

Negotiations with New Tools: A Skill-Based
Framework for an Online Teacher’s Technology Adoption


Abstract: An online teacher of today is constantly expected to get into negotiations of new software in order to make an informed decision whether to use a particular tool in and beyond the classroom and how to turn it into a pedagogically and didactically reasonable tool. This paper takes a look at the processes of negotiation in order to conceptualize the adoption and pedagogicalization by drawing on theories of technology adoption and usage. Rather than looking the pedagogical technology relationship from the perspective of roles, the paper places the process of adoption of and negotiation with technology to its starting point, identifying core skills and potential hindrances for dealing with technology. Based on online discussions among upper secondary school teachers (N=123) on five different courses of online pedagogy, skill-based framework is expected to be productive for professional learning and development.
	

Introduction

Today’s rapidly changing technology places an increasing importance on adopting technologies and learning new skills. Mishra and Koehler (2006) state that knowledge of technology has become “an important aspect of overall teacher knowledge”. Especially the digital technologies, the rapid rate of evolution of which prevents them from becoming transparent like the previous technologies, challenge teachers: “Teachers will have to do more than simply learn to use currently available tools; they also will have to learn new techniques and skills as current technologies become obsolete. This is a very different context from earlier conceptualizations of teacher knowledge, in which technologies were standardized and relatively stable.”
In line with the need for development in learning cultures, the teachers’ crucial role in creating the change has widely been acknowledged; pedagogues, acting as role models and facilitators for the learners, are notable gatekeepers for entire realms of knowledge and action in the sense that they decide which technologies and ways of social action are selected and promoted. As traditional teaching competencies might not necessarily produce the desired results in virtual settings, scholars have started to inquire about what the teachers’ new technological and pedagogical competencies are and how they can be developed (Minocha et al., 2011; Shaikh & Khoja, 2011). The techno-social history of computer-based learning shows a constant evolvement towards flexibility and openness. Learning management systems (LMS) provide teachers with tools to share and manage course content. The eventual shift from virtual learning environments (VLE), software systems with pedagogically tailored tools for performing social interaction defined by the teacher, towards the customizable, social-media-based personal learning environments (PLE) have placed the individual learner at the center and enabled him/her to manage his/her own learning (Anderson, 2008). Social networking sites (SNSs) and Web 2.0 tools are increasingly used for purposes of learning in the school context (Callaghan & Bower, 2012). The conceptual and cultural shift calls for a more detailed conceptualization of the teachers’ role. Even if a large number of pedagogical tools and technologies are adopted on the basis of recommendations made by colleagues and peer users (Wilson & Stacey, 2004), the teacher cannot forego forming a personal relationship with software he intends to apply. The altered teaching circumstances underscore pedagogues’ competencies in self-study and networking, which in turn leads into the need to focus on an individual teacher’s pedagogical competencies in pursuit of sustainable support for professional development (Dede et al. 2008, Wilson & Stacey, 2004).
This paper takes a look at these negotiations with technology by sketching a conceptual and integrative framework for understanding the process what I call negotiation with technology. As studies have primarily addressed the general connection between pedagogy and technology (Mishra & Koehler 2006), or identified different roles in terms of online teaching (Alvarez et al. 2009, Wilson & Stacey 2004), this area of action has been less of interest to researchers. I want here to locate the zone of “technology negotiation” by pointing out critical requirements for a professional practitioner to harness technological tools for e-learning. Negotiation means the consideration by an individual pedagogical agent whether and how to appropriate the technologies and tools available in their everyday practice (van Dijk 2013, 6). The users are thus confronted with circumstances entailing a wide range of open questions that need to be locally solved. By technology I mean all software available to the pedagogical agent independent of whether it is designed for educational or entertainment purposes, costs or is free of charge, or is supplied online or offline.

Theoretical background

To gain understanding about the pedagogical relationship to technology in action, we can draw on four strands of research. Teachers in question in this context are upper secondary school and high school teachers as well as pedagogues in higher education, who all share a pedagogic interest that differs from goals set in K12 education, among other things, in their information-led mode of online teaching and learning as well as the orientation towards an active role of the learners in content production and interaction. In the following, I will discuss four areas: firstly, discussions on the pedagogical relationship with technology, secondly, the question of technology acceptance, thirdly, the concept of affordance, and fourthly, the idea of instructional design. Together, they are focally pertinent to the negotiation zone a pedagogue is situated in, from a general pedagogical awareness to the active appropriation of technology for purposes of teaching and learning.
Pedagogy and technology have been widely reflected in research literature and primarily conceptualized as the relationship between the pedagogical and the technological knowledge. To characterize the complex ways in which teachers think about how particular content should be taught, Shulman (1989) argued for ‘‘pedagogical content knowledge’’ as the content knowledge that deals with the teaching process, including ‘‘the ways of representing and formulating the subject that make it comprehensible to others’’. According to Shulman (1989, 8) the pedagogical content knowledge is “the blending of content and pedagogy into an understanding of how particular topics, problems, or issues are organized, represented, and adapted to the diverse interests and abilities of learners, and presented for instruction”. He understands the content knowledge (CK) as knowledge about the actual subject matter that is to be learned or taught. Pedagogical knowledge (PK), in turn, is deep knowledge about the processes and practices or methods of teaching and learning and how it encompasses, among other things, overall educational purposes, values, and aims. 
Mishra and Koehler (2006) identified technology as the third main component and extended the PCK with the element of technology by introducing technological knowledge (TK) as a third component. In this tripartite model of “technological pedagogical content knowledge” (TPCK) they focus on the intersections of pedagogy, content and technology and distinguish further distinctive bodies of knowledge for teaching, namely between pedagogy (P) and content (C) the pedagogical content knowledge (PCK), between pedagogy (P) and technology (T) the technological pedagogical knowledge (TPK) and between technology (T) and content (C) the technological content knowledge (TCK). However, they admit that viewing any of the components in isolation from the others is an analytic act and one that is difficult to tease out in practice. In actuality, these components exist in a state of dynamic transaction. Teachers can be said in their teaching and planning activity to juggle between the emphases between content, pedagogical knowledge and technology in order to arrive at a decision considered to be optimal in a particular situation.
Pedagogy and content exist in Shulman’s model, and Mishra and Koehler criticize technology for being seen separate from them in pedagogical practice. Technology that has previously formed a relatively stable context for teaching and learning, but now it has become evident that both pedagogy and content need to be adopted according to the diverse technologies. Compared to the pre-existing technologies such as chalkboard and blackboard, overhead projector and paper, digital technologies need new modes of communication and presenting. These new ways are not restricted to classroom communication but related to far-reaching questions penetrating both professional and non-professional web usage and presence. The questions encompass issues of being in a new environment via means of mediated communication, which accommodates technical, practical and ethical questions. These conditions tend to place more freedom to choose between multiple options and simultaneously more responsibility for the consequences of the individual professional’s idiosynchratic action than before. For example, as questions of being available is not limited to lecture times, an individual is left out with new demands for time management.
The description of the teacher’s relationship towards technology does not reveal how a certain technology is adopted. Technology acceptance is a critical phase where a new tool or technology is assessed and eventually accepted as fit for use (Venkatesh et al. 2003). In information systems theory, the Technology Acceptance Model (TAM) suggests that factors influencing the users’ decision about how and when to use a certain technology are, along with external variables, the perceived usefulness and the perceived ease of use as well as the individual’s attitude towards the system in question (Davis 1989). Perceived usefulness means the degree to which a person believes that using a particular system would enhance his or her job performance. It consists of factors such as the influence of those people’s behavior who are important to the person (the subjective norm), the relevance of the technology performance to the individual’s job and the expected output quality of the technology in question. The perceived ease of use, in turn, marks the degree to which a person believes that using a system would be free of effort. It can be separated out into components such as computer self-efficacy, computer anxiety, computer playfulness and perceived enjoyment, which all mark qualities of the individual’s relationship with a certain technology. (Venkatesh & Bala 2008.) 
TAM, however, presents a model which does not account for the process after the initial adoption. Neither does it describe how a certain tool is utilized for specific purposes in the pedagogical context. The negotiation with technology new to an individual entails the dimension of considering the affordances of a certain technology or a tool to fit the pedagogical objectives. The role of the pedagogical user of technology demands from the teacher the selection of the tool(s) and making selections within the tools’ limitations to create and master the community. To create a learning environment, the teacher possibly has to try out several alternative applications to find out the most appropriate one. The pedagogue does not only need knowledge about the options available but also production skills to transform his or her presence and communication into the environment chosen.
Affordance, coined by the perceptual psychologist James J. Gibson (1977), refers to the actionable properties between the environment and an actor. Their detection takes place as a consequence of interaction, in processes that assign values to the objects in question and in dynamic conditions. The perceived affordances for the teacher are critical in adopting a certain tool for the virtual environment, in which the fitness of a certain tool for executing the pedagogical mission is important. The teachers can develop multiple ways of interaction through the same artefact, but what is crucial is the testing that has to be carried out to detect the interpretations of what the artefacts may afford.
Testing affordances of an online tool resembles the activity that teachers do in their everyday didactics. Even before the rise of the Internet and offline, teachers are expected to find tools for presentation. The instructional (systems) design (ISD) deals with the prescription of optimal methods of instruction to bring about desired changes in student knowledge and skills (Oh & Reeves 2010). The instructional designers, but also pedagogues when they choose between different technological and communicative options, search for optimal outcomes to fulfill specific needs in specific contexts. The ISD process generally involves five core components: analysis, design, development, implementation and evaluation (ibid., 5).
Technology adoption is to a remarkable extent invested with personal and emotional significance, and the competencies can be fully acquired only through experiential learning rather than through theoretical instruction. Discoveries of affordance are constantly contested, as new tools can potentially bring about better results and groups of learners differ in their needs, backgrounds and group dynamics. A successful adoption of a technology demands a continuous reflection of one’s own activity to work on the problems perceived and to develop strategies for survival. Without reflection, a practitioner like a teacher is likely to import her organizational or (sub-)cultural norms and familiar problem solving practices into the classroom without making them explicit or testing their validity and utility. In professional development, practitioners of a certain discipline have been found to be able to gain deeper insight into their activity and thus improve their individual performance through methods based on mutual inquiry and self-reflection in self-managing teams. 

Method

On five different intensive courses organized for upper secondary school teachers in Finland, hold by the author, the participants (N=123) were asked to list questions and matters that seemed to be unsolved to them in the initial phase of learning social media for pedagogical purposes. The question they were asked to reply was the following: When you think of teaching with online technologies, what kind of problems, challenges or open questions come to your mind? As basically in all vocational training instances, the participants were teachers who were considering whether to use online tools in their teaching or not; they were in a certain kind of liminal state where they had to decide if to resign old practices and replace them with new ones or at least change the established models of pedagogical thinking and practice. They had very little or basically no previous experience in teaching online. The area of e-teaching was regarded as wide as possible. It was not restricted to VLEs but also to uses of Web 2.0 tools. 
These newcomers collaboratively formulated their doubts and areas of information shortage in small groups into questions or statements (N=226) to a shared real-time text editor or in a closed Facebook group. The items were systematically analyzed according to the Grounded Theory approach. The data of questions was first grouped into concepts with the similar theme and then organized into categories indicating some kind of a concern. There were many overlapping questions brought about, and six general concerns stood out. These skills and thresholds, discussed below, are presented in a random order, because they may vary according to the person, context and case in question. In reality they intertwined and build up complex relationships with each other. Neither do they attempt to present an exhausting classification or list of competencies and their shortcomings. However, it is believed that the points named in the discussion held relevance within the context of negotiation with technology, as they were collaboratively elaborated and affirmed in the discussion. The data derived from the online discussions is relatively limited, but an intimate elaboration of topics in a relaxed atmosphere, as the teachers described in their course feedback, enabled the discussion about a topic that might be sensitive at some points.
 
Framework of skills

An individual teacher needs a wide set of different skills in order to be involved in the negotiation with technology. We can thus ask what skills are needed for successful technology adoption. For teachers, it is relevant and supposedly easy to talk about skills they feel to need in their online work. When it comes to using technology, the core competences named and discussed in the online discussions formed four areas of capability as follows:

Instrumental skills are skills related to the use of computers and technology. They were thought to encompass, among other things, the basic skills of text processing, browser usage and digital skills such as mastering html. Without these skills, an effective, coherent and consequent activity in digital environments was expected to become impossible.

Operational skills mean skills that represent competencies to take pedagogic advantage of the technical means at one’s disposal. These skills are related to recognition and understanding of usage patterns in social media, and they aim to fulfil pedagogic goals by building upon the instrumental skills. They include, for example, creating a profile in a service or using different types of communication in a relevant manner to achieve certain goals. Without being able to communicate in an environment, for example in the microblogging service such as Twitter, in an appropriate way, it was said that it would be impossible to make the most of the possibilities provided by the platform.

Strategic skills are related to course planning and management. They adhere to the management and understanding of communities from the pedagogic and didactic perspectives. The teacher has to know how to construct and lead a virtual community in different phases of its existence as well as how to get this virtual community working together with the means of communication technology. Strategic skills also include role and privacy management, which lead into social negotiations between colleagues and parents. Without being able to handle virtual communities as a unit of analysis and action it becomes impossible to act as a teacher and a leader of student groups.

Metacognitive skills are skills of self-regulation and web presence in the digital environment. Like students and every user of the internet, in order to succeed the teacher has to take care of his/her own technology relationship, time management and lifelong learning and to foster experiences of self-efficacy and self-reflexivity. Personal progress can be supported by interaction and networking with other educators and professionals.

Background factors consist of a conglomerate of factors that either support or prevent the evolvement of the skills mentioned above. They include, for example, the physical facilities, hardware and software available for teaching at a certain time; teaching schedules; technical, educational and emotional support for self-directed pedagogic practices; and intrapersonal communication to guide the pedagogic imagination in the community of colleagues. These factors cannot directly be changed by educating an individual teacher on vocational courses but instead they need to be changed by educational policies and the teachers themselves within their communities on meso and macro levels.

From the perspective of technology acceptance we can approach the development of teachers’ competencies as a need to overcome certain obstacles to find appropriate solutions for the management for their instruction and, examined within a wider time span, to reach a minimum level of competence in different kinds of areas required for pedagogic agency in the digital field. The challenges pertinent to the new developments could be interrogated in teachers’ vocational workshops in continuing education where the pedagogic discussion concentrates on those concerns in particular. The problems that require a solution to be found often take the form of open questions, dilemmas and observations that can be reflected in the pedagogic community. The next chapter brings the set of skills into a framework for professional reflection. 

Thresholds of adoption

	As mentioned, the models of technology adoption do not describe the acceptance of technology in a processual and temporally characterized mode. However, from the perspective of technology acceptance we can approach the development of the teacher’s competencies as a need to overcome certain thresholds to reach a minimum of competence in different kind of areas required for pedagogical agency in the digital field. The challenges pertinent to the new evolutions could be described as thresholds that today’s pedagogues need to step over one after another because the crucial points of technology acceptance typically appear to teachers as problems that need to be find a solution for. They often take the form of “open questions” contemplated in the teaching and learning community, in seminars and workshops.
The teachers discussed the problem and hindrances related to online teaching. The thresholds, listed in alphabetical order in Table 1, are presented in no hierarchy, because they may vary according to the person, context and case in question. In reality they intertwined and build up complex relationships with each other. The thresholds are related to technology use, pedagogical conduct and competence.

Threshold
Clarification
Questions of reflection
Attitude (N=21)
The general relationship with computers and technology
What is the user’s previous experience in computer-mediated communication? Is it characterized by positive or negative sentiments? What anxieties are there?
Needs (N=20)
The recognition of pedagogical needs and their equivalence to tools
Why is certain technology used? Why should it be used? When not to use certain tools or technologies?
Risks (N=44)
The identification and prevention of harms and risks for the learners
What are the most realistic risks for online activities in a learner community in a given learning environment? Are they really risks or possibilities? If risks, how could they be prevented?
Technological awareness (N=44)
Information about different technologies and new tools etc. available
What kind of tools and applications are there? Which technology supports the goals best? What kind of learning modes and learner types do they support? What is needed to operate with them?
Skills (N=49)
Technical and practical competence to harness the tools for one’s own purposes
What skills does the selected tool or technology require from the user? Are the teacher’s skills sufficient to solve the technical problems? How to find a tool corresponding the user’s basic skills?
Implementation (N=26)
Persuasion of (new) users to use the tool chosen for pedagogical purposes
How is a new tool embraced? How can the introduction and embracement be supported? What are the particular and context-specific reasons for objection?
Support (N=22)
The context-specific background factors supporting the Web 2.0 technology use in teaching in organizational settings
Is there emotional and technical support in the collegial community? What are the material facilities? Where could more support be found?

Table 1: Thresholds of pedagogical technology acceptance.

The first threshold in the table to overcome is the attitude. In an initial phase of new technology, most of the labor to be done is the work with attitudes. New media arouse objection because of the increasing uncertainty and instability. Working on attitudes means re-defining assumptions and actively constructing an affective readiness to be directed at a beneficial direction in terms of the embracement of the new technology for the existing teaching purposes. This does not have only an individual dimension but it is a matter of the whole community the teacher is embedded in. To work put the personal experience and prejudices teachers must be given time and space to develop their attitudinal relationship with technology. It has been claimed that the use of new technology is a generational matter.
The second threshold is the need. If there is no need to fulfill a certain task within the wider pedagogical context, there should, accordingly, be no need to introduce any new technologies for carrying out tasks corresponding to the fulfilling of those needs. The need can be externally imposed and be related to societal demands as well as collegial rivalry in the professional community. This often seen as a sign of quality of teaching that is up-to-date. However, from the professional’s individual perspective, the motivation for the uses of technologies can also be intrinsic.
The third threshold to think about is the risk, mostly conceived of as a plural. This frame of control includes the identification of potential risks and preparation for them. The question of privacy, copyright and reliability of technology functioning pose potential harms for teachers who are responsible for protecting the learners’ integrity and privacy within the processes of learning. The flip side of protection appears to be the autonomy of the learners and the benefits gained from the openness of education and teaching.
Furthermore, the fourth threshold, knowledge, is critical in the sense that the navigation in the blogosphere, twitosphere and other kinds of virtual realms presuppose certain pre-knowledge about different types of social media and their principles of function. In other words, the teacher needs to master knowledge about the existing applications, the concept of social media and its philosophy based on free information sharing and collaboration. Knowledge about the best practices showing examples of tested models is also beneficial. Besides from being understood as a cognitive component in the teacher’s capacity, part of knowledge is also experiential and practical knowledge called in the Aristotelian terminology as “fronesis”.
Knowledge needs to be transformed into practical experiences that accumulate into skills that basically form the fourth threshold. In her highly autonomous work, the teacher is often forced to independently get to know new applications. This requires recognizing different forms of underlying interactions and the ability to operate in the socio-technical environments even in a role of a peer content creator. 
The fifth threshold is communicative by its nature; it is the threshold of (collective) acceptance. After the initial evaluation and acceptance by the teacher, the teacher still needs to convince her students, and eventually the colleagues as well as the leadership and the administration, about the solutions. There is basically no heal-all solution to how to get students embracing a new technology or a new model of collaborative learning but it has to be found every time with a new group. Especially when a medium is new to the students there is no guarantee that everyone adopts the way of thinking and action the medium requires.
The last threshold in the list is traverse to all activity, namely the support. Resources that support the pedagogical action can be understood as both material and immaterial. It includes a bunch of different variables affecting the teaching and learning performance in a specific environment, such as physical spaces, software and hardware, internet connection, budget.

Discussion

The frameworks presented above and derived from teachers’ online discussions suggest very general delineations of the pedagogical technology adoption. Such an analytical model is needed to better assist teachers at their work. The teacher forms a personal and individual relationship with each of the components; as for technology, understanding the affordances of a particular technology requires engagement in that environment.
Teacher’s relationship with technology is also often described as an overall competency such as “(new) media literacy” or “web awareness”. International recommendations for the pedagogical use of information technology have been delivered following the Alexandria Declaration in 2005 and the UNESCO Paris Agenda in 2007, which set up the guidelines for teaching media and information literacy (Grizzle & Wilson, 2011). The UNESCO recommendations mention three interrelated key competencies for the teachers’ curriculum following the established definition of media literacy: the knowledge and understanding of media and information for democratic discourses and social participation; the evaluation of media texts and information sources; and the production and use of media and information (ibid, 22; see also Livingstone 2004).
After a tool or a technology is adopted and implemented on a course, it has yet to be accepted by the learners themselves. The processes addressed above do not cover the post-adoption process which consists of persuading and instructing the learners to use a certain tool or technology. It is often supposed that the learners accept their teachers’ choices; the realization of affordances of a specific system, however, apparently shows variation in the degree of active usage and how the learners practically draw benefits for purposes of interaction and learning. The learners’ conduct, opinions and accomplishments may and are likely to affect teachers’ decisions and behavior. This process of persuasion and adjustment would be equally of interest for research, but it clearly reaches beyond the questions addressed above.
The new digital environment invites pedagogical agents more than ever before, whether online in the role of teachers or students, to take ownership of the processes of learning. Lifelong learning is a continuous self-determined process of reflection (Brookfield 2010). The technology usage has to be supported by critical reflection where one’s personal values and assumptions can be questioned and tested. The framework is, therefore, relevant for the professional education of teachers and developers of workplace learning. The desired outcomes are increased self-efficacy and learner control of learning, collaborative skills, learners’ self-perception and professional development.

Conclusion

	The goal of this paper was to identify conceptual tools to enhance the development of teachers’ agency in self-constructed virtual environments regardless of technology and the type of communication. By identifying central skills and suggesting respective shortcomings a framework was outlined. As postulated by many studies on e-learning and teaching online, teachers are a key factor in embarking on innovative projects and introducing new ways of learning; seen in another way, they may also hinder new ways of action through their activity or refusal to use certain pedagogic innovations. The model presented here can serve as a starting point for scaffolding productive professional reflection and learning in terms of educational and non-educational technology supposed to be turned into pedagogically meaningful tools for learning.
Technology adoption and affordance appropriation are embedded in a social process. It is not only teachers but students and colleagues who are immediately involved in the negotiations, even if free online tools enhance an individual teacher’s autonomy in decision-making and problem-solving. Nevertheless, by focusing on an individual teacher we can better understand the fundamental mechanisms which lead, or don’t lead, into decisions of adoption. 
	The framework should be regarded as tentative and it should be further empirically tested and refined. In future, elaborated models for scaffolding the professional technology use and enhancing a lifelong reflective learning at the workplace are needed more than ever. It is a common fallacy to presuppose pedagogues, whose agency is indeed often marked by a remarkable amount of independence and self-governance, to be able to work out solutions on an individual basis. To implement new forms of online learning in innovatively created and theoretically informed settings, teachers need both online and offline communities to support their reflection and action.
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