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PROJECT SUMMARY
The NEStOR project aims to establish an attractive and modern School Web Radio with Portal which will
facilitate the transnational cooperation across Europe making learning more challenging and promoting Radio
and other cultural products; it will provide the necessary tools and skills in order to successfully incorporate
web-based radio activities into the school's educational settings in an innovative way. The project will provide a
robust and safe online platform for web-based schools radio productions, giving them an educational-oriented
approach, in subjects such as maths, science, languages, history, literature, journalism and also enables various
literacies such as media, information and also critical thinking; enhancing in this way the digital integration in
learning and training. Generally, the radio production is addressed to students without discriminations, while
no strict assessment within the project is required; this explains the reason why it will be a successful method
to motivate all students to learn. Disadvantaged students -even early leavers- will find this very attractive and
alluring. Taking into consideration that the radio as a medium helps disabled students to express themselves
and socialize, the Web Radio Portal will be designed more friendly for such target groups; for example students
with visual disabilities will be given the chance to communicate via the platform with peers and they will find
an new way to learn in a very exciting and new way.
The students participating in transnational co-productions with schools coming from different European
countries, will enrich their creativity and innovation and will improve their skills at the area of media,
journalism and sound engineering, creating for them vocational prospects for the future. In this context the
proposed project will develop basic and transversal skills using an innovative method with educational added
value, the Web Radio Portal. This applies also to students that are already adults and need both challenge and
professional prospects and also skills and dexterities. Both students but also educators and other adult
professionals, will find through the learning community the chance to get more on media and digital literacy.
This is cultivated through online collaboration, exchange of experiences on the implementation of radio shows,
good practices made by other teachers, and help among other professionals and educators, and training
courses and seminars. Through the events all teachers who wish to participate as trainees will have the
opportunity to be trained for the production process of an educational scenario, to learn who to imply training
scenarios in the classroom with support of the mentors of the student radio, within the framework of the
curriculum in primary and secondary schools in their educational system.
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EXECUTIVE SUMMARY
This intellectual output reviews the skills and the dexterities that students and educators are supposed to have
in order to use web radio and media in terms of education. The study takes also under consideration the
students with visual difficulties. The skills and the dexterities that they are supposed to acquire so as to use
web radio and media are further analysed.
The report is organised in three main sections. First, the skills and dexterities that the students must have to
make use of Web Radio in education are reviewed. Then, we focus on the skills and dexterities of students with
visual dissabilities. Finally, a detailed presentation is given of the skills and the dexterities that the educators
are supposed to have in order to integrate web radio and media in their teaching activities.
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1 SKILLS AND DEXTERITIES OF STUDENTS TO USE WEB RADIO
AND MEDIA
1.1 Introduction
People nowadays learn what is happening around them through the radio, television, newspapers and
Internet. The impact of the media has been particularly pronounced on children. As technology continues to
develop, children at an early age are exposed to media messages. Today even a 3-year-old child is able to turn
on the TV and sit in front of it for hours. That’s why Postman (1982) discussed the disappearance of childhood
in the 1980s (Postman, 1994), and Buckingham (2000) mentioned the death of childhood in the turn of the
millennium (Buckingham, 2000).
In 1999 Sandra Kerka noted that “the transparency of the interface, the ease of access, and the aesthetic
attractions of the Web can lull even normally skeptical people into letting their guard down, and less critical
people are even more at risk.” Kerka goes on to identify the new skills needed to evade “the same old scams
practiced in a new playing field.” She notes,
“The time-tested skills of critical consumer literacy still apply in the Information Age. However, they need to be
recast and broadened for the new context. In the virtual world of the Web, multimedia affect the message:
images and graphic design can be manipulated to achieve developers’ aims, and the associative logic of
hypertext may illustrate how ideas connect but they can also lead users to false connections and disguise
hidden agendas”. (Kerka, 1999).
The role of education is nowadays more important than ever. Education had always the responsibility to help
students acquire research skills, a responsibility that grew both harder and more urgent even prior to the
widespread use of computers, with the information explosion. With the seductiveness of the internet added to
the problem, it has become one of education’s greatest challenges to teach students the skills needed to test
the reliability, currency, and relevance of the information they find. They must be taught critical thinking skills
that will help them determine when and where to find information and then how to identify, access, evaluate,
and effectively use that information. In other words, to be prepared for the 21st century, today’s students
need to be “information literate.” (Breivik, 2005).
Before children can integrate into the notion that media are everywhere, they have to be literate to become
critical citizens. Literacy is the interpretation that people make of cultural products and the generation of
products and ideas thanks to that interpretation (Mills, 2010, as mentioned in (Checa-Romero, 2016). In other
words, digital literacy means to be able to interpret the new media of mass communication such as film or
video games. Nevertheless, from a cognitive perspective we should bear in mind that images do not have the
same effect as words, since they are distinct processes. Although decoding written texts requires complex
analytical operations, decoding images is practically immediate (Burn & Durran, 2007, as mentioned in (ChecaRomero, 2016)), which does not necessarily mean that the transmitted messages have been understood.
Accordingly, a series of specific mental skills need to be developed, and the school seems to provide the ideal
setting for encouraging the use of these media and, therefore, to attain digital literacy (e.g., Gee, 2004;
Kirriemuir, 2002, as mentioned in (Checa-Romero, 2016)).
Since Web is everywhere, we will analyze the Web-searching attitudes of students. After that section, we will
talk about media literacy generally, and about the different kind of skills, that a student must acquire to
become literate citizen. More specifically, we will analyze in depth the Information Literacy (IL) skills, the
Information and Communication Technology (ICT) skills, the Digital (DS) skills, the Media Literacy (ML) skills,
and, finally, the 21ST century skills.
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1.2 Students’ web-searching attitude
Various studies revealed that elementary-school children are able to use the Web (Kafai & Bates, 1997, as
mentioned in (Fidel et al., 1999)). Yet, they all have difficulties in finding search terms and in spelling. Small and
Ferreira (1994) studied middle school students comparing their searching behavior when using print and
multimedia sources. They found that, while students searching multimedia resources spent more time and
effort browsing and exploring than their counterparts using print resources, their perception of the value
added by their resource was higher (Small & Ferreira, 1994, as mentioned in (Fidel et al., 1999)).
The few studies that examined searching behavior of high-school students had the same findings. These studies
also indicated that students lacked also information-seeking skills (f. e. Neuman, 1993, as mentioned in (Fidel
et al., 1999)). Moreover, high school students are not experienced researchers. They often get frustrated and
end up resorting to surfing from one site to another in hopes of discovering what they have in mind (Ruiter,
2002, as mentioned in (Scott & O’Sullivan, 2005)). High school students frequently have difficulty defining
exactly what kind of information they need. Many students complained it was “hard to understand where to
go” when navigating web sites and they said that searching was not an easy or enjoyable task (Scott &
O’Sullivan, 2005).
Widespread concern about the lack of searching skills and critical information evaluation skills, particularly
among students, is evident in the literature (Branch, 2003; Brown, 2001; Coiro, 2003; Kinzer & Leander, 2003;
Leu, 2002; Schmar-Dobler, 2003; Todd, 2004; Topping et al., 2003, as mentioned in (Julien & Barker, 2009)).
Studies of high-school students working in science courses have found that they have difficulty evaluating the
veracity and objectivity of information (Adams, 1999). Students also demonstrate poor search skills, which
include selecting search terms, evaluating web sites, and appropriately citing sources (Barranoik, 2001; Fidel et
al., 1999; Scott & O'Sullivan, 2005, as mentioned in (Julien & Barker, 2009)). Lorenzen (2001) found that highschool students lacked evaluation skills, and Brem et al., (2001) also found that high-school students were
unable to distinguish credibility in web sites. This last study revealed no higher-level thinking (metacognition)
on the part of students when they assessed credibility or accuracy (Lorenzen, 2001, Brem et al., 2001, as
mentioned in (Julien & Barker, 2009)). Furthermore, other research demonstrates that most students learn to
use the internet informally, such as from friends, who themselves are not likely to be sophisticated users
(Vansickle, 2002, as mentioned in (Julien & Barker, 2009)). Taken as a whole, the research literature on
information literacy skills among students demonstrates that students' skills are generally lacking.
Numerous studies have recognized the importance of technology to student learning (Lee & Kim, 2005; Owens
et al., 2002, as mentioned in (S. K. W. Chu, Tse, & Chow, 2011)), but there is also evidence indicating that
students may not have the necessary information literacy and Information Technology (IT) skills to use the
technology effectively (Julien & Barker, 2009, Salovaara, 2005, Van Aalst et al., 2007, as mentioned in (S. K. W.
Chu et al., 2011)). For example, Bowler et al. (2001) provided a review of research in this area and found that
many students lacked basic IT skills (S. K. W. Chu et al., 2011). Borgman et al. (1995) found that elementary
school children did not possess the necessary keyboard, spelling, or vocabulary knowledge to effectively search
library catalogs (S. K. W. Chu et al., 2011). In addition, Bilal (2001) found that when grade school students were
required to use Yahooligans! to find certain information, they had difficulty in completing the task (S. K. W. Chu
et al., 2011). Even teachers found it difficult to incorporate technology use in the classroom (Wallace,
Kupperman, Krajcik, & Soloway, 2000, as mentioned in (S. K. W. Chu et al., 2011)). Thus, it appears that
technical illiteracy hampers effective student learning (Bowler et al., 2001, as mentioned in (S. K. W. Chu et al.,
2011)).
After all these findings, we can conclude that for elementary and secondary school students exploring the
internet can be a fun and enriching experience, or a frustrating adventure in trivia. Teachers and instructors
play an important role as guides and facilitators by providing background material and guidelines for the
search. They also need to monitor the process, particularly for younger students, who tend to browse the Web,
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rather than follow structured search plans. Teachers and instructors also are instrumental in helping students
to separate unreliable sources from reliable ones and make sense of the large amount of information that may
overwhelm them (Kuechler, 1999).

1.3 What is media literacy
The importance of media literacy is justified not only by the quantity of media exposure. The vital role of
information in the development of democracy, cultural participation and active citizenship also justifies it.
Moreover, the integration of media in the educational field, makes media literacy more important than ever.
There has been a call for media literacy education to be implemented in primary education (C. K. Cheung,
2005). Australia has mandated media literacy education from kindergarten through twelfth grade, while in
Finland, media literacy education was included in the official curriculum as a cross-curriculum subject at the
primary school level in the 1990s (Kupiainen, 2011). In Asia, media literacy education becomes more and more
important and gained its recognition in the curriculum (Cheung, 2009, as mentioned in (C.-K. Cheung, 2016)).
Media literacy refers to the understanding of media and the use of it as a source of information,
entertainment, enrichment, growth, empowerment, and communication (Wan, 2006). Equally important to
understanding media is to use information technology (IT) rather than allowing IT to use you (Wan, 2006).
Below, we are presenting some of the existing definitions of the term.
According to European Commission (2007), media literacy is defined as the ability to access the media, to
understand and to critically evaluate different aspects of the media and media content and to create
communications in a variety of contexts (Koltay, 2011).
The definition by the Ontario Association for Media Literacy (AML), cited by Duncan (2006), puts emphasis on
the educational aspect:
“Media literacy is concerned with developing an informed and critical understanding of the nature of the mass
media, the techniques used by them, and the impact of these techniques. It is education that aims to increase
students’ understanding and enjoyment of how the media work, how they produce meaning, how they are
organized, and how they construct reality. Media literacy also aims to provide students with the ability to
create media products”. (Duncan, 2006, as mentioned in (Koltay, 2011))
Media literacy, defined generally as “the ability to access, analyze, evaluate and communicate messages in a
wide variety of forms” (Aufderheide & Firestone, 1993, as mentioned in (Hobbs & Frost, 2003)), emphasizes
the skills of analyzing, evaluating, and creating media and technology messages that make use of language,
moving images, music, sound effects, and other techniques (Masterman, 1985, Messaris, 1994, as mentioned
in (Hobbs & Frost, 2003)).
The United Nations Educational, Scientific and Cultural Organization (UNESCO) defined media education as:
“the study, learning and teaching of, and about, the modern media of communication and expression as a
specific and autonomous area of knowledge within educational theory and practice, distinct from their use as
aids for the teaching and learning of other areas of knowledge, such as mathematics, science and geography”.
(IFTC, 1997, as mentioned in (C. Cheung, 2004)).
Moreover, the term media literacy is used to imply critical thinking in assessing information gained from the
mass media: television, radio, newspapers and magazines.
“Media literacy, the movement to expand notions of literacy to include the powerful post-print media that
dominate our informational landscape, helps people understand, produce and negotiate meanings in a culture
made up of powerful images, words and sounds. A media literate person can decode, evaluate, analyze and
produce both print and electronic media”. (Aufderheide and Firestone 1993, as mentioned in (Bawden, 2001)).
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Media literacy has an obvious overlap with more general concepts of information literacy, since the
information gained from these sources often overlaps with (Graham et al., 1997, as mentioned in (Bawden,
2001)). An early use of term ‘information literacy’, by Hamelink (1976), had much in common with media
literacy (Bawden, 2001). However, most authors who have considered the inter-relation of the concepts prefer
to see media literacy as a component of information literacy (McClure, 1994, as mentioned in (Bawden, 2001).

1.4 Importance of media literacy
Media education or, otherwise, media literacy is a relatively new subject in schools (Lee, 1997, as mentioned in
(Minkkinen, 1978)). The arguments in favor of introducing media education ranged from the assertion that it is
an essential life skill (Lee, 1997, as mentioned in (Minkkinen, 1978)), to the view that it can empower the
potential of a society (Thoman, 1995, as mentioned in (Minkkinen, 1978)). Tyner (1992) believed that media
literacy was a vital component in education on democratic values (Tyner, 1992, as mentioned in (D. Chu,
2009)), while Considine (1997) argued that media literacy accompanied higher order critical-thinking skills
(Concidine, 1994, as mentioned in (D. Chu, 2009)). Some others saw media education as inevitable, noting that,
whether we like it or not, we cannot live without the media (Lusted, 19917 McBrien, 1999, as mentioned in (D.
Chu, 2009)). Some advocates argued that schools simply could not afford to neglect this rising trend in the
media society. Many writers agreed that media education had become a worldwide movement in the last 30
years (Lee, 1997, Brown, 1998, Hart, 1998, Kubey, 1998, Kubey & Baker, 1999, as mentioned in (Minkkinen,
1978)). There would not be such an urgent need for media literacy education for children if the media that
people use on a daily basis were neutral and value free. On the contrary, all the media messages that
individuals come in contact with contain information about values, beliefs, and behaviors and are shaped by
economic factors (Ontario Ministry of Education, 1989, as mentioned in (Wan & Gut, 2008)).
Another reason that explains the importance of media literacy in education is the different learning styles of
students. According to Dual Coding Theory, information is processed through one of two usually independent
channels (Beacham et al., 2002, as mentioned in (Franzoni & Assar, 2009)). While one channel processes verbal
information such as text or audio, the other one processes visual information like diagrams, images,
animations, etc. So, we can talk about verbal learners and visual learners. In the context of Information
Technology evolution and the availability of large number of electronic media, the idea of matching e-media
with appropriate teaching and learning styles has been explored since the late 90’s. There are many studies on
the effectiveness of combining multimedia and hypermedia with learning styles in educational systems (Najjar,
1996), (Liao, 1999).
According to Minkkinen and Liorca (1978) (Minkkinen, 1978)), the main and general objective of media
education is acting as a means of helping children and adolescents to receive and understand television
programs, films and other products of the media as a whole. They recommend that, apart from this general
aim, other aims depend on and are relevant to the conditions in different countries. In Britain, Masterman
(1992) states that the most crucial aim of media education is to develop in pupils enough self-confidence and
critical maturity to be able to apply critical judgments to media texts which they will encounter in the future.
An increasing number of curriculum materials for middle school students are specifically designed to
strengthen reading comprehension skills with the use of media-literacy activities (Center for Media Literacy,
2001, as mentioned in (Hobbs & Frost, 2003)).

1.5 Bloom’s taxonomy of educational objectives in cognitive domain and
information literacy
Today’s classroom is undergoing a major transformation. There has been a significant paradigm shift, from a
teacher-centered model of learning where the learner is the passive recipient of knowledge transmitted by the
teacher, to a learner-centered model where the learner’s knowledge is transformed by his or her active
engagement in the learning-process. Implied in this shift is an emphasis on higher-order thinking (Beamon,
1997). Educational objectives define the outcome of learning experiences. The concept of higher order thinking
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is an educational objective derived from Bloom’s taxonomy of educational objectives in the cognitive domain
(Bloom, Englehart, Furst, Hill, & Krathwohl, 1956). The taxonomy represents a classification scheme of
cognitive learning objectives and is hierarchically organized into six major classes.
Intellectual skills are seen as developing in the following order, from lowest to highest:
1. Knowledge: the ability to identify, define, recall and recognize
2. Comprehension: the ability to explain, restate, demonstrate
3. Application: the ability to apply, generalize, organize, and restructure knowledge
4. Analysis: the ability to categorize, distinguish, deduce, compare
5. Synthesis: the ability to produce, develop, write or tell
6. Evaluation: the ability to justify, judge, argue, and assess.
Higher order thinking has to do with the last three categories (4, 5, 6). The emphasis on higher order thinking is
reflected in the new standards for information literacy, jointly authored by the American Association of School
Librarians (AASL) and the Association of Education Communications and Technology (AECT), and modelled in
the American Library Association’s Information Power (American Association of School Librarians, as
mentioned in (Bowler, 2001)). The standards reflect the view that simple fact-finding skills will not suffice in the
knowledge society. In order for learners to be critical users of information and creative producers of
knowledge, they must have opportunities to use information creatively and effectively in order to gain a
deeper understanding of it. To do so, they must acquire the highest levels of thinking.

1.6 Information literacy skills
The Term information literacy skills includes critical thinking skills, digital literacy and library literacy. The school
library provides information and ideas that are fundamental to successful functioning in society and gives
students lifelong learning skills develops the imagination, citizenship, critical thinking skills, and ability to use
information in different media (IFLA 2000, as mentioned in (Ejikeme & Okpala, 2016)).
But, which reading skills needs a student to approach documents in the same manner as experts? Firstly, he
must be able to evaluate the source of information identifying the critical features of the source. Rouet et al.,
(1996) conducted a multiple-document reading study, where students were supposed to read a set of related
documents and then, from memory, rank the documents in terms of their usefulness and trustworthiness and
justify each ranking. Of the nearly 1,500 justifications produced, 24% mentioned aspects of the author and 14%
mentioned characteristics of the document. The remaining justifications were focused on content, task, and
subject (Rouet, Britt, Mason, & Perfetti, 1996).
Many of the justifications explicitly mentioned or evaluated the author of the document, including statements
about the author’s position, motivation, or participation, or an evaluation of the author in general. Position is a
reference to an author’s occupation, profession, or credentials. This is important because it indicates the
author’s educational training, affiliation with an organization or institution, and status as an authority.
Motivation is a possible reason why the author may have written the document. Author motives are usually
not explicitly mentioned and therefore the reader must infer them from knowledge about the author or the
type of document. Identifying possible motives is important for explaining why specific events or facts are
mentioned whereas others are omitted, as well as for explaining why different persons and events are
portrayed as they are. Participation is an indication that the student knew that the author was (or was not) a
participant in the activities described. This category may be expanded to include a more general reference to
how the author came to know the information described, such as direct experience, scholarly research,
newspaper investigation, or fictional invention. Finally, author evaluation is a statement in which students state
their own opinion of the author. By doing that, they acquire the ability to evaluate somehow the source of an
information (Rouet et al., 1996).
Other justifications in Rouet’s et al., survey (1996) referred to the characteristics of a certain document. The
most frequently mentioned characteristics of a document were date and document type. Date is an explicit
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mention of the time period in which the document was written. Date is important because it helps to indicate
how much information the writer could access and how accurate an account of the events from memory might
be. In addition, the author’s perspective might be influenced by the time period in which the document was
written. Document type is a reference to the form of the document, such as textbook, autobiography, treaty,
scholarly book, or sworn deposition. The type of document can provide information about whether it is a
record without interpretation, interpretation evaluated by informed peers, a concise overview or summary of
agreed-upon information, or mere entertainment. Finally, a document evaluation is a statement of the
student’s opinion of the document type (Rouet et al., 1996).
Another dexterity that needs a student in order to approach a document in the right way is contextualization.
This means to be able to make a detailed sequence of events in time and space when reconstructing the events
from documents. Wineburg (1998) identified 3 categories of contextualization: spatiotemporal, social–
rhetorical, biographic, historiographic, linguistic, and analogical comments. Conceptualization, as discussed by
Wineburg (1994, 1998, as mentioned in (Britt & Aglinskas, 2002), is considered to be a more complex skill than
sourcing.
Moreover, the student needs a skill, which is called corroboration. Corroboration is the general skill of checking
facts or interpretations from a particular document against other, independent sources. Corroboration involves
directly comparing the information from the various sources to identify which important statements are
agreed on, which are uniquely mentioned, and which are discrepant. It enables readers to differentially weight
the credibility of the information presented in a document. One’s confidence in a document’s credibility can be
bolstered by the accumulation of corroborated information (i.e., information in agreement with other texts).
Thus, when students find a fact that another author mentioned, they can have more confidence in the accuracy
of that information (Britt & Aglinskas, 2002).
Various information skills are required for information literacy: knowing when there is a need for information,
identifying the information needed in order to address a problem, finding the needed information, evaluating
the located information, organizing the information, using the information effectively to address the problem
(Behrens, 1994). The ultimate goal of information literacy programs is to develop in students the capability of
both critically evaluating the information they encounter and of continuing to use the skills that they have
acquired to confidently handle the new challenges that will confront them throughout their lives (f. e. Bruce, as
mentioned in (Grafstein, 2002)).
In order students to acquire critical thinking skills, it is imperative that they, from the very beginning of their
academic careers, adopt a critical approach to information and develop the ability to evaluate the information
they encounter for authenticity, accuracy, credibility, authority, relevance, concealed bias, logical
inconsistency, and so on (Grafstein, 2002).
Information retrieval is certainly a skill, features of which are transferable across disciplines and applications.
Similarly, there are essential aspects of the ability to use a basic knowledge of the structure of logical
argumentation to evaluate critically claims and evidence, which, having been acquired in the context of one
discipline, are applicable in a wide variety of other contexts (Grafstein, 2002).
Moreover, we can talk about the kinds of evaluative skills that students must have in order to use media in the
right way. So, they must evaluate the content of arguments, assess the validity of the evidence they have and
propose original solutions (Kuhn, as mentioned in (Grafstein, 2002)).
Hypertext literacy plays an important role in student’s ability to formulate knowledge from the information
found on the internet. The interpretation of the semiotic symbols on the internet, including graphics, icons,
images and video, requires a specific knowledge structure and may pose difficulties for certain types of
learners. Navarro-Pierro (as cited in Holscher & Strube, 2000) compares web searchers with high and low
experience skills and determined that expert searchers plan ahead and develop a search strategy based on
their knowledge of the web (Scott & O’Sullivan, 2005). Moreover, as de Ruiter (2002) pointed: “choosing which
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source is best suited to fulfill one’s need for information is complex” (Ruiter, 2002). This means that a basic skill
that makes somebody hypertext literate is the ability to choose the right source.
Within information literacy, three core competencies are defined: the information literate student “accesses
information effectively and efficiently,” “evaluates information critically and competently,” and “uses
information accurately and creatively” (American Association for School Librarians and Association for
Educational Communications and Technology, 1998, as mentioned in (Gross & Latham, 2007). According to the
final report of the American Library Association’s Presidential Committee on information literacy, it is a set of
abilities requiring individuals “to recognize when information is needed and have the ability to locate, evaluate,
and use effectively the needed information” (Association of College and Research Libraries, 2000, as
mentioned in (Gross & Latham, 2007).
Information literacy elements were defined by Bundy (2004) under three main elements: generic skills,
information skills and values and beliefs. Generic skills have to do with problem solving, collaboration, team
work, communication, and critical thinking. Information skills have to do with information seeking, information
use and information technology fluency. Finally, values and beliefs have to do with using information wisely
and ethically, social responsibility and community participation (Bundy, 2004).
But, which are the qualifications that a reader must have? Readers need to know how to read and write both
printed and digital texts. This dualistic idea means that a reader not only should be able to decode alphabetic
text but also must be able to make meaning from, and construct meaning with, images, sounds, videos, color,
or some combination of all of those (Kress, 2003, as mentioned in (Hutchison, Woodward, & Colwell, 2016).
Additionally, because of the ubiquitous access to information available through both print and digital texts,
readers must be savvy at locating information that is relevant to their needs and evaluating the validity and
reliability of that information (Leu et al., 2004, as mentioned in (Hutchison et al., 2016)). To locate this
information, readers must be able to navigate a digital device and understand a variety of con- texts,
vocabulary, and norms that are not normally associated with print-based texts. For example, readers need to
understand concepts as simple as the purpose and function of a URL and, in many cases, may need to know the
meaning of that term to complete a digital reading task. Alternately, readers may need to understand more
complex terms (e.g., download, plugin) and concepts to locate the information they need, and the concept of
account creation. Not only must readers know how to navigate digital environments and critically evaluate
information, but they must also know how to effectively communicate with these tools (International Reading
Association, 2009; Lankshear & Knobel, 2007, as mentioned in (Hutchison et al., 2016)).
Other literacy scholars (e.g., Gee, 1996; Lankshear & Knobel, 2007; Street, 1984, as mentioned in (Hutchison et
al., 2016)) offered a sociocultural perspective of literacy that cautions against considering literacy practices
without taking context and culture into account. Lankshear and Knobel suggested that literacy “is not a matter
of knowing how to read and write a particular kind of script. Rather, it is a matter of ‘applying this knowledge
for specific purposes in specific contexts of use’. They further asserted that different texts require different
backgrounds and skills to be read meaningfully. This view of literacy is particularly important in regards to
digital technology because technology provides ever-changing contexts for applying literacy knowledge, many
of which require particular kinds of background knowledge. Further, Lankshear and Knobel argued that
multitasking with technology is ubiquitous among digital youths and is a way of operating in everyday life. This
approach to literate activity is an important consideration as we consider what it means to be literate in the
21st century (Lankshear & Knobel, 2007, as mentioned in (Hutchison et al., 2016)).

1.7 Information and Communication Technology (ICT) skills
The IFLA/UNESCO Guidelines for development (2001) states that the children’s literacy skills enable them to
participate in the society. Children are meant to develop skills in the use of printed and electronic media
(IFLA/UNESCO, 2001, as mentioned in (Ejikeme & Okpala, 2016)). These skills have a far reaching effect in the
development of literacy. Children need good reading skill which will lead to fast comprehension rate, fast
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reading rate, distinguishing main ideas from relevant ideas, adequate vocabulary and word power, adequate
reading interests and interest in reading relevant material.
Leu et al. (2004) argue that the new literacies of the Internet and other ICTs allow one to identify important
questions, locate information, critically evaluate the usefulness of information, synthesize information to
answer those questions, and then communicate the answers to others (Leu et al., 2004, as mentioned in
(Ilomäki, Paavola, Lakkala, & Kantosalo, 2016)).
The information explosion led by ICT demands new abilities to search, select, evaluate, and organize
information in digital environments (Catts & Lau, 2008, as mentioned in (Claro et al., 2012)). However, in a
knowledge society it is not enough to be able to process and organize information: it is also necessary to
transform information in order to create new knowledge or to use ICT fluency/skill in sourcing for information
for new ideas. Research shows that varied ICT applications make up a particularly appropriate environment to
develop higher-order abilities necessary to work with information and knowledge such as organization skills,
critical analysis, problem solving and creativity (B. Kim, Park, & Baek, 2009), (Rosas et al., 2003), (Spence &
Feng, 2010). Thus, this dimension considered two sub-dimensions:
 ICT fluency/skill in sourcing for information, which includes the abilities to search, select, evaluate,
organize and manage digital information,
 ICT skills in processing information, which considers the abilities to analyze, refine, and represent
information, generate new information and develop own ideas.
In addition, ICT is used in many ways with communication ends, such as writing emails and participating in
chats (OECD, 2011, as mentioned in (Claro et al., 2012)). This dimension is divided in two sub-dimensions:
 ICT skills in effective communication, which considers the ability to transmit information to others,
ensuring that the meanings are communicated effectively by taking into account media and recipient,
 ICT skills in collaboration and virtual interactions, which includes the ability to interact in virtual
networks and to use ICT to exchange information, negotiate agreements, and make decisions with
peers within mutual respect for ideas.
1.8

Digital skills

Literature distinguishes between a range of aspects of digital skills on which social characteristics produce
different impacts. A consolidated distinction is the one between a technical/operational aspect of digital skills,
needed to operate a computer and a browser, and an informational aspect, linked to the ability to select,
evaluate and reuse information (Steyaert, 2000, Mossberger et al., 2003, Van Dijk, 2005, as mentioned in (Gui
& Argentin, 2011)). On the basis of the Van Dijk model (Van Dijk, 2005, 20- 22), Van Deursen and Van Dijk
(2009) propose a very detailed typology which we will use as a scheme of reference in this article: ‘operational
skills’ (needed to operate computers and network hardware and software), ‘formal skills’ (ability to understand
and handle the formal characteristics of computer network and web environments) and ‘information skills’
(skills to select, evaluate and process information) (Van Deursen, A. and Van Dijk J., 2009, as mentioned in (Gui
& Argentin, 2011)).
Digital technology allows users to contribute in spaces such as blogs, wikis, and fanfiction sites; create videos
and images; share photos and opinions; and potentially become valuable contributors through a variety of
formats in a variety of domains (Andes & Claggett, 2011), (Bogard & McMackin, 2012). However, these
contributions require digital literacy skills, including everything from technical functions, such as capturing,
posting, clicking, and saving information, to more critical skills, such as how to represent ideas through a
combination of images, sounds, and words (Kress, 2003). Therefore, current understandings of what it means
to be literate cannot exclude functional, creative, and critical skills required to contribute to digital texts in
digital spaces.
Aviram and Eshet-Alkalai (2006) described digital literacy as a combination of technical-procedural, cognitive
and emotional-social skills (Aviram & Eshet-Alkalai, 2006, as mentioned in (Ilomäki et al., 2016)). Similarly,
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Eshet-Alkali and Amichai-Hamburger (2004) gave a broad meaning to the term: they suggested that digital
literacy consisted of five major digital skills: photo-visual skills (“reading” instructions from graphical displays),
reproduction skills (utilizing digital reproduction to create new, meaningful materials from existing ones),
branching skills (constructing knowledge from non-linear, hypertextual navigation), information skills
(evaluating the quality and validity of information), and socio-emotional skills (understanding the “rules” that
prevail in cyberspace and applying this understanding in online cyberspace communication) (Eshet-Alkalai,
2004). In addition, one more skill was added to this list by Aviram and Eshet-Alkalai (2006), that is, real-time
thinking skills (the ability to process and evaluate large volumes of information in real time) (Aviram & EshetAlkalai, 2006, as mentioned in (Ilomäki et al., 2016)).
Digital literacy is also connected to 21st-century skills (Gottfried, 1990), (Adeyemon, 2009). Digital literacy was,
however, also used in a narrow meaning, consisting mainly of some basic ICT skills and skills in using the
Internet (Meneses & Mominó, 2010). Lotherington and Ronda (2009) spoke about digital meta-literacies skills
and defined them as skills which include navigating and ‘reading’ digital environments as well as developing an
under- standing of digitally-connected audience, and searching for information online (Lotherington & Ronda,
2009).

1.9 Media Literacy skills
According to Thoman (1995), critical media literacy incorporates three stages that lead to the empowerment of
citizens of all ages: (a) becoming aware of the importance of making choices and managing the amount of time
spent with television, videos, electronic games, films, and various print media forms, (b) learning specific skills
of critical viewing and surfing, f.e. learning to analyze and question what is in the frame/on the screen, how it is
constructed, and what may have been left out, and (c) exploring deeper issues of who produces the media that
people experience and for what purposes (Thoman, 1995). From another point of view, critical media literacy
involves cultivating skills in analyzing media codes and conventions, abilities to criticize stereotypes, dominant
values, and ideologies, and competencies to interpret the multiple meanings and messages generated by
media texts (Kellner & Share, 2005).
New media allow children nonlinear browsing, interactivity, manipulation of images, sound, various ways of
communicating, and many other amazing things that most have never even dreamed of. “If students are to use
new media to their own greatest advantage, they too must learn to creatively and critically browse, research,
organize, select, and produce communication forms that use the full spectrum of literacy tools available to
them” (Tyner, 2003). Moreover, internet discussion groups, chat rooms, e-mail, blogs, wikis, and various
internet forums require writing skills in which a new emphasis on the importance of clarity and precision is
emerging (Kahn & Kellner, 2003, as mentioned in (Kellner & Share, 2005)).
Every medium has its own “language”–or combination of languages–that it uses to communicate meaning.
Television, for example, uses verbal and written language as well as the “languages” of moving images and
sound. These things can be seen as languages in the sense that they use familiar codes and conventions that
are generally understood. Studying media language should involve skills of close observation and analysis from
student’s point of view. For instance, many media teachers use a broadly semiotic approach to analyzing still
images, such as those in advertising. Students might be encouraged to look systematically at elements such as
framing and composition, the use of color, type-faces and graphics, special effects, and so on, in order to assess
how a particular “product image” is created. Similarly, students might look at the rules and conventions of
news broadcasts, the use of lighting, the newsreader’s dress and body language, and the sequencing of items
within a bulletin (Frau-Meigs, 2006).
For Lim and Nekmat (2008), the media-literate individual is someone who has an appreciation for those who
control media content, and how the political economy of the media industry is reflective of and influenced by
geopolitical trends, a realization of why some content types are excluded from media messages, while others
are intensively amplified, a sensitivity to one’s own conscious and subconscious responses to mass media, and
an awareness of the effects these media can have on individuals (LIM & Nekmat, 2008). Likewise, Duran,
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Yousman, Walsh and Longhore (2008) argue for a holistic approach to media literacy, “one that encompasses
both textual and con-textual concerns within a critical framework. [...] From this perspective, in addition to
being able to skillfully deconstruct media texts, the person who is truly media literate is also knowledgeable of
the political economy of the media, the consequences of media consumption, and the activist and alternative
media movements that seek to challenge mainstream media norms” (Duran, Yousman, Walsh, & Longshore,
2008).

1.10 21st Century Skills
Three influential organizations associated with education, management and industry developed definitions for
21st century learning (Keane, Keane, & Blicblau, 2016). These organizations are: MCEETYA (2008), AMA (2010)
and AT21CS (2012).
The combined Australian Commonwealth and State Government body, MCEETYA (Ministerial Council for
Education, Employment, Training and Youth Affairs) forged a new learning approach for the 21st century
resulting in the Melbourne Declaration (MCEETYA 2008) which was the culmination of ten years of discussion
and review by the Commonwealth and State Governments. The main findings of the Declaration stated that
successful learners for the 21st century needed:
 to have the essential skills in literacy and numeracy and be creative and productive users of
technology, especially ICT, as a foundation for success in all learning areas,
 to be able to think deeply and logically, and obtain and evaluate evidence in a disciplined way as the
result of studying fundamental disciplines,
 to be creative, innovative and resourceful, and be able to solve problems in ways that draw upon a
range of learning areas and disciplines,
 to be able to plan activities independently, collaborate, work in teams and communicate ideas
In the United States, the American Management Association (AMA) together with Partnership 21 (P21), a
collaboration between industry, government and education in the United States surveyed over 2000 employers
about the critical skills required for a 21st century workforce (AMA 2010). The results of this survey identified
skills that employers wanted their employees to have beyond the 3Rs. Moreover, outcomes from the survey
highlighted that employers wanted their employees to have specific skills for workforce readiness in the 21st
century. These skills were identified as:
 critical thinking & problem solving,
 effective communication,
 collaboration & team building,
 creativity & innovation
Finally, AT21CS is a public and private partnership among governments, educators, academics and industries to
help educators around the world enable students to succeed by equipping them with 21st century skills
(AT21CS 2012). The development of skills incorporating the 4Cs, is complemented by the protocols of AT21CS.
They described the essential skills necessary for a knowledge-based economy as being based on learning to
collaborate with others and connecting with technology. These essential skills were categorized as:
 ways of thinking-creativity, critical thinking, problem-solving, decision-making and learning,
 ways of working-communication and collaboration,
 tools for working-information and communications technology (ICT) and information literacy,
 skills for living in the world-citizenship, life and career, and personal and social responsibility
As Keane et al. (2013) have highlighted there are strong similarities amongst the categories of 21st century
skills outlined in these three approaches to 21st century skills in education (MCEETYA 2008), employment
(AMA 2010; Partnership for 21st Century Skills 2012), and knowledge based skills (AT21CS 2012) (Keane et al.,
2013, as mentioned in (Keane et al., 2016)). These skills have been synthesized as the 4Cs:
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critical thinking, &
communication
collaboration
creativity

As has been discussed among literacy scholars for many years, (Lewis & Fabos, 2005), 21st-century definitions
of literacy must take into account more than just a reader’s ability to read and write printed text. First, we
must consider that readers today need to know how to read and write both printed and digital texts. This
dualistic idea means that a reader not only should be able to decode alphabetic text but also must be able to
make meaning from, and construct meaning with, images, sounds, videos, color, or some combination of all of
those (Kress, 2003).
Due to the prevalence of information and communications technologies, the ability to rapidly filter huge
amounts of incoming data, extracting information valuable for decision making, is very important. In other
words, we talk about “contextual” capability. For the first time in human history people are inundated by
enormous amounts of data that they must access, manage, integrate, and evaluate. Rather than rummaging
through library stacks to find a few pieces of knowledge, an activity characteristic of information access in the
20th century, users of modern search engines receive thousands or even millions of “hits.” However, many of
these resources are off-target, incomplete, inconsistent, and perhaps even biased. The ability to separate signal
from noise in a potentially overwhelming flood of incoming data is a suite of 21st century skills (Dede, 2010).

1.11 Audio and voice recording skills
Because of the fact that Web Radio is one of the media we are talking about, we will analyze some skills, which
are referred only to this media. So, while voice and other audio recordings are obviously a vital part of radio
content, contributors must require some particular skills, so as to have the desirable result (Turner, 2009):
 built in microphones rarely produce the best quality audio recordings and are not usually capable of
picking up sound from far away. Where possible it is best to advise contributors to use an external
directional microphone. Even relatively cheap external microphones can significantly improve sound
quality.
 the specific audio that a contributor is trying to record may be easily swamped by background sounds,
particularly if using a built in microphone is the only option available. Contributors should be mindful
of this when considering the choice of location or time of day to make recordings.
 those whose voices are being recorded should be encouraged not to ‘perform’ or to adapt their voice
to fit a perceived convention but to speak as they would in ordinary conversation. One of the greatest
values of UGC is that it is authentic and different to conventional broadcast output.
 encouraging contributors to create their own music or sound effects can be a useful way of helping
them to avoid using copyrighted commercial music. Even simple effects such as humming or whistling
can add significantly to user generated content. However, music should compliment content and not
interrupt or distract attention from the central narrative or theme.
 when read aloud the written word can sometimes sound false or forced. If material is scripted,
sentences should be written as they would be spoken in a normal conversation.
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2 SKILLS AND DEXTERITIES OF STUDENTS WITH VISUAL
DISABILITIES TO USE WEB RADIO AND MEDIA
2.1 Introduction
Visual impairment is divided into two groups with distinct characteristics and needs. So, we can have
individuals either with low vision or individuals with blindness.
Low-vision individuals have impaired visual function even after optical correction, and use or are able to use
their vision to perform tasks. In the educational field, students with low vision have residual vision, which
enables them to read printed material with the aid of didactic resources and special equipment (World Health
Organization, 2003, as mentioned in (Alves, Monteiro, Rabello, Gasparetto, & de Carvalho, 2009)). Some
students with vision problems or visual perceptual difficulties face problems in reading some specific letters
and words. For example, a student with a specific learning disability or traumatic brain injury may see p as q, d
as b, or was as saw (Bender, 1998, as mentioned in (G. Duhaney, Laurel, & Devon, 2000)).
Blindness is the term used to describe total loss of vision. Totally blind individuals need to rely predominantly
on vision substitution skills. In the educational field, a blind student does not use vision in the learning process
(World Health Organization, 2003, as mentioned in (Alves et al., 2009)).
Students with low vision may have difficulties with reading and writing activities, even when they use optical
aids (that magnify the image) and non-optical resources (material adaptation and changes in the environment)
(Carvahlo et al., 2004, as mentioned in (Alves et al., 2009)). Those students can benefit from the combined use
of these resources with information technology, such as screen enlargers (systems that magnify the characters
on a computer) and speech synthesizers (specific adaptations with voice output, which convert screen content
to speech).
Information and communication technology (ICT) plays a vital role in providing quality education for students
with visual impairment by supporting new learning experiences (UNESCO 2006, as mentioned in (Ramos & de
Andrade, 2016)), improving the effectiveness of the teaching and learning process (Fuglerud, 2011, as
mentioned in (Ramos & de Andrade, 2016)) and opening up a range of opportunities for these pupils (Junior
and Coutinho, 2009, as mentioned in (Ramos & de Andrade, 2016)). International studies indicate that teachers
of visually impaired students do not have enough training on technologies that are relevant to this area (Abner
& Lahm, 2002). This lack of specific training is “more severe for teachers in the regular classroom”
(Papadopoulos & Goudiras, 2005), than for special education teachers.

2.2 Audio assistive technology for students with visual impairment
Audio assistive technology promotes inclusivity in education and ensure equitable access to educational
evaluations for students with disabilities. Technologies such as text-to-speech and other forms of audio
information representation have made curricula more accessible to students with visual impairments and other
disabilities. Having that in mind, activities through web radio can help them to understand in a better way the
information provided.
The widespread availability of computers and other devices with high fidelity audio capabilities has opened a
multitude of possibilities for improving the delivery of curricula and ensuring fairness in educational
assessment for people with visual impairments and other disabilities. Audio has become increasingly pervasive
in many computing technologies (Hereford & Winn, 1994).
But, why sound tends to be such an important tool for students with visual impairment? First, educational
experiences become more accessible with sound. Further, sound may be an important tool for universal design
(Nees & Walker, 2009, as mentioned in (Nees & Berry, 2013)), which emphasizes accessibility for all students,
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including those with disabilities (Connell et al., 1997, as mentioned in (Nees & Berry, 2013)). Research (Sloutsky
& Napolitano, 2003) has suggested that audition may be dominant over vision in young children in some
circumstances. Thus, audio may present unique learning opportunities for children (Droumeva et al., 2007, as
mentioned in (Nees & Berry, 2013)).
Perhaps the most common audio assistive technology is synthetic speech (Massof, 2003, as mentioned in (Nees
& Berry, 2013)). Synthetic speech is most often delivered via text-to-speech (TTS) engines, whereby the digital
text from e-books, web pages, word processing software, e-mails, etc., is translated to an audible, speech-like
signal. TTS sounds are different from natural human speech in that they are produced via computer algorithms.
TTS has been implemented with considerable success in screen readers, software packages that interface with
a computer or mobile operating system to translate text, menus, and commands in the interface into audio.
TTS also has been implemented widely in increasingly popular e-books delivered via e-reader platforms. One of
the potential advantages of electronic texts is their ability to provide flexible modes of output (including audio)
and supplemental learning information to the reader (Anderson-Inman & Horney, 2007).
With these text-to-speech applications, sometimes referred to as “screen readers,” students who are visually
impaired can have any text found on the computer screen read aloud. Text-to-speech technologies also
facilitate the rereading and editing of previously written text. By this way they provide students with visual
impairments with opportunities to participate in the same tasks with their nondisabled peers (Ted S.
Hasselbring et al., 2000). According to Jackson (2012), the use of a screen reader for reading with audio support
allows an improvement of the speed on information processing by students. Thus, it allows a better
understanding of the text meaning, shortening the time required to complete the academic tasks (Jackson,
2012, as mentioned in (Ramos & de Andrade, 2016)).
When software applications and web content are designed to be accessible to screen readers (see, e.g.,
Asakawa & Leporini, 2009, Mankoff et al., 2005, as mentioned in (Nees & Berry, 2013)), people with visual
impairment or other disabilities can access the text content of a variety of educational materials via audio. EBooks, web pages, and educational software can be studied in collaboration by students with and without
visual impairments. Previous modes of alternative presentation such as braille were limited in availability, but
digital educational materials are arguably more accessible to people with disabilities now than at any other
time in human history (Grammenos et al., 2009, as mentioned in (Nees & Berry, 2013)).

2.3 Emerging literacy skills-Academic skills
Using the term literacy skills, we mean that the students who are visually impaired must learn how to read and
write. Once they have acquired these fundamental skills, they can use reading and writing to facilitate their
learning. Moreover, the expanded core curriculum for students with visual impairments (Hatlen, 1996) includes
the specific skills in which all students should receive appropriate assessments and instruction, including
compensatory skills. Compensatory skills enable a student to gain access to the curriculum of the regular or
special education schedule (Corn & Koenig, 2002). Since we have to do with media, academic skills are very
important for the students to be able to get the information provided, understand them, and think critically.
Below we analyze the academic skills:

2.3.1 Reading Skills
Being able to read is very important to acquire information, instruct, or entertain. For most students with visual
impairments, the preferred media for reading are large print and braille. Additionally, some students with low
vision read print with the help of optical devices, reading machines, optical character recognition systems, or
human readers (Wolffe, 1999).
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2.3.2 Phonological Awareness Skills
Since we live in 21st century, where media provide us with a lot of information, students with visual disabilities
must be able to find, understand and evaluate this information. This can be done only if they acquire basic
literacy skills, such as phonological awareness skills.
The findings from Fellenius's study (1996) suggest that the close association between spoken and written
language difficulties also holds for children with severe visual impairments (Fellenius, 1996). The phonological
aspect of spoken language is particularly crucial in early reading development for alphabetic languages. There
is a strong correlation between poor phonological awareness and reading difficulties (Gillon & Dodd, 1994).
Poor phonological awareness may be the cause of some children's failure to read (Vellutino et al., 1996). The
ability to identify sounds in words, understand phonological similarities between words, and segment words
into their individual sounds involves tasks that have to do with phonological awareness. These skills, combined
with the ability to keep phonological information in working memory and to gain access to phonological
information in an efficient manner, help children to decode print. Since braille is based on the alphabetic
principle, these same phonological-awareness skills should help a child decode braille, particularly in the early
stages of learning to read braille. Understanding skills that improve decoding ability may be especially
important for children who are blind because these children may not use a '"whole-word" reading strategy that
young sighted children use when reading (Pring, 1994).
Erickson and Hatton (2007) proposed a conceptual framework specifically for students with visual impairments
who are working on emerging literacy skills. Their framework focuses on three areas for learning: (a) oral
language (i.e., narrative knowledge, vocabulary, and knowledge of the world), (b) meta linguistic skills (i.e.,
phonological awareness and syntactic awareness), and (c) literacy knowledge (i.e., conceptual knowledge,
functions of print, perceptions of self as learner, emergent reading in context, procedural knowledge, phonetic
spelling, alphabetic knowledge, and letter-sound knowledge). By focusing on all three areas, students with
visual impairments gain skills for beginning reading (Erickson & Hatton, 2007).
Read alouds, also called "shared stories", are often used with young children to promote early literacy (Coyne,
Simmons, Kame’enui, & Stoolmiller, 2004). Shared story experiences can foster literacy concepts such as: (a)
print awareness; (b) phonological awareness; (c) alphabet knowledge; and (d) metalinguistic awareness (Justice
& Kaderavek, 2002). Shared stories have also been shown to be effective in promoting increases in
communication and literacy development for students with visual impairments, and blindness (Corn & Koenig,
2002).

2.3.3 Listening Skills
Since students with visual disabilities face serious or not problems in reading a written material, they have
better chances to understand the same material through listening to it. Many researchers (Dequin, 1983;
Marshall, 1981; Huston, 1976; Brown, 1976, as mentioned in (Murry, 2001)) have emphasized the importance
of storytelling in the acquisition of literacy skills for students with disabilities. Marshall indicates the fact that
this activity is rarely undertaken in secondary schools, where it could be important as a motivator to encourage
students with disabilities to read. Students would also benefit from hearing books that they might not be able
to read on their own (Marshall, 1981, as mentioned in (Murry, 2001)). Listening enables visually impaired
individuals to stay informed about current events, follow conversations of lectures, gather information and ask
for clarification when comments or concepts don’t make sense.

2.3.4 Writing Skills
Braille or print are the preferred means for writing down information, whereas electronic note-taking devices
and microcassette recorders make taking notes without pencil and paper easier for many visually impaired
students (Wolffe, 1999).

2016‐1‐EL01‐KA201‐023575

© Members of NEStOR project

19 / 42

2.3.5 Speaking Skills
Sometimes children who are blind hear a word used and believe they understand what it means. However,
they may be confused by the word because they have never seen or experienced the object or concept about
which they are talking. So, they need to be taught the meanings of words they are using, and the concepts that
are embedded need to be verified for their accuracy (Wolffe, 1999).

2.3.6 Thinking Skills
The abilities to learn, reason, think creatively, and make decisions are essential thinking skills for somebody to
“survive” in the 21st century, where we receive a big amount of information every day. People, generally, learn
to think creatively by having problems presented to them and by being asked to solve them. On the contrary,
children with visual impairments may need to hear how other people have solved their problems in detail, so
as they to be add new perspectives to their problem-solving repertoire (Wolffe, 1999).

2.4 Social skills
Since being involved in a web radio activity requires students to be able to interact, communicate, and
exchange ideas, social skills are necessary and, maybe, we can consider them as the most important factor in
terms of broadcasting. Social skills have the same importance for the students with visual impairment, because
they have the same right to be a member of a team, considering that there is a strong correlation between
sound and web radio. We must also pay attention to the fact that visually impaired students perceive anything
happening mostly through the auditory canal.
People learn social skills incidentally through observation and modeling (Erin, Dignan, & Brown, 1991). In fact,
85% of what people who have no vision problem learn, is learned through the eyes (Children’s center for the
visually impaired, 2000, as mentioned in (Robb, 2003)). On the other hand, people with visual impairments face
difficulties when they must interpret expressive gestures, comprehend words and phrases that are heavy with
visual imagery, and read other nonverbal cues. So, young sighted children acquire social skills through
interactions with their peers. Unfortunately, this doesn’t work when we have to do with children who have
visual problems.
Social skills’ training for these children requires careful manipulation of the environment and the use of specific
intervention strategies. Literature emphasizes on the importance of early intervention for social skills
development (Parsons, 1986). Giving to the preschoolers with visual impairment the opportunity to participate
in small group activities, gives them the chance to practice group interaction skills. A prerequisite for group
interaction is the ability to attend to central activities for a sustained period. Sighted children can do that using
their vision, but children with vision impairments must concentrate on an activity basically through listening.
Moreover, focused attention can be difficult when there are auditory distractions in the environment (Rogow,
1984). Sustained attention is an important prerequisite to learning, but children have to exercise their selective
attention too, which requires that the child learn to identify which stimuli warrant attention and direct their
attention accordingly.
Music is an auditory medium that therapists use to enhance children’s attention. Apart from that, music has
been effectively used to the acquisition of socialization skills (Gfeller, 1999, Jellison, 2000, Thaut, 1999, as
mentioned in (Robb, 2003)). Music has also been used as a method to elicit specific social behaviors from
children, creating an environment where children learn and practice social skills (e.g. (Gunsberg & Andrew,
1988)). Since music is strongly related to web radio, whatever intervention uses music to ameliorate childrens’
with visual impairment social skills, will help them to get more easily integrated in web radio activities.
Finally, the enhancement of social skills, including assertiveness skills, should help adolescents with visual
impairments cope competently with an unfavorable social environment (McBroom, 1997, as mentioned in (Y.
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Kim, 2003)). Assertiveness training can improve the social skills of adolescents with visual impairments (Harrell
& Strauss, 1986, as mentioned in (Y. Kim, 2003)).

2.5 Transmedia navigation skills
Since living in the 21st century is very demanding, there is a pressing need to teach all students transmedia
navigation skills for them to be able to evaluate the validity of the increasing amounts of information they are
finding on the Internet and the multiple means by which they are able to consume, create, and distribute
information. The new media literacies framework, including technical, cultural, and social-emotional skills, is
particularly relevant for young children with visual impairments. Jenkins et al. write (2006), “Participants in the
new media landscape learn to navigate these different and sometimes conflicting modes of representation and
to make meaningful choices about the best ways to express their ideas in each context.” (Jenkins, Purushotma,
Clinton, Weigel, & Robison, 2009). A multimodal understanding of literacy for young children with visual
impairments should be inclusive of transmedia navigation, including navigation between Braille, print, and
aural media (Alper, 2012).

2.6 Information literacy skills
The ability to access information is essential for success in education, employment, and life (Kapperman,
Sticken, & Heinze, 2002). Therefore, much of the development of assistive technology for individuals with
visual impairments has focused on providing access. For example, tools such as the slate and stylus used to
create braille were the first assistive technology devices that allowed people with visual impairments to be
truly literate after the creation of the braille code in the 1800s (Hatlen, 2000, Scadden, 2000, as mentioned in
(Kelly & Smith, 2011)). Braille was first written using a slate and stylus, a handheld device by which a person
makes braille symbols by embossing paper with a sharp tool. Manual braillewriters were developed in the late
19th century. This tool increased the speed and quantity of braille production. In the early 1900s, audio
technology (radios, records, and recorders) provided more access to information than did braille, because of
the development of the technology for the mass market (Scadden, 2000, as mentioned in (Kelly & Smith,
2011)). The development of the computer in the 1960s led to an explosion of technologies that individuals with
visual impairments could use to access information. It is generally accepted that assistive technology has a
positive impact on the lives of individuals with visual impairments (Kapperman et al., 2002).

2016‐1‐EL01‐KA201‐023575

© Members of NEStOR project

21 / 42

3 SKILLS AND DEXTERITIES OF EDUCATORS TO USE WEB RADIO
AND MEDIA
3.1 Introduction
High-quality teacher preparation requires a complex body of knowledge, skills, and dispositions. These include
subject area expertise, understanding of child and adolescent development, culturally responsive teaching
practices, differentiated instruction, critical thinking, democratic practice, multiple forms of assessment,
nurturing pedagogy, reflective practice, communities of practice, literacy skills, professionalism, social justice,
and moral agency (Darling-Hammond et al., 2007, as mentioned in (Domine, 2011). Moreover, teacher must
provide students with 21st century skills, so as they to be able to survive in a world that is highly digital,
increasingly global, and focused on workplace readiness (The White House, 2010, as mentioned in (Domine,
2011)). For all these reasons, teaching requires an extensive repertoire of knowledge, skills, and dispositions
that empower teachers to facilitate productive learning for all students. Media literacy education is necessary,
if an educator is willing to focus more on understanding how students learn to think critically. The National
Association for Media Literacy Education (NAMLE, 2007, as mentioned in (Domine, 2011)) defined the purpose
of media literacy education as: “to help individuals of all ages develop the habits of inquiry and skills of
expression that they need to be critical thinkers, effective communicators and active citizens in today’s world”.
Media literacy empowers teachers and students to be critical thinkers (Considine, Horton, & Moorman, 2009)
and creative producers of an increasingly wide range of messages using image, language, and sound.
Moreover, it offers a way to become literate in visual and print texts and to examine historical, political, social,
and economic ramifications of all forms of media and technologies (Falihi & Wason-Ellam, 2009). It requires
critical habits of mind such as weighing evidence, using reason, and employing ethical standards to think and
act (Meier, 1995, as mentioned in (Domine, 2011)). The educational needs of the 21st-century teacher require
a more widely cast definition of technology to include object, print, audio, video, and digital media. Making
technological proficiency meaningful therefore requires teachers themselves to be media literate and to be
able to access, evaluate, produce, and communicate using a variety of technology forms.

3.2 The integration of technology in education
In teacher education programs, technology receives little attention, neither how it can be used in secondary
education, nor as a support of pedagogy in teacher education itself (Chien, Chang, Yeh, & Chang, 2012). It
seems that only a small number of beginning teachers are able to use technology in diverse and flexible ways
to create student-centred learning (Bang & Luft, 2013). This lack of attention to technology in teacher
education, means that most learning how to teach with technology in secondary education is done during
school practice, after student teachers have graduated and entered the profession. However, just increasing
attention to technology in teacher preparation programs is not enough. What matters is the “how”. Finger et
al. (2013) and Sweeney and Drummond (2013) concluded that pre-service teacher education should not only
focus on how to use technology but also how technology intersects with pedagogical and content knowledge
(Finger et al., 2013), (Sweeney & Drummond, 2013).
Research indicates that when teachers are provided with enough time and resources to learn a new
technology, they will adopt new practices(Staples, Pugach, & Himes, 2005). More recently, analysis of a
national survey of 500 teachers conducted for PBS, found that teachers have a strong desire to use educational
technology in their courses (PBS, 2012). Over 75 % of all teachers in the survey “asked for” (or “would like to
ask for”) more access to technology resources for their classroom, and approximately 85 % of all teachers rated
the potential of personal computers or laptops to enhance education as a 5 or 6 (on 6 point scale). The PBS
survey also found that most teachers already use computer technology on a regular basis with over 80 % of
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teachers reporting they used computers 3 to 4 or more times per week (PBS, 2012, as mentioned in (Pierce &
Cleary, 2016)).
A report by the National Center for Education Statistics (2005) indicated that 44% of teachers used technology
for classroom instruction, 42% for computer applications, 12% for practice drills, 41% required research using
the Internet, 27% had students conduct research using CD-ROMs, 27% assigned multi- media projects, 23%
assigned graphical presentations of materials, 21% assigned demonstrations, 20% required students to use
technology to solve problems and analyze data, and 7% assigned students to correspond with others using the
Internet (National Center for Education Statistics, 2005, as mentioned in (Wachira & Keengwe, 2011)). These
low figures imply that effective integration of technology into classroom instruction has yet to be realized.
Findings from the IEA Second Information Technology in Education Study 2006 (SITES) with 22 participating
countries focusing on grade eight mathematics and science teachers have shown that in a majority of the
participating educational systems the percentage of teachers reporting information and communication
technology use is higher for science teachers than for mathematics teachers within the same educational
system. Teachers in South Africa report the lowest usage level: only about 15 % of teachers in both subjects
use Information and Communication Technologies (ICT) in class. By contrast, about 80 % of science teachers in
Singapore and Hong Kong as well as mathematics teachers in Norway use ICT in class (Law, Pelgrum, Plomp, &
International Association for the Evaluation of Educational Achievement., 2008). It is also important to mention
that a high number of teachers in Denmark use the computer. More than two out of three mathematics
teachers and 70 % of the science teachers in Denmark use the computer in class (Law et al., 2008).

3.3 Factors affecting the implementation of technology in education
Many studies show that the integration of technology in educational practice is a complex innovation for
teachers (Joke Voogt, Tilya, & van den Akker, 2009), (Mumtaz, 2015). Teachers don’t feel sufficiently prepared
to integrate technology in their instructional processes (Sang, Valcke, Braak, & Tondeur, 2010). Therefore, even
when the information and communications technology (ICT) applications have proven to be effective in
isolation, this does not always imply that the same effects are also realized in natural educational settings.
Olson (2000) argued that technology often does not fit into the existing teaching culture and that it may even
undermine the teacher’s sense of efficacy (Olson, 2000). Below, we briefly analyze the factors that prevent
many educators from using technology in classroom.
Several researchers indicated that lack of self-confidence can be the prime factor which prevents teachers of
mathematics from using technology in classrooms (e.g. (Bingimlas, 2009)). Therefore, there exists positive
correlation between self confidence among teachers and the usage of technology in classroom (Yeung, Lim,
Tay, Lam-Chiang, & Hui, 2012). Albirini (2006) notes that the lack of confidence among teachers to integrate
information and communication technologies in their daily instruction leads to an unwillingness to do so
(Albirini, 2006), while the study of Anderson and Maninger (2007) focuses on teachers’ value beliefs or
attitudes such as self-efficacy as factors that could affect teachers’ integration of technology (Anderson &
Maninger, 2007). Research done by among others, Al-Awidi and Alghazo (2012) and Wang et al., (2004),
provides strong evidence that teachers’ self-efficacy belief toward technology integration is one of the most
significant and determining factors of teachers’ actual integration of technology in their classrooms (Al-Awidi &
Alghazo, 2012), (Wang, Ertmer, & Newby, 2004).
Time constraint discourages teachers to use ICT in their teaching. According to Salehi and Salehi (2012), even
though teachers were interested to use ICT, however lack of time could be a factor which prevents them from
doing so (Salehi & Salehi, 2012). Lack of adequate time implies that teachers are less likely to commit
themselves using technology to enhance student learning (Bauer & Kenton, 2005). Firstly, teachers have to
learn how to use the equipment and software in computers, which in turns requires more time for them to
explore the full potential of these facilities as teaching aided materials (Preston, Cox, & Cox, 2000). Once the
knowledge on using the resources is acquired, teachers are now required to study on how to design a whole
new curriculum to support their students’ learning in mathematics using information and communication
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technologies (Niess, 2006). Various types of teaching materials have to be prepared to help students who have
different intelligence levels (Preston et al., 2000). The situation gets worse if the students have inadequate
knowledge in using information and communication technology tools and they are unfamiliar with it. In that
case, teachers must spend more time to drill them on the knowledge to use these features (Pier Junor Clarke,
2007).
Incomplete facilities are also a factor which can prevent teachers from using ICT in their teaching. The process
of prior reservation before using any technological tools in school (Bingimlas, 2009) demotivates teachers from
using ICT. Besides, Bingimlas (2009) (Bingimlas, 2009) stated that teachers faced difficulties in accessing ICT,
due to web filtering and the use of firewall in schools (Ehman, 2002). As a result, the resources which can be
obtained freely from the internet were limited since certain websites were restrained. A final issue impacting
access involves the inequity in computer resources among schools. Enormous variability exists in studentcomputer ratios from school-to-school both within and across school districts (Office of Technology
Assessment, 1995, as mentioned in (Fabry & Higgs, 1997)). One elementary school might have a ratio of one
computer to thirty-five students, while another may average one to seven. Students in inner city schools and
poorer neighbor-hoods suffer more from this lack of equity (Office of Technology Assessment, 1995, as
mentioned in (Fabry & Higgs, 1997).
Various studies discovered that teachers’ attitude is also an important element to ensure that the
implementation of ICT in teaching can be successfully established (Christensen & Knezek, 2006). There exists a
positive correlation between attitude of teachers and use of ICT in teaching (Rastogi & Malhotra, 2013). Their
attitude depends greatly on their belief on the use of technology as an efficient tool in students’ learning.
Other studies have identified resistance to change and negative attitudes toward computers as key barriers to
integration of technology in the classroom (Zhao, Pugh, Sheldon, & Byers, 2002). Moreover, Harris and Sullivan
(2000) note “When teachers are asked to integrate technology they are really being asked to change and adopt
new teaching tools such as the computer and the Internet. These are vastly different tools from the classroom
tools many currently use such as the chalkboard, overhead projector, or television” (Harris & Sullivan, 2000, as
mentioned in (Wachira & Keengwe, 2011)). Some other teachers are unwilling to try because of anxiety, lack of
interest, or lack of motivation (D. C. Duhaney, 2001). To integrate technology into classroom practice, teachers
must make two radical changes. Not only they must learn how to use technology, but they must also
fundamentally change the way they teach. Teachers are being asked to move away from relying on a teachercentered classroom to a more student-centered classroom. This represents a more difficult transition for
teachers than simply using technology (Means & Olson, 1995, as mentioned in (Fabry & Higgs, 1997)). There
are also some teachers who fear that they might be replaced by computers while others are afraid of losing
control of the classroom. Additionally, since many teachers are likely to know less about computers than their
students, the fear of embarrassment prevents them from acquiring the skills required to effectively use
computer technology in the classroom (Hodas, 1996, as mentioned in (Fabry & Higgs, 1997)). Research also
indicates that many teachers have positive attitudes toward technology but they do not consider themselves
enough qualified to effectively integrate ICT into their daily instruction (Ropp, 1999).
Another factor that affects the integration of technology in education is teacher’s pedagogical culture. It seems
that teachers’ pedagogical cultures shape their representations of ICT use in the classroom (Ruthven,
Hennessy, & Brindley, 2004), and they are likely to adopt practices with computers that reflect their beliefs
about teaching and learning (Drenoyianni & Selwood, 1998). It has been shown that teachers with the most
constructivist teaching philosophies regarded the role of computers in their instruction as very important
(Ravitz et al., 2000; Becker, 2001, as mentioned in (Jimoyiannis & Komis, 2007)).
Although we can count on a sufficient amount of literature having to do with teachers’ perceptions of ICT in
education, there is little evidence of the barriers, which exist in specific subject areas (Becta, 2004a, as
mentioned in (Jimoyiannis, n.d.)). A survey of Jimoyiannis and Komis (2007) in Greece indicate a close
relationship between subject matter and teachers’ attitudes about ICT in education (Jimoyiannis & Komis,
2007). Generally, the business, technology and science teachers are positive while mathematics, Greek
language, history, and social studies teachers are negative about ICT in education. Overall, their results confirm
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previous findings in the USA that the functionality of computers in the class has been quite different for the
teachers of different subjects (Becker, 2001, as mentioned in (Jimoyiannis, n.d.)). It has been found in Becker’s
study that business education and elementary teachers reported that computer use occurred frequently during
their classes, while mathematics and arts teachers did not use computers that often.
Previous research findings indicate that teachers’ grade level is an important factor. It appears that teachers
teaching at the secondary level had higher self- efficacy than elementary teachers and were less likely to
predict that they would give up or avoid a challenging ICT-based task (Rosen & Weil, 1995). Primary school
teachers tend to have higher levels of computer phobia and were more likely to avoid ICT than high school
teachers. In contrast, secondary teachers were more likely to use computers in the classroom, but were also
more likely to exhibit gender-stereotypical attitudes (Whitley, 1997).

3.4 Factors that motivate teachers to use Information and Communication
Technology (ICT)
There are three factors that motivate teachers to use ICT in the classroom: incentives, support, and benefits.
Incentives mean that teachers should be encouraged to use technology, support means that teachers should
be supported when using technology, while by benefits we mean that teachers should observe or feel the
benefits of using technology themselves. Below, we analyze these motivating factors (Uluyol & Sahin, 2016).
Incentives help teachers decide to use ICT, support helps teachers overcome challenges in ICT use and benefits
help teachers continue to use ICTs. Teachers’ intrinsic and extrinsic motivations are also critical when making
the decision to use ICTs in teaching. The way teachers perceive the instructional and non-instructional
advantages of ICTs can increase intrinsic motivation, while expectations, encouragement and support from
their students and colleagues, as well as school leaders and ICT coordinators, increase their extrinsic
motivation (Uluyol & Sahin, 2016).
Teachers need effective leadership and adequate support to facilitate their use of ICT (Tondeur, van Keer, van
Braak, & Valcke, 2008). According to Dexter et al. (2002), research about the quality of ICT support should
focus on creating accessible classrooms, providing teachers with one-on-one support, teaching them how to
integrate ICT in practice and encouraging professional collaboration (Dexter, Anderson, & Ronnkvist, 2002).
Research has shown that teachers need organizational support to motivate them to integrate ICT in the
curriculum (Yee, 2000). Organizational support needs to be understood as not only the technical, but also the
pedagogical support that teachers require when integrating ICT into their classrooms (Tondeur et al., 2008).
Perceived instructional benefits seem to be another important motivating factor for teachers. Teachers
consider ICT as a way to turn students’ interest in the subject on. It promotes a positive attitude toward
learning among students and teachers believe that it enhances learning, activates learners and provides new
stimuli, access to a rich source of information, and the opportunity for systematic evaluation and feedback
(Becta, 2002; Empirica, 2006, as mentioned in (Uluyol & Sahin, 2016)). The use of ICT by teachers makes
lessons more interesting, more enjoyable for both teachers and students, more diverse, more motivating and
more supportive of productive learning. All these perceived benefits further motivate teachers to use ICT in
lessons because it enhances their power and prestige in the classroom (Cox, Preston & Cox, 1999, as
mentioned in (Uluyol & Sahin, 2016)).

3.5 TPACK and ICT achievement among trainee teachers
The Technological Pedagogical Content Knowledge (TPACK) model was introduced by Mishra and Koehler
(2006) and is based on the Pedagogical Content Knowledge (PCK) framework proposed by Shulman (1986)
(Mishra & Koehler, 2006), (Shulman, 1986). Since then, researchers have been attempting to define the TPACK
framework and its purpose. Voogt et al. (2013) referred to TPACK as a guide to build up the knowledge and
skills that teachers must gain to be effective teachers (J. Voogt, Fisser, Pareja Roblin, Tondeur, & van Braak,
2013) in the 21st century (Srisawasdi, 2012). Kopcha et al. (2014) specified that TPACK has been developed to
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improve teachers’ technology integration to enhance teaching and students’ learning (Kopcha, OttenbreitLeftwich, Jung, & Baser, 2014). Koh et al. (2014) also considered TPACK as one of the technology integration
frameworks that focus on effective technology integration with regard to pre-service and in-service teachers’
knowledge, skills, abilities, and competencies (Mouza, Karchmer-Klein, Nandakumar, Yilmaz Ozden, & Hu,
2014). TPACK identifies not only teachers’ technology knowledge, but also other competencies for effective
technology integration. These competencies are technology, pedagogy, and content as well as the
combinations and interactions between them.
These skills, knowledge, abilities and competencies form the seven interrelated domains in the TPACK
framework. TPACK covers three fundamental domains: Technological Knowledge (TK), which refers to basic and
advanced knowledge of technology; Pedagogical Knowledge (PK), which refers to teaching strategies; and
Content Knowledge (CK), which refers to the knowledge of the subject matter (Schmidt et al., 2009).
The interactions between those three domains form another four domains; Technological Content Knowledge
(TCK), which refers to knowledge of subject matter as it relates to the use of technology in representing it;
Pedagogical Content Knowledge (PCK), which refers to the teaching strategies knowledge with respect to the
content of the subject matter; Technological Pedagogical Knowledge (TPK), which refers to the use of
technology in implementing teaching strategies; and Technological Pedagogical Content Knowledge (TPACK),
which refers to the integration of technology in teaching strategies to teach different subjects (Tømte,
Enochsson, Buskqvist, & Kårstein, 2015).
Teachers are encouraged to use technology in the classroom with the premise that technology can help raise
motivation, increase interest among students and enhance learning. It is a logical argument to use various
types of technology in teaching as students today are “tech savvy” and gadgets are omnipresent among the
young generation. While teachers have at their disposal a variety of devices, the effectiveness of teaching with
technology has never been guaranteed. Teachers with expert knowledge of subject matters and sound
pedagogy must also know how technology can be harnessed to make instructions successful. The confluence of
content knowledge, pedagogy knowledge and technological knowledge are described as Technological
Pedagogical Content Knowledge (TPACK) (Mishra & Koehler, 2006), (Shulman, 1986). Since its introduction,
TPACK has been used as a conceptual framework to understand the complex relationships between
technology, pedagogy and content knowledge. Wide-ranging research on effective integration of technology in
teaching have been conducted by many researchers and educators at every level of schooling, from primary to
middle and secondary education with the hope that affordances of technology might bring advancement in
learning (Khine 2015, as mentioned in (Khine, Ali, & Afari, 2016)).
Both the discrete and integrated (technological pedagogical content) knowledge inform teacher decisions
when selecting and using curricular resources, including ICT-rich ones (J. Voogt et al., 2013). Specifically, the
process of choosing and using resources requires: knowledge of relevant resources, knowledge of the features
of relevant resources, and knowledge of how to use the resources effectively in practice. Knowledge of specific
hardware and software is needed to enable teachers to understand the options from which they may select,
and to operate them efficiently (technological knowledge) for specific domains in the curriculum (technological
content knowledge). Knowledge of the features of technology-rich learning resources is important because it
allows teachers to distinguish the qualities and affordances of specific tools in light of pedagogical
(technological pedagogical) and domain-specific learning (technological content) goals. Knowledge of how to
use technology-rich curricular resources is necessary for teachers to be able to employ ICT in pedagogically
meaningful ways to achieve learning in specific content areas (technological pedagogical content knowledge)
(Joke Voogt & McKenney, 2016).
There are numerous different ICTs that can be used for a variety of pedagogical purposes. Koschmann (1996)
outlined developmental paradigms of ICT in education starting with computer assisted learning (CAI) and
intelligent tutoring systems (ITS) (Koschmann, 1996, as mentioned in (Kontkanen et al., 2016)). In both
paradigms, the teacher or the computer has a dominant role and instruction is seen as transmission or delivery
of information.
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3.6 Preparing educators for the 21st century
The need to prepare teachers to make effective and efficient use of technology is not new. The Office of
Technology Assessment (1995) observed in its report that much of the technology instruction was related to
teaching about technology, rather than teaching with it across the curriculum. One major U.S. agency
responsible for the accreditation of teacher training programs, the National Council for Accreditation of
Teacher Education (NCATE), in its report, “Technology and the new professional teacher: Preparing for the 21st
century classroom”, noted that teachers, in order to adapt and take advantage of technology to instruction,
need to develop new understandings, new approaches, new roles, new forms of professional development,
and new attitudes (NCATE, 1996, as mentioned in (D. C. Duhaney, 2001)).
Two theories that have implication for the integration of technology in teaching and learning are the
behaviorist and the constructivist theories. With the constructivist approach, it is believed that knowledge is
not simply transmitted by the teacher to the student. Rather, the teacher helps the learners to construct their
own meaning (e.g. experiencing phenomena, interpreting the experiences based on what they already know,
reasoning about them, reflecting on the experiences and the reasoning) by providing the experiences they have
and guiding the meaning-making process (Jonassen et al., 1999, as mentioned in (D. C. Duhaney, 2001)). In the
behaviorist approach, the student is instructed by the teacher and is engaged in teacher directed activities
(Roblyer & Edwards, 2000, as mentioned in (D. C. Duhaney, 2001)). In that case, the teacher is viewed as the
manipulator of the environment that is experienced by the learner. Elements of both the constructivist and
behaviorist approaches should be considered when integrating technology to support pedagogy and learning
(D. C. Duhaney, 2001).
Recognising the importance of teacher education in information technology (IT), there is a general agreement
that recent attempts by school systems and pre-service tertiary education institutions have been characterized
by the provision of minimal skills in educational technology for teachers in pre-service education training
courses (Hardy, 1998, as mentioned in (Russell, Finger, & Russell, 2000)).
Since the modeling of behavior can either strengthen or weaken inhibitions (Bandura, 1971), it is important
that teachers become confident in their use of computers and be able to exhibit positive attitudes toward
technology, thus endowing their students with confidence in their own use of computers.
Teachers’ competence in ICT presupposes: positive attitudes to ICT, understanding of the educational potential
of ICT, ability to use ICT effectively in the curriculum, ability to manage ICT use in the classroom, ability to
evaluate ICT use, ability to ensure differentiation and progression and technical capability (Beck, 1997). Inservice training is a key factor in cultivating positive attitudes to the computer (Dupagne & Krendl, 1992).
Teachers need to develop a critical understanding of ICT. Teacher training involves not only the acquisition of
skills but also, and most important, training teachers to know when to use ICT and how to exploit the potential
of computers in their daily teaching. Thus, the future of ICT in our schools would appear to be inseparably
linked with the involvement of teachers, who need to be legitimate participants in the construction of their
relationship with the use of computers in education. In other words, it is the teachers who must negotiate the
role to be played by educational technology in their classrooms (Selwyn, Dawes, & Mercer, 2001).
On the other hand, programs that are largely ICT skill-based are unlikely to prepare pre-service teachers to
learn how to deal with the problem of complexity-making intimate connections amongst content, pedagogy,
and technology (So & Kim, 2009). This may suggest an immediate need to revisit assumptions underlying what
we mean by necessary ICT competencies for teachers, and further, to redesign ICT-related modules in teacher
education programs to provide pre-service teachers with opportunities for experiencing and developing new
media literacy skills. So, there is a critical need to reframe teachers’ ICT capacities from adaptive expertise
perspectives (H. Kim, Choi, Han, & So, 2012).
Hammerness et al. (2005) suggest that the development of adaptive expertise involves two dimensions of
expertise: efficiency dimension and innovation dimension. The efficiency dimension means greater abilities to
perform particular tasks without having to devote too many attentional resources to achieve them. On the
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other hand, the innovation dimension involves moving beyond existing routines and often requires people to
rethink key ideas, practices, and even values in order to change what they are doing. They believe that the two
dimensions are complementary, but can be antagonistic when they create conflicts. For instance, in the initial
stage of learning innovative strategies and knowledge, teachers may experience their practices being less
efficient than previous approaches. To be adaptive experts, however, they need to develop dispositions to
perceive such initial experiences, not as a failure but as a productive process of learning. Moreover, pre-service
teachers need to reconstruct their established perceptions of teaching and learning in order to learn and adopt
new ideas. They must view teaching as a process of developing habits of mind and practice to enact and reflect
in an integrated and iterative way (Hammerness et al., 2005, as mentioned in (H. Kim et al., 2012).
The new direction of ICT education for teachers lies primarily in the development of a set of adaptive and
transferable knowledge and skills, so that teachers are better able to adapt to the challenging and complex
nature of future learning environments. Therefore, the epistemic and pedagogical assumptions underlying the
design of ICT courses for pre-service teachers have to be revisited a) to focus on doing with understanding
where pre-service teachers are continuously exposed to better understand the complexities of teaching and
learning with technology, and b) to develop systematic and creative thinking skills to grow innovative ideas (H.
Kim et al., 2012).

3.7 Computing and Information Technology (IT) skills for educators
For the national survey of Australian teachers, researchers developed a list of 13 core skills, which were
identified as “basic to the operations of computers” (DETYA, 1999), and in addition, a list of 13 more advanced
computer skills were identified as important in widely used computer applications. Interestingly, skills required
by primary and secondary teachers were very similar and a decision was taken to have the same skill list for
both groups of teachers. We can divide those skills in basic and in advanced (see Table 1).
Basic computer skills

Advanced computer skills

Turn on computer

Play games

Start program

Copy games from www

Delete files

Creative writing

Move files

Use of virus software

Shut down

Create music/sound

Open saved document

Draw using mouse

Save document

Send email

Create new document

Use spreadsheet

Print document

Create multimedia

Use mouse

Search www

Exit program

Make a web site

Use keyboard

Use www

Get data from floppy/CD-ROM

Create program

Table 1. Teachers’ basic and advanced computer skills and where they first acquired them. (adapted from
(Russell et al., 2000))
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According to DEETYA (1997), in order to develop effective IT classroom skills, teachers need to be taught both
computer skills and skills in designing and implementing curricula using technology. Below, we are presenting a
summary of research findings of conditions for enhancing teachers’ Information Technology (IT) skills (see
Table 2).
Models of effective IT professional development

Literature source

Teachers need knowledge of curriculum issues for successful classroom
implementation

Oliver, 1994

Teachers are better able to integrate the use of technology in the curriculum in
a supportive school environment

Becker, 1994

Teachers are better able to integrate the use of technology in the curriculum
when they have received a sustained and broad-ranging staff development
program in the use of IT

Becker, 1994

Teachers need specific instruction on how to integrate technology into their
instruction

Schoefield, 1995

Teachers have effective professional development when a framework is used
having characteristics used in some Apple Classrooms of Tomorrow schools,
namely:

Yocam & Wilmore, 1995

small-group collaboration between teachers;
takes place in working classrooms and schools;
builds upon teachers’ existing knowledge about curriculum and practice;
provides opportunities for experimentation and reflection on new experiences
Teachers need time to design a plan for using IT software in the classroom and
time to restructure curriculum around technology

Bosner & Daugherty,
1994; Poole, 1997

Teachers need knowledge of what is available to them through technology

Wiburg, 1997

Student learning is enhanced when teachers use curriculum approaches which
feature ‘situated’ information management projects that provide a service to
the community

Wolfson & Willinsky, 1998

Table 2. Summary of research findings of conditions for enhancing teachers’ IT skills. (adapted from (Russell
et al., 2000))

3.8 Teacher education and technology-media
Teacher education should engage teachers in learning about and analyzing technology and media, particularly
those used by their students. In an important sense, multiple literacies is a response to modern life, particularly
related to the technological revolution, which has changed the way we live, work, and communicate (Cope &
Kalantzis, 1999). Multiple literacies responds to these changes, in part, by expanding the definition of literacy
to include multiple modes and technologies. Anstey (2002) suggests that “literacy education must foster the
attitudes and abilities needed to master and use the evolving languages and technologies of the future”
(Anstey, 2002). This revisioning of literacy practice to include new technologies requires that teachers become
skillful with a variety of informational technologies, engage in critical analysis of media and technology, and
learn to integrate technology and information literacy into instruction (Luke, 2000). Garton (1997) calls for a
focus on information technology in literacy teacher education (Garton, 1997). Johnson (2005) points out that,
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while many preservice programs require an introductory course in technology, most emphasize the mechanics
of computer use more than preparing teachers to integrate technology into the curriculum. Johnson suggests
that technology be integrated into all methods courses, and that preservice teachers be engaged in using and
critically evaluating technology resources (Johnson, 2005, as mentioned in (Cervetti, Damico, & Pearson,
2006)).
The International Society for Technology in Education (ISTE) is a non-profit organization specializing in teacher’s
technology education. The main purpose of the organization is to assist elementary and high school teachers
and administrators in applying technology to facilitate learning. The National Educational Technology Standards
for Teachers (NETS.T), which focuses on pre-service teacher education, defines the fundamental concepts,
knowledge, skills, and attitudes for applying technology in educational settings (ISTE, 2004). So, teachers need
knowledge of information technology applications and how they can instruct students, skills of information
technology applications and skills of applying information technology in instructions. As far as attitudes it’s
concerned, teachers need positive attitudes toward information technology, information learning and
instructional technology (Wen & Shih, 2008).
Despite the development of advanced instructional technologies, teachers remain the main resource in the
educational system. That’s why they should be given emphasis on the importance of nurturing information
literacy, in addition to the cognitive input. Studies made by Friel (1995) suggested ways in which educators can
provide learning experiences that will help prepare students, regardless of their achievements levels, to access,
evaluate, and use information. Teachers should try to increase the students' intellectual capability by teaching
them how to learn, analyze, and evaluate information (and think for themselves). Teachers should also use
interpersonal relationships with the learners and move according to individual pace (Yaacob, Iskandar, & Jusoff,
2011). Huston (1983) noted that, "in a participant-centred classroom, student learners must feel encouraged to
operate from their own domain of experience, rather than moving immediately into that of the educators'
experience" (Huston, 1983).
Teachers must find ways to involve students not only in using classroom materials, but also in using resources
from the broader community and the mass media. They must be prepared to “teach students to become
critical thinkers, intellectually curious observers, creators, and users of information (Lenox & Walker, 1993).
The goal is to prepare students to “learn how to learn” and carry these skills into other areas of their lives so
that they can be independent seekers and consumers of information. Teachers of all subjects must emphasize
on learner-based inquiry and the scientific inquiry process (Lenox & Walker, 1993). This means shifting some of
the responsibility of gaining knowledge from the teacher to the student and allowing students to develop
questions, strategies to search for answers, and formulate conclusions. It also means having fewer lectures and
replacing them with applied strategies for information literacy (Commission of higher education, 1995, as
mentioned in (Humes, 1999)).

3.9 Secondary teachers and Information literacy (IL)
Identifying and locating needed information, critically evaluating what is found, and applying relevant
information to individual and collective needs should be a dominant theme in education. However, research
and anecdotal evidence suggest that many students are not graduating from secondary school and entering
post-secondary studies with proficient information literacy (IL) skills (Gross & Latham, 2009), (Julien & Barker,
2009). Information literacy is a critical life skill; it has an impact on academic, professional, and personal
information seeking and decision making. Locating, accessing, and using information effectively, efficiently, and
ethically are essential skills in our information age where anyone can publish anything in almost any format and
make it available through innumerable access points. Although, the responsibility for teaching these skills is not
restricted to teachers (Julien, 2009, as mentioned in (Smith, 2013)), schools offer the possibility of providing
standardized, ongoing IL instruction.
The acknowledgement that students lack information skills is widespread. Many of these skills, such as
question formation, brainstorming, categorizing, skimming and scanning, use of search engines and databases,
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evaluation of online and printed material, use of contents pages and indexes, note taking methods, synthesis of
information and methods of presentation are generic and can be used across many areas of school curricula at
all levels. Others may be more subject specific, such as those used in mathematics or science. There is
increasing recognition of the need to teach such skills explicitly, that ‘‘minimal guided instruction is likely to be
ineffective” (Kirschner, Sweller, & Clark, 2006) and that the acquisition of such skills cannot be assumed to
happen as some teachers believe (Walraven, Brand-gruwel, & Boshuizen, 2008). Henri (2004) and Cass (2004),
both from Australia, have pointed out that all classroom teachers need professional development in this area
(Henri, 2004, Cass, 2004, as mentioned in (Probert, 2009)).
There is evidence that teaching for information literacy, if the teachers have been appropriately trained, can be
very effective (Lance, 2005,2006, 2007, as mentioned in (Probert, 2009)). A small action research project,
carried out at a Wellington, NZ, high school, also demonstrated that careful and planned teaching for
information literacy, carried out by a trained teacher librarian and a classroom teacher, does indeed make a
difference (Hannah, 2005). There is little research available, however, addressing information literacy teaching
by regular classroom teachers who are not associated with teacher librarians. Moore (2002) working with
primary teachers in five Wellington, NZ, primary schools found that the teachers were not familiar with the
concept of information literacy and most seemed not to be explicitly teaching the skills (Moore, 2002, as
mentioned in (Probert, 2009)).
Proficient participants, according to Gross and Latham (2011), noted receiving IL education in elementary
school, while below-proficient students did not recall IL education opportunities (Gross & Latham, 2011). The IL
skills of students in secondary schools are often found to be inadequate for student need (Herring, 2009). IL
programs in schools are insufficient to ensure necessary IL instruction (Asselin & Doiron, 2003). Although the
preparation for IL instruction in pre-service teacher education has improved over time, teachers continue to
graduate with little real ability to successfully impart IL (Duke & Ward, 2009).
Teacher education programs have increased incorporation of IL during the past decade, but the quantity and
quality of IL instruction are still insufficient (Asselin & Doiron, 2003). To support the development of IL
proficiency and ideally enhance learning experiences for students in the classroom, teachers must possess
these skills themselves (Duke & Ward, 2009), and they require a progressive program of study (Asselin, 2004)
with illustrated examples that detail how to scaffold IL instruction, supporting their instruction and thus
students' learning.
Pre-service teacher experiences, professional development experiences, and discussions with colleagues shape
teachers' understanding of student abilities and needs. Williams and Wavell (2007) found that teachers
struggled to find time to develop, deliver, and assess IL instruction in conjunction with their existing curriculum
objectives. Supporting lower-level skills, such as locating information in a textbook, was perceived as
comparatively easy in relation to abstract skill instruction and assessment, such as making sense of
information, which was considered more difficult due to the unique cognitive differences of each student
(Williams & Wavell, 2007).
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