large classroom
situations and at higher education levels we tried to verify how this technology
can be accepted in small classes at the K-12 level. To this end, we decided to
focus our attention on questioning methods of instruction (Mayer et al., 2009)
trying to figure out whether and how clickers can increase its impact. Our study
explored both the students’ perceptions about their learning and the teachers’
about students’ commitment. Furthermore we aimed to verify whether the clickers are able to foster understanding and the retention of notions and concepts
proposed during a lesson. To do so we studied five different classes (n = 92 students) in two different situations: with and without clickers. Both experiences
have provided students the same number of interactions with the teachers: in
the first case with questions and answers (“hand-raising condition”), in the second case with the use of clickers (“technological condition”). Both cases adopted
questioning as a method to provide feedback: teachers systematically asked
questions during the lectures, the students answered and teachers explained
the rationale for the correct answers. Even though both situations employed the
active learning approach and required students’ participation, we wanted to verify differences posed by the use of technology on students’ engagement and
learning retention.
2.2 Participants
Our pilot research took place in Collegio Villoresi San Giuseppe, a school in Monza in the north of Italy. The study took place during the school year 2012-2013
in five sections of a first grade secondary school. Participants in this study included 92 students, 12–14 years old, (45 male, 47 female) and 5 teachers (1 male, 4
female).
Teachers taught two different disciplines, grammar (n=2) and history (n=3), during 55-minute lessons each on different days. The whole experience lasted 12
weeks.

Research on Education and Media | V | N. 1 | June 2013

Figure 1. Students using clickers during the experience at the Collegio Villoresi of Monza

2.3 Procedure
Our experience was started in November after a period of use of clickers in class
aimed at their familiarization. The introduction of a new technology, in fact, could
represent an element that upsets the routine. After that the five classes had a
series of lecture sessions, on different days, with and without clickers. In both
experimental situations teachers tried to follow the same teaching schema
adopting questioning as a method to foster participation and increase understanding. During each 55-minute lesson teachers spent their first 5 minutes reviewing the previous lectures’ content, then teachers explained the new topic
taking care to ask questions frequently and finally they submited to the students
a test to assess their comprehension (see fig.2). More than 8 “question and answer” sessions were done during each lesson since, as suggested by Mayer and
colleagues (2009), it appears that questioning methods of instruction - such as
adjunct questions, practice testing, and self-explanation - can be effective to
stimulate attention to relevant material, encouraging organization and integration with prior knowledge.

Figure 2. Flow chart of lessons: each lesson was composed of three parts: opening, instruction, student’s evaluation. During the instruction phase more than 8 Q&A sessions
were done

Using the same teaching plan teachers conducted four different lessons: two
without and two with the clickers. In both experimental situations teachers provided students with the same number of interactions: in the first case with questions and answers by “hand-raising”, in the second case with the use of clickers.
To guarantee a more active involvement we required “open-ended responses”
in both situations. For example, a history teacher asked questions like “Why do
we use the term Renaissance?” or “What was the purpose of patronage in the
Renaissance?” while a grammar teacher asked questions like “What is an arti-
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cle?” or “What are partitive articles?”. In hand raising situations students orally
exposed their responses, while in the clickers situation through keyboard. Our
clickers, in fact, allowed the students to write short sentences in answer. The
teachers displayed the answers on their computer monitor ensuring, in this way,
the anonymity of the responder. In order to verify the difference between the
two methods at the end of each lesson the students carried out a test of understanding. Furthermore, at the end of each group of lessons, students were asked
to fill out a questionnaire about the questioning methods of instruction with and
without clickers (see fig. 3).

Figure 3. Timeline of the experience: the first two lessons were done in “hand raising”
condition, the last two with clickers

2.4 Research instruments
The study used a mixed approach combining the use of quantitative and qualitative analysis. At the end of each lesson each student carried out a verification
test about content’s comprehension. Each test consisted of at least 15 items divided between items relating to facts (e.g. in what year was America discovered?), concepts (e.g. what does discovery mean?) and relationships between
facts and concepts (e.g. what were the consequences of the discovery of America?). After the second lesson and after the fourth lesson an anonymous survey
was administered to investigate the students’ evaluation of the two approaches.
Each survey was composed of five Likert-type items with a 5-point agreement
response scale (1=Strongly disagree, 5=Strongly agree). Sample items were “Participation with clickers (or “hand raising” discussion) improves my understanding”, “I would recommend using clickers (or “hand raising” discussion) again, also
in other subjects matter”. In addition to the survey, students were asked to fill
out a semantic differential to further estimate students’ perceptions of the two
approaches. As it is known semantic differential is a type of a rating scale designed to measure the connotative meaning of objects, events, and concepts. In
our case the connotations are used to derive the attitude towards clickers
through the use of nineteen pairs of adjectives such as: natural/artificial,
warm/cold, quiet/anxious, productive/unproductive, and stimulating/inert.
Moreover we carried out a series of classroom observations during the two types
of lessons that provide to record, for each student, the number of times that
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he/she raises his/her hand in the situation “without clickers”. At the conclusion
of the research project we also asked teachers to complete a survey about the
clickers. The teachers’ survey was composed of five Likert-type items with a 5point agreement response scale and five open-ended questions. Sample items
were “Clickers promote understanding”, “Clickers let the teacher have information usually unavailable”, “and Clickers change the pace of the lesson”. Furthermore, at the end of the whole experience teachers and students discussed the
overall results in class and tried to identify the reasons for successes and failures.

3. Data analysis

The data showed that students are actually more engaged when using the clickers. While in the clicker situations all of the students in the class are involved,
the result of observation in a traditional situation, shown in fig. 4, displays that
the majority of students participated only once and 18% of them never raised
their hands during the lessons.

Figure 4. Students involved in discussions in a “hand raising” situations (n=92 students)

The score of the two anonymous students’ surveys, administered at the end of
the two series of lessons, show that students appreciate both approaches. All
entries exceed the average size. This fact is particularly interesting because even
a “question and answer approach” by hand-raising is uncommon for students.
As pointed out by Hattie (2012) classrooms are dominated by teacher talk, and
one of the themes to improve learning is that the proportion of talk to listening
needs to change to far less talk and much more listening. Usually the lessons are
poorly interactive and it is sufficient that teachers change the way of explaining
the subject content to get a clear signal of appreciation. However, some dimensions show a clear separation between clicker and non-clicker conditions (fig.5).
The clickers were particularly appreciated for their ability to promote engage-
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ment (M = 4.48; SD = 1.02), enjoyability (M = 4.42; SD = 1.01) and attention (M
= 4.09; SD = 1.07).
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Figure 5. Students’ perception survey (n=92). Likert scale: 1=Strongly disagree, 5=Strongly
agree

The positive perception of clickers by students is also confirmed by the semantic
differential showing a high prevalence of positive connotations (fig. 6).

Figure 6. Students’ responses on semantic differential (n=92 students)
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Teachers evaluated the use of clickers positively (fig. 7), albeit with a few caveats
expressed in open-ended responses. They appreciated the fact that all students
have the opportunity to participate and they stated that clickers solicit reasoning
before taking action or, in other words, clickers contribute to impulsivity control.
On the other hand clickers present risks that pupils only see the playful aspect
of the experience with possible interference in the cognitive process of understanding the content. Moreover the clickers’ use requires a lot of preparatory
work and slows down the pace of the lesson.
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Figure 7. Teachers’ perception survey about clickers’ effect on the students’ behaviour
(n=5). Likert scale: 1=Strongly disagree, 5=Strongly agree

Unforeseen were the results of the comprehension tests administered to students at the end of each lesson. The total number of errors committed in the
tests performed after two lessons with and without clickers are different in history and grammar. Errors in grammar decrease in clicker conditions, whereas
they increase in history (see tab.1).
History
Grammar

Situation
Hand-raising
Clickers
Hand-raising
Clickers

(lesson 1 + 2)
(lesson 3 + 4)
(lesson 1 + 2)
(lesson 3 + 4)

N. of items
1434
1434
1080
1080

N. of errors
360
503
133
91

% of errors
25.10 %
35.08 %
12.31 %
8.43 %

Table 1. Comparison of students’ performance at the final comprehension test. Results
are calculated considering only students participating in all four tests (N=37 in history,
N=35 in grammar)
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The percentage of errors in the “hand raising” condition is 12.31% whereas in
the “clickers” condition, the percentage is 8.43% (ES = .32). Vice versa, the percentage of errors in history is lower in “hand raising” situations, 25.10%, and increased with clickers: 35.08%. In this case the effect size was negative (ES = -.50)
or, in other words, the technological situation seems to worsen learning. In both
cases results are statistically significant at Wilcoxon test (α=.01).
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Figure 8. Overall results of the end of the lesson students’ comprehension test

4. Findings and discussion

In this study, we endeavour to examine various effects of clickers on teachers
and students. The data and comments from interviews indicated that clickers
provide an interesting way for students to participate in classroom discussion.
As has been noted by other works, questioning is inherently motivating and focuses students’ attention on learning (Mayer et al, 2009). In light of this, clickers
could provide opportunities to make classroom lessons more interactive, thereby
raising students’ interest and engagement (Fies & Marshall, 2006; Kay & Knaack,
2009; Simpson & Oliver, 2007). The students also identified the benefits of
anonymity of responses and immediate feedback as facilitators to understand
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concepts. As pointed out by Freeman and colleagues (2006) anonymity, as afforded by clickers, is a critical factor affecting student willingness to participate
with in-class questions because they feel free to provide their responses without
fear of failure. Overall, in our trial, students and teachers stated that clickers have
increased interest and participation.
Even though, at the end of the experience, our teachers have also highlighted
some critical aspects such as: using clickers in class takes up class time; writing
effective questions can be a tough job; leading class-wide discussions can be
challenging for teachers used to just lecturing; for the students the fun can lead
to loss of concentration.
The most debatable question, however, is the results at comprehension tests.
The students in this study demonstrated higher scores on final tests only when
clickers were used in grammar lessons. Conversely, worst results were obtained
in history. It seems that the use of clickers could be influenced by the subject
matter and, conceivably, by the type of specific topic. Students and teachers were
asked to analyse and interpret these data. The most reliable hypothesis is that
the arguments in grammar were more clearly defined and the questions were
much more precise than in history. The presentation of the contents in history,
given its narrative character, was put in practice in a more dispersive and less
controllable way than in grammar. Whenever a teacher asks a question during
the lesson, he/she restricts the students’ attention to that specific topic. Since
clickers operate as an amplifier which enhances this effect, it could be possible
that the students tend to pay less attention to the rest. Due to the fact that topics
covered in history lessons were quite numerous, and only some of the questions
included in the final tests were posed during the lessons, it may have led to a reverse effect. The problem did not arise in grammar because the concepts were
fewer and better defined. In complex subject matters the development of good
questions that must be carefully designed and intertwined into lecture becomes
more critical.
Since there are no other studies to compare our data, further research is needed
to better understand whether there is a relationship between subject area and
learning effect and in which specific disciplinary contexts is it more appropriate
to use them than others.

Conclusions

In this study, we investigated the impact of clickers’ use in small classrooms of
an Italian first grade secondary school. Teacher’s and students’ perceptions with
regard to using clickers were generally positive. Based on the evidence to date,
clickers promise new opportunities to promote students interaction. Results are
consistent with other research, which predict that students in technological conditions are more cognitively engaged during learning. Despite this, the clickers’
effects on improving learning are not univocal in our research. The use of clickers
seems to lead to an improvement in grammar, but not in history. There are some
limitations in this study including: sample size, single site context, short study
time period and self-selected participant teachers. However, all research requires
a starting point from which to build, and we believe that our work has resulted
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in sufficient data to demonstrate that further work is merited to fully understand
the potential use of this technology and to determine whether there is a relationship between subject area and learning effect or, if there are really subject
matters where clickers are more advisable than others.
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abstract

Universal Design for Learning (UDL) is a framework mainly focusing on the concept
of variability in learning, providing guidelines for content creation, class teaching
and assessment. Previous literature reviews suggest that there is a limited amount
of evidence about its effectiveness, and in general about other frameworks based
on Universal Design. So an exploratory meta-analysis was performed in order to
investigate the trends in the existing amount of research evidence about the tested effectiveness of UDL.
A collection of abstracts was obtained from the ERIC database, from which N=80
peer reviewed journal articles were considered. Abstracts were classified by 5 parameters: a) the presence of explicit results in the text; b) the positiveness of results; c) the category which benefited from the results (students, teachers or
both), d) the sample size; e) the country where the study took place.
This review allowed to clarify some points: research evidence about the effectiveness of the UDL framework is present in a minority of the retrieved abstracts, but
the amount of available information is growing; position and communication papers are more frequent than research reports, which is probably due to the need
of guidelines by school personnel; research is mainly going on in the US.
The analysis presented here includes a reflection on its own limitations and on
how it could be continued.

Introduction

110

Universal Design for Learning (UDL) is a theoretical framework focusing on the
concept of variability in learning. It provides guidelines for content creation, class
teaching and assessment based on research evidence mainly coming from the
educational neuroscience field (Dolan et al. 2005). It was originally developed at
the Center for Applied Special Technology (CAST), an educational research & development organization based in Wakefield, MA. UDL provides a set of guidelines,
which have been published and reviewed by CAST through time: the 1.0 version
was released in 2008 and was then updated to version 2.0 in 2011. Prior to this
public release, however, UDL was already known to the public since the 1980s,
as can be assumed from CAST’s timeline.
UDL is based on brain science research, and specifically on the existence of three
main neural networks (Rose & Meyer 2002) that are involved in the learning
process:
1. recognition networks – the “what” of learning – gather facts from the world
around us and categorize what we see, hear, and read;
2. strategic networks – the “how” of learning – organize and express our ideas,
allowing to perform tasks related to problem solving or content production;
3. affective networks – the “why” of learning – connect the learning experience
to feelings and emotional background, determining engagement and motivation.
UDL’s main goal is to help teachers and educators in beeing sensible to the differences characterizing every student (e.g. those with learning disabilities, or
those with lower motivation, as well as the very proficient ones). In order to do
so, it theorizes three principles, directly descending from the functions of the
three networks mentioned above. The three principles are:
1. provide multiple means of representation, presenting information and content in different ways;
2. provide multiple means of action and expression, differentiating the ways that
students can express what they know;
3. provide multiple means of engagement, stimulating interest and motivation
for learning.
The UDL framework is highly connected with educational technology, as it is seen
as the most convenient way to comply with the above listed principles. By the
way, some authors (King-Sears 2009) stress the fact that its pedagogical component must be equally considered. However, it is widely seen as a useful means
to foster the so called “technology enhanced learning”. It is seen as a useful solution for reducing learning barriers and supporting the needs of all learners, as
it “adds a philosophical structure to technology-enhanced courses that can
change the education landscape and create a more dynamic learning experience
for all involved” (Morra & Reynolds 2010).
Each UDL principle contains three guidelines that specifically address one aspect
of that domain. In turn, guidelines include up to four checkpoints, which provide
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tips and guidance about different learning tasks (CAST 2008). Every checkpoint
was defined on the basis of research evidence: CAST’s website provides a list of
research papers that led to the definition of their recommendations1. This supports the validity and the robustness of the principles and guidelines proposed
by UDL, but leaves some space open for questioning the effectiveness of this
method, its applicability and its sustainability. Although the neuroscientific evidence at the base of the guidelines is not discussed here, an exploratory metaanalysis is presented, quantifying the existing amount of research evidence about
the tested effectiveness of UDL.
The rest of this paper is organized as follows: in the “literature review” section
are presented references to the more general Universal Design paradigm, from
which UDL in some ways descends. A distinction is also made between UDL and
a similar framework called Universal Design for Instruction. The following section
illustrates the method used in this meta-analysis, which was designed to be simple and easily repeatable. Generic results, as well as more specific findings, are
discussed. The “discussion” section goes through the findings in order to clarify
some interesting points and to set the basis for future research.

1. Literature review

The name and main idea of “Universal Design for Learning” is inspired to the
well known, established paradigm of Universal Design (UD), coming from the
field of architecture and industrial design. The expression was originally coined
by architect Ronald Mace and was later referred to “products, environments,
programmes and services to be usable by all people, to the greatest extent possible, without the need for adaptation or specialized design” (NDA 2009). The
basic idea behind UD is that it is more convenient to create environments that
are accessible from the beginning, rather than to modify and fix them with specific, later interventions (Preiser & Smith 2010). UD has derivatives in different
domains: UDL and other frameworks such as Universal Design for Instruction
(Scott et al. 2003) represent and recontextualise its principles and basic ideas in
the field of instructional content creation. As already highlighted by Guglielman
(2011), there is a difference in the way UDL and UDI address the same issue:
while UDL concentrates on the three neural networks described above and translates their functions into principles, UDI reflects on the seven principles of Universal Design (Center for Universal Design, 1997) in an educational fashion and
adds two more principles: “a community of learners” and “instructional climate”.
Nevertheless, some authors tend to use the names of UDL and UDI as interchangeable (Koch et al. 2006).
Orr and Bachman Hammig (2009) focus on UD-related approaches in supporting
students with Learning Disabilities (LD): in their study they examine 38 research
papers gathered through different channels, using combinations of 9 keyword
phrases. In their classification of research evidence the less represented topic is
what they call backward design, or the clarity in setting goals that for Rose and
1

http://www.udlcenter.org/research/researchevidence.
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Meyer (2002) is “the essential first step in teaching”. Another literature review
by Roberts et al. (2011) on the topic of Universal Design for Instruction in postsecondary education contexts suggests that the amount of empirical evidence
about the effects of UDI implementations is still limited. The same seems valid
for UDL: the study presents data about it and in general about UD applications,
with an overall low number of retrieved research articles. The amount of papers
about UDL is of 18 across four databases, but this seems to include an unspecified number of duplicates.
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2. Method and results
2.1 Research design

A collection of abstracts was obtained from the ERIC database, which states to
provide “unlimited access to more than 1.4 million bibliographic records of journal articles and other education-related materials, with hundreds of new records
added multiple times per week”. A previous study (Roberts et al. 2011) based on
ERIC and on three other sources obtained more valid results from it than from
the others combined2. A query was submitted for the descriptor “universal design
for learning” (quotation marks included). The search yielded a total of 141
records, among which only N=80 were taken into consideration as they represented peer reviewed journal articles. The search was performed at the end of
year 2012 and the results discussed here refer to the articles available at the
date of 8 December 2012.
The collected abstracts were read and classified by 5 parameters:
a) the explicit presence of results in the text: this is considered a simple indicator
of how much structured and non-structured data is available;
b) the positiveness of such results: as a research result could confirm or confute
a theory, abstracts were classified according to their stating the success of
the UDL framework or not;
c) the category who benefited of the results (students, teachers or both): in the
case of the above described “positive results” it is interesting to know who
benefitted of them, in order to determine whether there could be preferable
fields of application or areas to be better investigated;
d) the sample size: this parameter tells how much differentiated is the range of
the retrieved research results; as sample composition largely depends on
methods, it reflects the variability in methodological approaches used;
e) the country where the study took place: this is considered useful in order to
estimate to what extent UDL practices are known and studied outside the
area where they were originally developed.

2

The other three databases used by Roberts et al. (2011) were Academic Search Premier, PsychInfo, Social Sciences Citation Index.
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2.2 Sample description
The publication time for the collected sample of abstracts spans between 2000
and 2012. Those explicitly mentioning research results are 19 (23,75% of the total), while the others are mainly position papers or literature reviews, and two
abstracts introduce research on best practices. Figure 1 shows the distribution
of articles per year: simple visual inspection leaves no doubt about the increasing
popularity of this particular topic. There is a peak in the number of abstracts and
in research results in 2008, the same year when the public 1.0 version of UDL
guidelines was released. This event probably fostered the high article production
of 2009 and 2010. A second peak in research results is visible in 2011, in correspondence with the release of the 2.0 version of the guidelines.
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Figure 1. Amount of articles per year, distinguishing those with research results from the rest

2.3 Findings
The following
paragraphs provide insights about the five classification criteria
E
described above.
Explicit presence of results in the text: the 19 abstracts mentioning research are
the only ones cited in the “bibliography” section among those examined. More
than half of them appeared in the 2007-2012 period, a fact that can be interpreted as an increased attention towards research evidence for the UDL framework. The presence of empirical results also increased through time, even if it
seems to have slowed down in 2010.
Positiveness of results: successful results of UDL interventions are highlighted in
all the 19 abstracts mentioning and explicitly quantifying them. Apart from them,
in 12 other abstracts there is no mention of an empirical research, yet a positive
evaluation is given, through sentences like “this study measured changes and/or
improvements in instruction as perceived by students”, without telling the magnitude of the improvements, or what method was used for assessment. The other abstracts (n=49) provide no mention of experimental results or other
observations.
T
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The results are classified and summarized in table 1: only the 19 abstracts with
explicit results are taken into account, and as some of them reported more than
one type of result, the total of the figures in the “number of papers” column is
higher.
Type of result

114

Number of papers

methodological improvement

11

academic improvement

4

improved knowledge of problems

2

students appreciation

2

digital divide decrease

1

environmental improvements

1

social improvement

1

Description
Improvement in how teacher prepare
content for their classes; feeling of selfefficacy
Improvement in how students perform in
assessments and standard tests.
Improvement in consciousness about
what barriers exist and how much
widespread problems are
Positive feedback from students about the
courses they follow
Improvement in accessibility of websites
Improvement in the personalization of the
classroom environment
Improvement in the social relationships
between students

Table 1. Results classified by type in the 19 abstracts explicitly mentioning a measured
result

Category who benefited of the results: among the 31 abstracts that report a beneficial result, the majority address students (45,16%), fewer teachers (25,81%),
while some others involve both categories (22,58%).
Sample size: The size of the samples involved in the analysed studies is highly
varied: it ranges from three students in one case to hundreds of them, as shown
in table 2. They could be homogeneous (addressing only one kind of subjects),
mixed or loosely defined.
Country where the study took place: The research described in the collected abstracts was mainly carried out in the US (n=27), with the only exceptions of 2 abstracts referring to Singapore, one to Australia and one to Brunei. As the UDL
framework was created by a research center based in Massachusetts, this result
is not particularly surprising. It is interesting, though, that no papers referred to
research performed in Europe, where Universal Design is a well known paradigm,
while its derivatives UDL and UDI are probably not so much popular.
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Mixed samples

Homogeneous samples

36 + 5 teacher candidates

16 students with significant
intellectual disabilities in
Grades K-2, 9 teachers

41 teachers

16 teachers, 1153 students

867 students in Grades 5-12

five university professors

representative consumer health web
sites

271 faculty members and
teaching associates (TAs);
92 additional faculty
members and TAs, 98
faculty members and
administrators
Focus groups (n=57) and
surveys (n=665) of students
with disabilities and
faculty members
student teaching portfolios,
formal teacher
observations, and 6ththrough 12th-grade student
assessments

75 pre-service special education
teachers
ten high school students
with learning disabilities
three students with multiple disabilities
two groups: students with high
incidence disabilities and general
education students

Generically defined
samples
adult stakeholders at five
schools nominated as
having exemplary inclusive
3
HSSLPs
Participants from nine
states and four countries
preschool children with
disabilities

schools
students with disabilities,
students who are English
language learners and
typically developing
students
students surveyed and
interviewed during and after
a course
students with special needs

Table 2. Study samples grouped by composition. The data comes from the 19 abstracts
with explicit results and from two abstracts mentioning a sample but no results

3. Discussion

This review allowed to clarify some points about the amount and composition
of research evidence about the UDL framework. As a first result, research evidence about the effectiveness of the UDL framework is confirmed to be limited,
as only a small percentage of the retrieved abstracts points to research results.
Yet an important information can be added to this previous knowledge: the
amount of available information is growing at an interesting pace: abstracts with
results were 0.66 per year in the 2000-2005 period, while they are 2.66 per year
between
2006 and 2011. The majority of the results highlight improvements in
3
teaching practices, which are among the core objectives of UDL, together with
academic results on the side of students and consciousness about problems. The
release of the first version of UDL guidelines in 2008 was accompanied by a
strong increase in the amount of research evidence, and the same happened in
2011. The period in the middle was characterized by a strong growth in publication.

3

High School Service Learning Programs.
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Position and communication papers, produced all along the 13-years period considered here, account for the majority of the analysed sample: this is probably
due to the need of guidelines by teachers, educators and school personnel.
The performed search was designed to be rigorous and easily repeatable, but also has some limitations: first of all, it was limited to one database only. Second,
full text articles were not always available. Faced with the impossibility to retrieve
the full text of every paper, we decided to consider only abstracts. This may have
introduced bias, mainly because of the lack of a standardized method for writing
them.
Future steps in this research will include an extension of the abstracts collection
using more databases, in order to prevent bias due to the possible incompleteness of the sources. It would also be useful to determine if the proportion between abstracts explicitly reporting results and generic ones is a constant: in such
a case, this could be a convenient sampling technique for analysing and comparing the diffusion of different frameworks that operate on the same level.
As outlined in the “findings” section of this paper, UDL seems to be only applied
in the US, with a few exceptions. As Universal Design in general is a largely known
and discussed topic, it is our intention to investigate the presence of traces of
related research in the rest of the world, and specifically Europe.
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abstract

What higher education is still primarily concerned with when it comes to teaching
communication skills, is the teaching of cognitive-academic language and related
textual genres. In society and the workplace, however, these genres have limited
relevance. Teachers, for example, primarily communicate with people outside of
the professional in-crowd: they communicate with pupils and also parents, often
with various ethnic backgrounds, and they make use of new media and technologies in order to do so. In a two-year project, funded by the KU Leuven Association,
a multidisciplinary team is developing a toolkit to help all teachers and students
in higher education with conceptualizing and developing strategic, multimodal
communication designs for real-world situations. The project aims at bringing together relevant insights from the fields of ICT, graphical design and communication, and making these insights available for teachers and students. In this paper,
the results of several pilot projects and testing sessions are discussed. In general,
the toolkit seems promising in helping teachers to create an educational environment in which students are offered opportunities to prepare themselves for communicative life outside the walls of higher education.
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Ever since the pioneering publication Multiliteracies. Literacy Learning and the
Design of Social Futures by the New London Group (Cope & Kalantzis, 2000), it
is widely acknowledged that the idea of literacy has undergone a true sea change
over the last 50 years. Literacy has come to mean much more than the ability to
read, speak and write a normative variant of the standard language. In the 21st
century, in which the audience is protean and the sign assumes many guises, to
get one’s message across, one should be able to adapt one’s register to the intended receiver, and, moreover, make thoughtful use of the range of media that
are made available through today’s technologies (Anstey & Bull, 2006).
This concept of literacy confronts research as well as education with a challenge.
The educator is now expected to teach, all at once, the strategic implementation
of word, image, sound and lay-out in a range of well-chosen media. The communication researcher is challenged to explain how verbal and nonverbal aspects
of communication are being processed (Mayer, 2009), and the sociolinguistic researcher is challenged to explain how a learning environment might be created
in which students get and take opportunities to prepare themselves for communicative life outside the (high) walls of higher education. It is especially this last
question we try to answer in this paper.

1. State of the art: Who is afraid of language varieties?

What higher education is still primarily concerned with, when it comes to communication, is the teaching of cognitive-academic language skills, needed for
successfully completing academic careers. The academic register, academic genres and formal norms (spelling, grammar) take pride of place. This approach,
echoing renaissance ideas of nation building and fear for language varieties (Van
der Horst, 2010), reduces language competence to the mastery of standard language, which is often further reduced to the written academic word.
This one-sided approach institutionalizes two reductions vis-a-vis the world of
communication outside of the school walls. First, while academic genres are typically textual, the success of communication extra muros often depends on the
integration of verbal and non-verbal elements into a multimodal design. Second,
the communicative context of the academic texts is rigid – the student always
addresses the specialist-teacher, and always with the aim of demonstrating his
knowledge and insights – while in the real world, variable audiences are addressed with variable goals.
When professionals unquestioningly rely on the academic “default” variant in
complex, real-life situations, communication breaks down. In 2010, for instance,
LOGO, a Flemish organisation for the prevention of breast cancer, sent a letter
to all women between 50 and 69 years of age living in a low-income neighborhood with a high immigrant population in Antwerp, Belgium, inviting them to
come to the “mammobiel”, a truck driven to several locations where women can
have themselves screened for breast cancer. Women in that target group do not
tend to go to a hospital for a check-up, so a stimulus communication campaign
was considered necessary. But the letter turned out to be unsuccessful in drawing
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these women to the “mammobiel”. And yet it was a letter written to meet all
formal standards of the genre of letter writing: it deployed the dignified register
typical to letter writing, it contained no spelling mistakes, it was grammatically
entirely correct, it was well-structured and observant of all the formatting rules.
After some reflection, the organisation developed a new information campaign.
Now, it distributed a richly visual brochure, explaining the process step-by-step
in plain language. In contrast to the letter, the brochure was attuned to the target
group, using appropriate language and providing visual support.
In Flemish higher education, all too little attention is paid to this second type of
communication. That point could be argued for all professional groups that communicate with target groups outside of the professional in-crowd, like social
workers and ICT professionals. Teachers are by no means an exception: they communicate with parents as well children or youngsters and they develop (multimodal) teaching materials for different groups of pupils. In teacher training in
Flemish higher education, however, students spend a lot of time learning spelling
and grammar while little time – if any – is devoted to learning how to design
user-centred communication1.

2. Towards user-centred (communication in) education

The analysis that contemporary education does not prepare students for multimodal communication practices but “produces illiterates” was already articulated
in 1996 by Kress & Van Leeuwen: “the skill of producing multimodal texts […],
however central its role in contemporary society, is not taught in schools” (p.
17). The very same rift between school and society was addressed by the New
London Group in 2000. Cope & Kalantzis explain the necessity of adding the prefix multi to the word literacies to liberate the latter from its entrenched, renaissance significations. They also point out the necessity to reform pedagogy: “[…]
we argue that literacy pedagogy must now account for the burgeoning variety
of text forms associated with information and multimedia technologies” (Cope
& Kalantzis, 2000, p. 9).
Thirteen years ago, a loud and clear call was sounded, yet higher education appears to have not been up to the challenge.
It seems unfair, however, to blame communication teachers in higher education
for teaching 20th century skills rather than 21st century skills. These teachers
are themselves the product of an educational system that goes back to the renaissance. In this system, language is not seen as something that arises between
people but as an ontological object beyond themselves. As the linguist Koen Jaspaert states, “it is believed the language we use is a decoction of the ‘idealistic’
language in the bookcase. Of course, it is the other way around.” (Jaspaert, as
cited in Verbeylen, 2013, translated from Dutch).
Consequently, textual disciplines are neatly separated from disciplines related
to design, visual semiotics and technology. Teachers do/did not learn, unless by
1

Of course, spelling and grammar are important too for (multimodal) communication designs,
but they are just a few out of many, often more fundamental aspects of communication.
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chance, how to develop a well-considered multimodal design. It is from a desire
to help higher education to venture beyond the confines of the academic-textual
discipline that the project “Bee-com a 21st communicator” emerged. The pun
in the project title refers to the approach that bees take to communication. Although bee dances appear to be chaotic, there are recurrent patterns in it, comparable to the process of designing a communication product. In this two-year
project (2011-13), funded by the KU Leuven Association, a multidisciplinary team
is developing a low-threshold, didactic instrument to help all teachers and learners in higher education with conceptualizing and developing communication designs for real-world situations.
Essentially, what the project aims to do is to bring together the fields ICT, graphical design, user-centred design and strategic language use, filter out these fields’
relevance for basic competencies in 21st communication, and make their insights
available for teachers in higher education2. At the same time, the project aims
to put into practice insights into the didactic dynamics that lead to powerful
learning environments, such as task-based teaching (Van den Branden, 2006),
collaborative and interactive learning (Chiu, 2000) and providing scaffolding for
self-directed learning processes (Hogan & Pressley, 1997).

3. Approach

The OOF fund of the KU Leuven Association3 made the equivalent of roughly 1
FTE available for the execution of the project, which was used to bring together
a multidisciplinary team (see page 119 for the details). The set-up for the project
approach is inspired by the plan-do-check-act cycle for educational or managerial
improvement.
3.1 Planning phase

The planning phase consisted of two steps: a pre-study and three pilot projects.
The pre-study aimed to build a stronger understanding of what the competency
to communicate in the 21st century actually implies. The goal was to draw up a
competence matrix on the basis of field research. Competency was defined as
the “real and individual capacity to strategically deploy knowledge (both theoretical and practical), skills and attitudes when interacting with concrete, everyday and changeable situations in one’s professional, public and private life” (De
Meerler, 2006, translated from Dutch). The approach that was followed was to
interview around 20 professionals all of whom have hands-on experience with
21st century communication, either as a real-world specialist or as a teacher in
higher education. The interviews were semi-structured, using a set of questions
as a guideline.
The pilot projects were conducted in three different branches of higher education: in teacher training, health work and informatics. The aim was to gain a bet2
3

In this respect, the project bears some resemblance to Wysocki & Lynch (2007).
The OOF fund supports collaborative projects that aim to bring about a direct and demonstrative
change in higher education. As such, the fund’s focus is on educational innovation rather than
fundamental research.
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ter understanding of the learning needs of both the students and teachers. In
each case, the students were given a task describing a realistic problem, related
to their field, for which they had to find a solution by designing a communication
product. The project team coached the students in conceptualizing the designing
process and completing the task. Continuous observations were made as to the
learning needs, and were later complemented by online questionnaires for the
students and focus group sessions with the teachers.
3.2 Doing phase
Using the observations, feedback and the competence matrix as a touchstone,
the project team developed a didactic instrument. The criteria set for the didactic
instrument were challenging, close as they were to being mutually exclusive.
First, the instrument should be open-ended and well-structured. On the one
hand, the instrument should not simply offer a step-by-step recipe or manual
for 21st century communication, because, first, such a recipe would violate the
complexity of user-centred communication, and second, it would take away the
students’ need to actively reflect on and engage with the communication design
process. On the other hand, the instrument should offer enough scaffolding for
the students to tackle this process, which is so diverse and complicated as to easily overwhelm the novice. Second, the instrument should be low-threshold and
challenging. On the one hand, the instrument should be accessible and usable
for all students in higher education, who enter into the process of 21st communication from a great variety of backgrounds. On the other hand, the instrument
should always be challenging, even for students who do not feel the need to acquire this 21st century competency or for students who already have a strong
grasp of any of the fields that are relevant for 21st communication, be it language, ICT, graphical design or user-centred design. Finally, the instrument should
help students acquire this 21st century communication competency both on an
abstract and a concrete level. On the one hand, the instrument should provide
students with meta-cognitive insights (i.e. evaluating and adjusting their communication and learning process). On the other hand, the instrument should
help students with the hands-on practice of developing real-world communication designs.
3.3 Testing phase
Several prototypes were designed and tested against the aforementioned criteria. The testing phase was executed iteratively, testing the instrument in four different fields of higher education (corporate communication, social work, applied
psychology and teacher training) and optimizing it with observations and feedback rounds with students and teachers.
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Figure 1. Master students Corporate Communication of the University of Leuven with
their campaign about less known Masters in Arts like Art History and Musicology, targeted
on secondary school pupils (Photo: Carolien Frijns)

3.4 Acting phase
At the end of the project’s term, in October 2013, the toolkit will be released for
Flemish higher education.

4. Results & discussion
4.1 Competence matrix

From the interviews, information was procured on how professionals operate in
the field of 21st communication. The professionals do not consider communication design as an isolated event: they prepare, by analysing the targets and the
target groups; they test the design before distributing, and they evaluate the effects to see if the targets were met. The overall understanding of what 21st century communication implies was parlayed into a matrix, which describes this
competency as a series of can-do statements. To imbue the lengthy list of cando statements with a sense of structure, all statements were grouped according
to the different phases that the professionals – either explicitly or implicitly –
discerned in their 21st century communication practice: preparing, designing,
testing, executing and evaluating.
A major difficulty was delineating the amplitude of the competence matrix: what
is an appropriate cutting-off point, both in terms of minimal and maximal cando statements for higher education? Which can-do’s ought to be considered as
‘too easy’ for students, such as the saving of a Word file? And which can do’s
ought to be considered as ‘too difficult’ for students, such as being able to work
with professional graphic design programs?
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4.2 Pilot studies
The pilot studies were helpful in finding out what the students’ average entry
competencies were, and – since the communication tasks were authentic, i.e.
culled or received from professional organisations – in determining the extent
to which the competency should be acquired for the student to function in a professional context. From the feedback and observations, the following over-all
conclusions were drawn:
• The instrument should scaffold the students’ engagement with the communication process and should help them to plan that process. The instrument
should, for example, draw sufficient attention to the preparing and testing
phase, as the students readily skip these steps in the process.
• The instrument should draw sufficient attention to the importance of adapting the language used to the target group. Unsurprisingly, schooled as they
are within the language-as-object paradigm, students assume that (standard)
language is something you either “have” or “do not have”. And if you do not
“have” standard Dutch, then you “own” another standard language, like
French, English or Turkish. The many sociological and situational varieties of
languages were easily overlooked.
• The instrument should help teachers to design a motivating educational environment, stimulating students to discover the above mentioned processes.
4.3 Toolkit
The didactic instrument that was developed consists of a modular roadmap, a
collection of support sheets, a website, a scenario and a teacher’s manual.
The roadmap
The roadmap helps students come to terms with the process of communication
design, i.e. the ability to conceive of communication design as a series of planned
and iterating actions instead of singular action. It consists of seven hexagonal
tiles – shaped like honeycombs, and each about 36 cm in diameter – which the
students are asked to order into a logical sequence. The figure below shows the
roadmap in its completed “preferential” form – preferential because it visualizes
the 21st century communication process as it was articulated by the professionals.
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Figure 2. The modular roadmap as laid out in its preferential form

On top is the “task/output” hexagon: this hexagon represents the start-up of the
process, with the teacher giving the students an authentic communication task,
preferably real-life cases gathered from professional organisations. The following
hexagons represent the phases in the process, which follow a logical sequence
while also allowing for iterations: preparing, designing, testing and optimizing,
executing/distributing and evaluating. The tile in the middle is a creative free
zone: an empty but writeable hexagon, on which students can jot down ideas,
make quick sketches, or draw arrows to illustrate iterations between phases using
erasable whiteboard markers.
T
This roadmap is refined by a set of 21 smaller hexagons, each about 12 cm in
diameter. To each large hexagon, a set of 4, 5 or 6 small hexagons belong. The
students are challenged to position the relevant small hexagons around the label
in each large hexagon. Figure 3 shows the “preparation” phase, completed with
all of its corresponding small hexagons.
The collection of support sheets
On the back of each small hexagon, a series of tips, tools and techniques is listed
which the student could use to take the step to which he is challenged by the
hexagon. Figure 4, for instance, shows the flip side of the small hexagon “drawing
up your first concept(s)”.
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Figure 3. The “preparation phase” with the small hexagons “finding more information
about the topic”, “determining the communication targets”, “determining the target
group(s)”, “analysing the target group(s)”, “analysing the context of the communication”
and “drawing up your first concept(s)”

Figure 4. The small hexagon “Drawing up your first concept(s)”, listing the titles of six support sheets explaining techniques to stimulate students’ creativity (sketching, mindmapping, freewriting, brainstorming, the six thinking hats and moodboards) and one support
sheet to help students explore different media
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Each of these tips, tools and techniques refers to a brief support sheet. Each support sheet will help the students take a new, small step in the communication
design process. The sheets are concise, using a language suited to the ‘average’
higher education student, and provide a strong interplay between examples and
theory. In total, the flip sides of the 21 small hexagons refer to 85 support sheets.
Students are encouraged to decide themselves which tips to use – and to argue
why they do so.
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The website
The support sheets themselves are available through a website, which is built
up using the same units as the students have used to build their roadmap. The
screenshot below shows the home page of the prototype.

Figure 5. The homepage of the website

When the students click on a large hexagon, the website opens onto the large
hexagon overlaid with the small hexagons as shown in Figure 3. When students
click on any of the small hexagons, the hexagon turns over and shows the list of
relevant tools, tips and techniques. Each of these, in turn, is clickable and opens
onto the support sheet. The support sheets are also findable through a search
box.
The scenario
To give shape to the learning process, a didactic scenario was developed to guide
the students in their interactions with the toolkit.
• Initial situation: The classroom is set up with tables that are able to seat
groups of 4-8 students. On each table, the students find the middle hexagon,
some whiteboard markers and a set of post-its.
• Step 1: The teacher hands over the “task/output” hexagon, on which the students find a description of the authentic communication task and a descrip-
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tion of the expected output (e.g. date of delivery and evaluation criteria).
• Step 2: The students generate ideas on how to go about the challenge that
they were handed in Step 1. They write down each idea onto a separate postit.
• Step 3: The students are given the five remaining large hexagons in a random
order. They are invited to build a logical process – a roadmap – around the
empty, central hexagon.
• Step 4: The students are invited to position each post-it onto the hexagon to
which the idea seems to pertain. Ideas that do not belong to any of the larger
hexagons, can be posted onto the middle hexagon.
• Step 5: The students are asked to reflect on the distribution of the post-its.
Are any hexagons that have more post-its than others? Why so?
• Step 6: The students are handed over the set of smaller hexagons in random
order. Taking turns, the students explain to their team members which hexagons they have been given, and as a group, they position the smaller hexagons onto the larger hexagon to which they feel the smaller hexagons belong.
• Step 7: Students are invited to leave their own table and take a sneak peak
at the other roadmaps. How did the other teams build the process? Which
ideas are on the post-its? Students return to their own tables, and may decide
to rearrange their roadmap.
• Step 8: Students are given the URL of the website and invited to compare
their roadmap to the one on the website. Students can adapt their roadmap
to the preferential order on the website, but they are not obliged to do so.
• Step 9: Students are invited to draw up a planning for the entire process. How
should they divide the allotted time over the different phases in the process?
• Step 10: Students go through the process, phase by phase. For each phase
they find the necessary support sheets on the website. Students debate on
which tips, tools or techniques are most appropriate in the given context.
The teacher’s manual
Along with the scenario, a teacher’s manual is provided, answering the following
questions:
• For which students could the toolkit be useful?
• What makes for a challenging communication task?
• How is the toolkit to be used? Which role does the teacher play in facilitating
the learning process?
• How is the learning process to be evaluated? And how the students’ output?
• How is the use of the roadmap itself to be evaluated, for future use in the
daily educational setting?
4.4 Test results
Observations and focus group interviews have revealed that, overall, the toolkit
is well-received by students and teachers alike. It is found that the roadmap helps
students come to terms with the complex process of 21st communication, that
the support sheets provide support for students to successfully go forward with
the process and that the website is user-friendly. Furthermore, students found
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out language is not something the individual user has or not has but rather something that is made more or less ‘havable’ by joint actions (Clark, 1996) of the designer and the addressee:
“You often too easily assume that all parents understand what you are
communicating. I never realised this before.” (student teacher training,
translated from Dutch)
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As pilots are meant to do, testing the roadmap in real classrooms also gave rise
to some questions:
• Should the labels on the larger hexagons be elaborated with a description of
what each phase entails? On the one hand, students find themselves struggling with ordering the larger hexagons into a logical sequence. It often seems
to them that several options could be argued for. The resulting confusion
amongst student teams might indicate that the provided scaffolding does not
meet student needs. On the other hand, the often animated discussions between students have the advantage of students explicating knowledge on
the communication process that would otherwise remain implicit, private
and untested. The discussion helps create a shared understanding of the
phases in the design process. Furthermore, the students are given two opportunities to revise the roadmap: after comparing their roadmap to that of
the other student teams and when consulting the website.
• Should the students be encouraged to go through the steps at their own pace
or should the teacher streamline the groups’ progress? On the one hand,
testing sessions have indicated that, given leeway to embark upon a new step
or phase as they see fit, students are inclined to progress rashly. For instance,
when determining the target group, students rapidly narrow their focus onto
the primary target group, without considering which intermediary groups
could leverage their communication’s efficiency. On the other hand, testing
sessions have indicated as well that student teams prefer to go forward at
their own pace. It affords a sense of ownership and avoids time voids in the
learning process. Furthermore, the teacher can coach students to take wellconsidered decisions by stimulating interaction in and between teams and
by stimulating consultation of the support sheets, providing examples of relevance of intermediary groups.

Conclusion

It seems that, tough further emendations are auspicious, the Bee-com toolkit
assists students in designing 21st century communications in two major ways.
First, the roadmap helps students conceptualize the process of communication
design and understand it as a series of planned, often iterating actions instead
of an isolated action. Second, the user-friendly website, with its database of 85
support cards, helps students go forward with the design process. The didactic
scenario, developed for integrating both parts of the toolkit, uses an authentic
task as a starting point and encourages collaborative knowledge making,
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metacognition and recursive feedback4. In all, the toolkit seems successful at
helping higher education to “bee-com” a 21st century learning environment
where students are offered opportunities to build up experiences with real life
communication.
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abstract

This paper is about care-based teaching aided by technology. This is a case-study
of the implementation of ELM, a software tool serving as a communication channel between teachers and each one of their students, on which the students report weekly on their learning situation and state of mind. The teachers can
respond to emerging needs before they escalade into bigger problems and can
modify their own teaching strategies based on the class’ averages. The paper highlights the features of the tool, demonstrates its pedagogic features and reports
findings from a classroom of 32 student teachers. The reported results show individual intervention procedures used by the teacher and teaching strategies
changes applied on the whole classroom, based on the weekly reports. Based on
students’ comments reported and the reflective reports of the teachers (researchers), it is evident that the use of ELM supports the care-based teaching approach of the teachers, allowing them to keep a ‘finger on the pulse’ of every
student, attend to their immediate needs and improve the classroom atmosphere
by adapting the learning environment to the whole class’ needs.
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Introduction

New winds are beginning to blow in schools’ endless corridors. Some change is
felt. Generation gap has never been more apparent, much of it is attributed to
the digital divide.
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The idea that children are spending so much time on the internet, often simultaneously using a number of media channels, communicating with real and virtual friends, adopting new forms of language, values and culture, new skills and
new lifestyle is scary (Livingstone, Haddon & Gorzig, 2012; Lemish, Ribak & Aloni,
2009). It seems that school has been losing its relevance to children’s lives (Fullan,
2012). Educational beliefs are revisited (Wadmany, 2012). Abused and beaten
terms like ‘Experiential Learning’; ‘Constructivism’; ‘Inquiry’; ‘Communication’,
are reexamined in light of new technologies that can empower them more than
ever before. Philosophical beliefs are reinterpreted and used to reevaluate common educational practices, while administrative system are pulling harder into
learning standards and production models.

The divide between ‘people’ oriented philosophical vision and ‘content’ oriented
perspectives seems to growing every day. Teachers education is getting more
challenging, more demanding, while classroom reality remains the same (Wadmany, 2012). Through all this clouds of chaos, a young student-teacher is emerging, asking the question teachers have been asking since the beginning of public
schools: what am I going to do tomorrow morning in my classroom?

The main issue addressed in this paper is teachers’ inability to ‘keep a finger on
the pulse of each student’. Although many teachers would claim that they can,
that they can identify every need of every child in thier classroom, facts show
differently.

A report for the Bill & Melinda Gates Foundation named ‘The Silent Epidemic’
(Bridgeland et al, 2006), states that “Each year, almost one third of all public
high
(Bridgeland
e school students – and nearly one half of all blacks, Hispanics and Native Americans – fail to graduate from public high school with their class.”
The ‘Silent Epidemic’ report interviewed 467 high school dropouts in focus
groups from 25 states (US). The results are summarized into the following two
tables which were collected from the report:
&
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Why students
drop
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Table 1. Students’ report the reasons for dropping out (Based upon Bridgeland et al, 2006)
&

&

&

&
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What could
& be& done?
&
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Table 2. Dropout suggestions for improving chances of students to graduate (Based upon
Bridgeland et al, 2006)

Genrealizing the reasons stated in table 1. We can safely assume that teachers’
improve significantly teachers’ ability to attend to the individual
cannot identify theand
early
signs of students’ down hill journey leading to the inea
vitable outcome: dropping out.
These writers strongly believe that the method and technology present in this
1 paper named ELM, can challenge each of the above reasons, provide means to
implement the actions suggested in table 2. and improve significantly teachers’
ability to attend to the individual and shared needs of their students.
This paper is about one bridge between classroom reality and educational vision
as protrait in the following: ‘I am a humanist, I want to be the best teacher I can,
I want to reach every child, I want to help him/her grow I want to be a caring
teacher for my students! – how do I do that with forty kids in my classroom?’
Research shows that intrinsically motivated teachers, energized by inner needs
and internal wishes will prefer to identify the motivating sources of their students. They prefer as well to involve their students in developing curriculum materials and learning initiatives when compared with teachers that are extrinsically
motivated, focused on external needs, rewards and punishments.
Teachers that follow the affective teaching approach tend to reject learning systems in which the objectives where all previously defined, while students are expected to perform the other’s objectives. Affective teachers are more flexible in
choosing content and teaching methods, listen more to their students and care
more for the needs and interests of each of their students
(Noddings, 2005; Smith, 2004).
Noddings (1992) claims that all teachers training programs have to focus on the
developing of caring centered beliefs and pedagogic activities. She suggests that
we need to train caring teachers and adds that teachers trainers need to be primarily concerned with their students’ needs and reject traditional, outdated programs (Huber, 2010).
The research literature indicates that attentive, caring teachers contributes both
to the content acquisition and to the development of their self-image (Isenbarger
& Zembylas, 2006). Research show also that caring teachers play role models for
students and influence their caring behavior in their classes (Lake, Jones & Dagli,
2004; Noddings, 1992, 2005).
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Faculties of education consistently make claims about the importance of sustained interaction and meaningful collaboration in the building of teachers’ professional development (Wadmany & Levin, 2009). However, research suggests
without an intentional structure in place, the benefits of these claims are typically
not realized (Darling-Hammond & Bransford, 2005). Further, claims have been
made about the role information communication technology (ICT) can play to
enable reflective practice, interaction and collaboration (Crichton & Kopp, 2009).
Solomon and Schrum (2007) suggest that ICT can play a role in creating and sustaining professional learning communities, creating an environment of trust
through productive dialogue and constructive feedback and support (Bonk, Wisher, & Lee, 2004).
The research presented in this paper explores one such learning environment –
ELM.
Facing this challenge, Yaniv (2008) had developed a new communication channel
between teachers and every one of their students called ‘ELM’ – Eye Light Monitor. ELM is a web-based mentoring software tool.
In order to understand ELMs potential in supporting students and teachers, the
authors had conducted the study of ELM in an M.Ed. program in Educational Technology reported in this paper.
ELM can provide teachers with a continuous flow of information about each student, become a means of student’s and teacher’s self-awareness, create a human
link between the student and teacher, and provide a teacher with an indication
of developing trends within a class. ELM provides the teacher with a dynamic
picture of individual student’s state-of-mind levels, focusing on issues like stress,
misunderstanding, confusion and lack of engagement.
Further, this paper illustrates the importance of rigorous collaboration and social
interaction among educators, and researchers in the development, implementation and modification of innovation for teaching and learning. While many educators are still wrestling with ways of integrating ICT into their teaching contexts,
some actually take the bold step of designing software solutions to address
perennial problems.

1. Methodology

This is a single case study methodology, focusing on the dynamics between the
mentor and the students. The dynamics between the teachers and the students
were expected to be triggered by the use of a web-based software tool named
ELM (Eye-Light Monitor).
It is anticipated that the findings of this case-study will inform on a specific role
of technology as a communication channel between one and many. Probing into
the dynamics elicited by this communication channel, it is anticipated that this
research will provide understanding of the role of ELM in empowering teachers
with a real-time monitor of each of their students’ well-being in large classrooms,
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while providing a summarized image of their own teaching practice.
This case study embodies the essential characteristics of a qualitative research
project as summarized by Merriam (1999, p. 11):
1. The goal of eliciting understanding and establishing the meaning of the
case.
2. The researchers as primary of data collection.
3. The inductive orientation of data analysis.
1. The fundamental basis of this case study was to understand the impact of real-time, self-reported, student data on two major layers of student-teacher
interactions: The individual student layer and the whole classroom layer. At
the individual student layer, this study is aimed to examine the teacher’s ability to:
a) Identify trends leading to potential learning problems a student might be
developing.
b) Identify shifts in student’s attitude.
c) Identify developing stress situations in individual students.
At the whole classroom layer, this study relies on another important function
of ELM: to provide the teacher with a summarized, averaged data of all students. At this layer this study examines the teacher’s ability to:
a) Reflect on his/her own impact on classroom performance.
b) Identify real-time impact of pedagogical strategies and classroom tactics.
c) Reflect on his/her own self-image as an effective teacher.
2. Merriam considers the researcher as the primary instrument of data collection and promotes the use of fieldwork. This study was conducted by the researchers while co-delivering a graduate course in a teachers college. ELM
has been used by the researchers and their students throughout the semester. The impact of this usage is examined here.
3. Inductive orientation to data analysis is an inherent process of using ELM.
Each week the data were examined at both the individual student layer and
the whole classroom layer and pedagogical and personal intervention decisions are made based on its interpretation. It is the impact of these interpretations that are studied in this study.
1.1 Research Questions
Will the use of ELM help the teachers?
1. Identify trends leading to potential learning problems a student might be
developing that will illicit teacher’s intervention?
2. Identify shifts in student’s attitude that will elicit teacher’s intervention.
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3. Identify developing stress situations in individual students that will elicit
teacher’s intervention.
4. Reflect on his/her own impact on classroom performance, reflection that
will result in taking action.
5. Identify real-time impact of pedagogical strategies and classroom tactics.
6. Reflect on his/her own self-image as an effective teacher.

1.2 Procedure
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ELM has been introduced in a graduate level course named ‘Learning a Change
in Education’, at a large teachers college in Israel in 2011. Thirty two students,
all teachers with at least 3 years of teaching experience and 2 instructors participated in this study. The students were asked to use the ELM tool every week.
They were instructed to relate to five criteria, record any change they sense and
annotate it.

The instructor, while receiving the students’ graphs, quickly scanned the profile
to identify needs for intervention, consulted with his co-teacher and responded
accordingly.

There is no attempt to generalize the findings of this experience. This study adds
to a battery of studies conducted on ELM and serve to better understand the
ELM method.
1.3 Rational for the selection of this case

Because of this unique co-teaching situation, the instructor’s (the developer of
ELM) perspective as a researcher/teacher can be balanced by the co-teacher
presence and experience. This study might shed more light on the use of ELM
than previous ‘single teacher’ studies (Yaniv, 2008; Crichton and Yaniv, 2011).

2. ELM – The Tool
2.1 Description

ELM is a web-based tool, developed by Hanan Yaniv for rapid and efficient communication between teachers and students, mentors and mentees. Through a
set of “sliders”, each representing a criterion for the users’ ‘state of mind’, the
teacher/mentor can monitor individual and group dynamics and attend to potential problems as they begin to emerge.
ELM offers the means of presetting the criteria for each group of students (class).
The criteria used in this study were:

Each week, the students were asked to login into their ELM account and feel out
the weekly report. They were asked to move each criterion’s slider to the level
they feel represents their status and annotate the reason with a short statement
explaining that level. The annotations are needed if they feel there has been a
change since last week’s report.
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Figure 1. ELM – Student’s weekly report

Involvement: How involved have you been through the session
Interest: What was the level of interest you’ve felt during the last class?
Learning: How much do you feel you’ve learnt in the last class?
Anxiety: What was your frustration level during the last class?
Relevancy: How much of the last class you feel is relevant to your own needs?
ELM offers a graph that shows all previous levels:

Figure 2. Student’s ‘Interest’ Graph (no class 14-28 Apr.)

The instructor can communicate short messages to the student entering text under each of the bars, usually in response to student’s annotations.
Besides the individual student’s report, the instructor can get the whole class
averages presented on a bar graph (Image 3).
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Figure 3. Whole class weekly averages for each of the criteria (from left: Involvement; Interest; Learning; Anxiety; Relevancy): Criteria are defined with every group.

ELM provides an average criterion history for each criteria.
2.2 Data Collection
The tools that were selected triangulate information from various resources to
increase the validity and reliability of the results:
1.
2.
3.
4.

ELM individual students data
ELM whole group averages
The instructor’s interventions reports
The instructor and the co-teacher discussions of the data and intervention
strategies
5. The instructor’s reflections as co-instructor
6. The co-teacher’s reflections as co-instructor
7. The co-teacher’s semi-structured interviews of 9 individual students.

3. Results

3.1 At the individual student layer
The following table (1) shows the instructor’s interventions in 3 levels:
1. Respond to a student’s annotation to a specific criteria
2. Initiate a response based on student’s data (no student’s annotation)
3. Invite the student to a face to face meeting
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Respond

Initiate

Invite

75

16

4

Table 1. Frequencies of the instructor’s Interventions

Examples of the instructor’s Interventions:
1. Respond to a student’s annotation to a specific criteria
Trigger: Hi ‘Anxiety’ level (4 out of 5), comment: ‘It so different in the field’.
Response: ‘What’s different?’
Student response: ‘technology is so scarce in kindergarten’
Intervention: encouraged the student to raise up the issue in class.
2. Initiate a response based on student’s data (no student’s annotation)
Trigger: Very low ‘Involvement’ level (2 out of 5).
Response: ‘What’s going on?’
Student response ‘My involvement has been internal – I didn’t speak’
3. Invite the student to a face to face meeting
Trigger: Student reports are below class’s averages 3 weeks in a row. No annotations.
Intervention: Because there are no annotations accompanying such low settings, meeting with the student with an attempt to understand his attitude.
3.2 At the whole class level
ELM provides a weekly average bar diagram of all criteria (Image 3). That option
provides the instructor with a probe into class atmosphere, alerting about potential problems that might be developing.
Here is an example of the weekly averages that required intervention (Image 4):
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Figure 4. Low averages of ‘Involvement (1) and ‘Learning’ (3) observed at the fifth week
of the semester

From previous experience, these averages are way below normal functioning of
the class. It was clear to the instructors that a change in strategy is required. A
meeting between the instructor and the co-teacher, had resulted in changing
the time the students are assigned for their team presentations (they were presenting an article every week in teams of fours students per team).
The following week’s graph (image 5) is showing a much better image:

Figure. 5. Sixth week averages show improvements (4 is Anxiety)

During the 14 weeks of the last semester (Feb. – June 2011), there were 3 instances of instructional strategy changes that were triggered by the weekly averages graphs:
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Table 2. Instructional strategy changes evoked by ELM’s whole class weekly averages

4. Students semi-structured interviews aimed to explore their experience of using ELM

The students reports were very favorable. Content analysis of the interviews
shows that their responses were suggesting 6 categories:
• Personal communication between the student and the teacher
• Feedback to the teacher on his recent lesson
• Immediate identification of emerging problems
• Identification of comprehension problems and other learning difficulties
• Projection of student’s feelings and state-of-mind
• An opportunity for special needs students and other learning disabilities to
express themselves.
Here are some examples of students’ comments:
• (The software presents) “immediate, accurate, direct personal feedback”
• (The software presents) “Learning satisfaction, ‘red lights’ (alarms), teachers
can adapt their activities to better suit students’ difficulties.”
• The teacher can understand the lessons’ problems. It’s a non-threatening reflection, easy to report (no writing needed).
4.1 Through the Instructor’s Eyes
Understanding ELM student data requires an instructor to ethically and thoughtfully probe into her/his personal philosophy of education, the ongoing atmosphere of a specific course, the way ELM is introduced and integrated into the
course design, and the link between ELM and assessment and grading criteria
and the impact both have on the chemistry between students and their teacher.
In this case of co-teaching, we needed to be aware of our personal differences
in the way we interpret our role as teachers and students’ role as learners. Because of many years of working together and sharing a similar vision of education, we have the fundamental trust and respect needed to coordinate such a
delicate teaching environment, in which we are both facing real-time feedback
from our students. It is this harmony between us that made it possible to reflect
together and modify our strategies, resulting with amazing changes in students’
self-reported revelations about themselves and their role as teachers.
In the years I’ve been using ELM, I have found that the biggest challenge I face is
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detaching assessment anxiety from ELM data entries. In the competition charged
environment of post secondary education, if the students feel that ELM might
influence their grade – there is no hope for honest reporting. Further, the instructional strategy the instructor adopts influences ELM student data. Loyalty
to Rogers’ statements mentioned is critical. Specifically:
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• “I have come to feel that the only learning which significantly influence behavior is self-discovered, self-appropriated learning.
• Such self-discovered learning, truth that has been personally appropriated
and assimilated in experience, cannot be directly communicated to another”
(1952, p. 227).
I always tell my students during my introduction of ELM that I will provide feedback only on issues I feel require feedback. I tell them that I will contact them
personally if I feel intervention is needed. The need for feedback on everything
they do is very consistent in all groups of students I have met. I feel this dependency on feedback is a result of so many years of behavioral conditioning in conventional schooling. My feedback policy is an attempt to wean my students from
some of their need for feedback and external validation while shifting some of
the responsibility over their own learning back to them. In some classes, when I
manage to establish trustful relationship with my students, the message is well
received. In some of my classes there are always some students who resist my
personal philosophy and it shows significantly in the ELM data - both at the personal level (their data entries; for example they might tend to score items consistently higher as they might not trust my motives, or lower to show me how
infective my teaching methods are) or a professional level (for example in the
college student evaluation of their instructors at the end of a semester).
4.2 Through the Co-Teacher’s Eyes
In many respects, social interaction and sharing should be an intuitive part of
professional teaching development; in reality many educators find teaching to
be a solitary profession in which one’s work is done behind a closed classroom
door with little time for conversation with colleagues. In this case of co-teaching,
the developer and me have had the opportunity and the possibility to reflect together, to plan together and modify our instructional strategies, resulting from
ELM students’ data, their reactions and self-reported revelations about themselves.
The use of ELM requires a solid vision of educational philosophy. Both of us, we
share the same educational vision and the same sense of mission. The use of
ELM without this kind of harmony might result a tension between the instructors.
ELM also provides a general picture of the class’s atmosphere, recognizing that
student’s reports of boredom, lack of engagement, frustration are actual reflection of my own effectiveness. Using the insights provided by ELM, we can then
detect situations in which new energies or a shift of teaching strategies are needed to re-engage the class, or an individual student, before the class, as a whole,
or students, individually and to encourage them.
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5. Discussion and Future Development and Research

This paper presents a multi-perspective journey into the challenges of implementing a pedagogical innovation. The developer of ELM, has been using ELM
throughout his academic career in the past seven years and can coordinate this
paper’s findings with his previous work as a teacher and a researcher. The co-instructor and researcher, has been introduced to ELM for the first time and her
reflection represents her role as a new user.
There are three major conclusions that can be drawn from this semester’s experience:

1. The need for a synchronized, harmonized educational vision between the
two co-instructors.
The use of ELM requires a solid vision of educational philosophy. The tool
doesn’t make much sense if the educational environment is not guided by a
strong belief of Humanistic philosophy of any color. Both researchers share
the same educational vision, the same sense of mission and the same passion. Any attempt to use ELM without this kind of harmony might result in
increased tension between the instructors.
2. The crucial importance of a real time monitor at the individual student level
and at the whole classroom level.
ELM can ‘save’ a student and can ‘save’ a course. Developing trends of low values with no annotations can point at attitude changes that can result in students’ drifting into a ‘transparency’. ELM provides a real-time probe into
developing problems and trigger a timely intervention that can stop the decay.
3. The crucial impact of and real time monitoring of data-based intervention.
The impact of any form of intervention should be studied in real time. The
direction of that impact (if any) should be monitored, as unexpected drafts
of unexpected events can lead is astray. ELM’s real time monitoring of trends
can show the impact of any intervention as soon as it can be noticeable and
help the instructor steer it in the desired direction.
The issue of trustful atmosphere is critical as it affects the reliability of ELM. It
appears that the less trustful the students were, the less they wanted to use ELM
to share their difficulties, and therefore, the less feedback they will get, and the
more frustrated they become.
The next phase in ELM development will focus on its reliability and validity with
a large sample size. As well, research attention will be given to (1) development
of training / support documents, and (2) the expectation of feedback / response
in an online environment, probing the degree to which the use of social software
(chat, email, Facebook, etc.) encourages immediate response and continuous interactions.
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