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Understanding the acceptance of new technologies

In the modern world technological change is a constant that the individual has to deal with, learning about new processes, new machines and new materials. One particular technology, the personal computer (PC), has caused widespread change in work practices, leisure activities and most notably the provision of learning materials. More generally the advances in information communication technology (ICT) have further accelerated these changes. Now many people not only have Internet access at their PC, but also own laptops, mobile phones and Mp3 players to name but a few. These mobile devices are also web enhanced, so potentially the individual is always ‘connected’. Not only does this allow communication with others from almost any location, it also means that virtually unlimited amounts of information are also available wherever they are Perhaps an important question then, is to ask how people come to accept and use these new technologies and in particular ICT.

The Technology Acceptance Model - TAM

The study of technology use has historically centred on the use in the work place. There is a growing body of research investigating the use of technology within this area, with an aim of predicting when particular technologies would be accepted and used. There is often a certain amount of resistance to the adoption of a new technology before it becomes accepted and used as part of everyday working practices, therefore, understanding the key elements underlying user acceptance is an important issue. One of the most well known models investigating this was developed by Davis (1989) in the Technology Acceptance Model (TAM) to investigate technology acceptance in the use of electronic mail, file editors and graphic systems in work. In its simplest 1989 form, he devised a scale that produced measures on two factors, ‘ease of use’ and ‘perceived usefulness’. Scores on these two sub-scales have been shown to correlate with the use/acceptance of technology, particularly in information systems (Davis, 1989). 

Perceived ease of use is defined by Davis (1989) to be the degree to which an individual believes that a particular system would be free of effort, while, perceived usefulness is the degree to which an individual believes that a particular system will enhance job performance. Correlations between the subscales and actual system use shown in figure 1.1, suggest a causal pattern where perceived ease of use impacts perceived usefulness, which in turn predicts use. Additionally, usefulness is more strongly linked to usage than ease of use is linked to usage. This suggests users will put up with some difficulty in use, if the system provides some critical function.


Figure 1.1 Model suggesting casual direction of influence on technology acceptance (Davis, 1989)

The model is based on earlier ideas, mainly the theory of reasoned action (Ajzen & Fishbein, 1980; Chau & Hu, 2001), The theory of reasoned action (TRA) is also intended to have strong predictive utility and can be reduced to a simple formula

BI = (A)W1 + (SN) W2

Where BI = behavioural intention

A = one’s attitude toward performing the behaviour

W = empirically derived weights

SN = one’s subjective norm related to performing the behaviour

To make things even simpler the intention to perform a particular behaviour depends on the persons attitude toward the behaviour and the subjective norms, beliefs and opinions of those around them should they perform the behaviour (BI = A + SN). Where things become more complicated is the relative impact of attitudes and subjective norms, for example if the individual does not care that much of what others think, the relative impact of SN would be less highly weighted (W) in the predictive formula. Thus, these weights would have to be predicted from some empirical means. Perhaps the TRA is a particularly good example of how predicting behaviour is often more complex than first thought. The weights may change at any time if the individual becomes privy to new information, there may also be a choice between similar behaviours which the model does not predict and there is always the possibility that the behaviour one intends will be somewhat different to the behaviour one expects to do. Accepting these shortcomings though, the model does at least provide some footing to predict the behavioural intention of an individual and has met with some success in predicting consumer actions.

The TAM takes forward the idea that an individuals actions can be predicted from a number of known variables; perceived ease of use and perceived usefulness. Both these two constructs achieved a reliability measure (Cronbach’s Alpha; Cronbach, 1951) greater than 0.90 in two successive studies (Davis, 1989), suggesting high internal reliability within each scale. Both scales also correlated significantly with reported indicants of technology use for those systems under investigation. However, as indicated earlier, the relationship between usefulness and usage was stronger than for ease of use on usage. This makes intuitive sense, as no matter how easy a technology is to use, it is unlikely to be used unless it serves a useful function of some sort. Davis (1989) concludes after further tests that the direction of causality is ease of use ( usefulness ( usage. This specification of the link between self-report and usage is encouraging and the TAM is a good candidate to understand how people come to accept technology and continue in its use. The widespread use of the TAM also suggests it is applicable to many area of use, such as education and social applications of technology. However, as suggested by the TRA, the interaction between technology and its acceptance for use is multi-faceted and so the TAM with just its two constructs of ease of use and usefulness may not capture all the components necessary to predict user acceptance.

Alternative models of behaviour and technology acceptance

Whilst the TAM has been successful in many areas and has been prominent in the literature, it does have a number of shortcomings, mainly because there are a number of other motivational and emotive factors that influence technology use. One way to investigate other aspects that drive use is to look toward other models of technology acceptance. There are a number of models that appeared both before and after the TAM and the model itself is a development of earlier theories such as the theory of reasoned action (Ajzen & Fishbein, 1980; Chau & Hu, 2001). While the TAM was intended to be more specific than the TRA, focusing on technology usage rather than just general behaviour, it did lose some aspects of the earlier theory, such as the person’s attitude toward performing the action and the social norms that may also influence that behaviour. In addition to this, the TRA was further extended by Ajzen (1991) to become the theory of planned behaviour (TPB) and include an extra concept of ‘perceived behavioural control’; this is the perceived ease or difficulty in performing an action. Thus, in this later view and individual’s attitude, social norms and perceived difficulty of an action are proposed moderators of behavioural intention. 

Thus, this model not only included ‘ease of use’ but other motivational factors outside of those captured by the TAM and its prediction of behavioural intention. However, even the idea of behavioural intention has come in for some analysis. Warshaw and Davis (1985, 1992) and Davis & Warshaw (1992) have made the distinction between behavioural intention (BI) and behavioural expectation (BE), they suggest BI is a statement of conscious intention, while BE is a self-prediction of one’s own behaviour. So to put it another way BI asks an individual if they intend to do something, while BE asks them if they will do it. The latter is more inclusive of conditions as it not only includes their intention to do something, but also their estimation of all other behavioural determinants of which they are aware, such as ability, opportunity, habit and environmental enablers. As such asking about BE is more likely to predict actual behaviour, rather than just an idealise intention to do something. It would seem then, that constructs other than ease of use and usability may also prove useful in determining the acceptance of technology and ICT in general and some care has to be taken when phrasing questions about use. 

Ajzen’s (1991) ‘perceived behavioural control’ has some similarity to the ‘self- efficacy’ theory proposed somewhat earlier by Bandura (1977). Whilst more a theory of social behaviour, self-efficacy is defined as a judgement of how well one can execute an action in order to deal with a current situation. So, just as in the TPB, how well one believes an action can be undertaken has some effect on the intention to initiate that action. This aligns with the ease of use construct in the TAM, but in judging how well behaviour deals with a situation, the usefulness of the action is also considered. Overall, this suggests that the ability to perform an action and its ease of accomplishment are determinants of behaviour, whether intended, expected or actual. Bandura (1986) later generated a powerful theory of human behaviour in Social Cognitive Theory (SCT), this did not just have self-efficacy as a core construct, but also expected personal and performance outcomes, affect and anxiety. In this way it captured not on the judgment of ones ability to use technology to complete a job, but also job related outcomes and self-esteem issues, the liking for a behaviour and the anxiety it produces. This theory has been applied to computer use (Compeau & Higgins, 1995) and predicted actual usage, indicating this theory has validity in understanding the acceptance of ICT in general.

In the area of Management Information Systems (MIS) research, Swanson (1987) developed the ‘channel disposition’ model to explain the choice between available information reports. The model defined two components, one the perceived information quality and the other perceived access quality. A channel is chosen depending on an implicit trade off between information quality and the quality of access. So for example, good quality information that is easy to access will win-out and be chosen over lower quality information channels in a system. This conceptualisation sounds very similar to the cost-benefit paradigm suggested by Payne (1982). This explains people’s choice between available decision-making strategies as a cognitive process trading off the effort required by the strategy against the quality or accuracy of the resulting outcome for that strategy. Interestingly, perceived access quality/perceived information quality and strategy effort/strategy outcome could both be re-conceptualised as ‘ease of use’ and ‘usefulness’.

A more general motivational theory is provided by Vallerand (1997), he suggests there are two classes of motivational behaviour, intrinsic motivation, which leads to a behaviour performed for itself, to experience the pleasure and satisfaction inherent in the activity. The other class of motivation is to do with behaviour that results in achieving some external goal such as receiving some reward or avoiding punishment, this he terms extrinsic motivation. Davis, Bagozzi and Warshaw (1992) have applied these aspects of motivation to try and understand new technology use. Compared to the TAM the motivational model captures two components that seem to have a causal link to usefulness and ease of use. Extrinsic motivation could be regarded as usefulness as both result in some gain for the individual, while ease of use could impact upon the intrinsic pleasure of using technology. So, for example, those who are more intrinsically motivated to use computer technologies are likely to indulge in using a new technology just for the sake of using it, and this is in addition to using it for the specific positive outcomes and gains associated with its use. Jones and Issroff (2007) have also highlighted the importance of motivational factors, suggesting motivational categories such as Control (over goals), Ownership, Fun & Continuity between contexts and Communication as important factors worth investigating in the use of mobile devices. It would seem then that in addition to ease of use and usefulness, motivational factors also play a role in the understanding of technology acceptance and use.

Rogers (1995) proposes yet another theory of acceptance, innovation diffusion theory (IDT); innovation diffusion is defined as the process by which an innovation is adopted and gains acceptance by members of a certain social system or community. Diffusion occurs through a five-stage process, these are.

1. Knowledge - when the person or group begins to learn and know about a new innovation 

2. Persuasion - the person begins to form attitudes through interactions with others 

3. Decision - there is a drive to seek additional information and a decision is made 

4. Implementation - as regular use is attempted more information is sought

5. Confirmation - Continued use is justified or rejected based on the evidence of benefits or drawbacks

It is suggested that the rate of adoption increases in an ‘S’ shaped curve, with a gradual increase to begin with, that slows a little before those more resistant to the new technology give-way causing a rapid rise in acceptance. From this perspective technology acceptance is in the main socially driven, but also some form of cost-benefit cognition is undertaken which takes into account the usefulness or benefits of the innovation. What IDT does stress over the TAM, is the impact of social factors on the use of innovations 

Targeted particularly at personal computer use is the Model of PC Utilization (Thompson et al., 1991), designed to predict behaviour more than just intention toward an action, the model is specific to information systems (IS) contexts as can be determined from the core constructs the model utilises. These are; ‘job-fit’ which is the extent the user feels the technology enhances job performance, complexity, which is the extent to which the system is believed to be difficult to understand, ‘long term consequences’ of the action and ‘affect’ towards use of the system. Finally, extrinsic motivations of ‘social factors’ and ‘facilitating conditions’ that encourage and enable the action are also included in the model. From this summary of the constructs it can be seen that the model is very comprehensive, but again it does include elements of perceived usefulness and ease of use when we consider job-fit, consequences and complexity respectively. The interesting additions are the social and facilitating conditions, neither of which are part of the TAM, but which must have some effect on the intention to use and actual use of a technology.

From the area of marketing research a very popular model to understand the consumer acceptance of design and technology has been forwarded by Patrick Jordan (2001) with his Four Pleasures Principle. The guiding principle is that for success a product must be a pleasure to use. While aimed at the marketing of new products, the hedonic aspects of technology should not be overlooked when attempting to understand the acceptance of ICT in any context, whether it is leisure use, work use or educational pursuits. The four pleasures are physio-pleasure, socio-pleasure, psycho-pleasure and ideo-pleasure. Physio-pleasure is the tactile aspects of for instance, a mobile phone or laptop, socio-pleasure is the way the technology allows interaction with other and the technology itself may be a talking point – so this could include many on-line devices and the Internet itself. Psycho-pleasure is the cognitive and emotional demands of interacting with the product, so ease of use and affect are included here, for example a spreadsheet system that is easy to use and provides a satisfying result at the end. Ideo-pleasure is the value that the technology embodies, for example self-improvement and education. These ideas also seem important in determining technology acceptance and are certainly missing from the TAM. Again this starts to outline a picture of user acceptance that is somewhat more complicated that just how ease and useful a system is.

Revisions to the TAM 

As can be seen from the models outlined above, there are many possible dimensions to the acceptance of new technologies and innovations. The TAM though is perhaps the most enduring and most researched, but it does have a number of shortcomings, for example it does not account for other factors that may influence technology use, such as a company mandate to use the product. A system may be difficult to use and not even that useful, but if the company directs its use, the individual will have to use it. The reverse of this is also true, the individual may be aware of a useful and usable product, but may not be able to afford to use it. There are also other motivational factors to consider. If all your friends use mobile phones, you may use one even if you don’t find them particularly easy to use. Some technology may also be used because it projects the self-image the user wants. This has led to a number of revisions to the TAM (see Venkatesh and Davis, 2000) and the revision has taken the form of adding the impact of social influence and cognitive instrumental processes to the concept of perceived usefulness.  Perhaps the most comprehensive revision to the TAM though has attempted to bring together many of the theories outlined above into a single useful model (see Venkatesh, Morris, Davis and Davis, 2003). 
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Figure 1.2 The Unified Theory of Acceptance and Use of Technology (Venkatesh and Davis, 2000).
As can be seen from figure 1.2 the Unified Theory of Acceptance and Use of Technology (UTAUT) model is complicated and the encapsulated TAM is acted upon by a number of other constructs. Later, Venkatesh, et al., (2003) proposed four main determinants of intention, performance expectancy, effort expectancy, social influence and facilitating conditions. Each of these key relationships is moderated by other variables of age, gender, experience and voluntariness of use, as seen in figure 1.3. 

Interestingly, considering their prominence in earlier models, self-efficacy, anxiety and attitudes toward a technology were not included in the model. Venkatesh et al., (2003) suggest self-efficacy and anxiety are accounted for within the ‘effort expectancy’ component, while attitude is predicted by ‘performance’ and ‘effort expectancy’. However, with these constructs removed the model is very successful, accounting for around 70% of the variance in intention to use a technology. For social research this is a particularly good result, supporting their choice of components to measure. The items used to develop the scale are included in the appendices B and more fully illustrate what is driving each construct. The aim of the UTAUT was to bring together the bewildering number of contemporary theories into one universal model. This then avoids the researcher having to pick a favourite model or pick aspects across models ad hoc. However, there are other integrative models, so the field is no less confusing, particularly as the range of specific applications to understand in a technologically advancing society is endless.
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Figure 1.3 The Unified Theory of Acceptance and Use of Technology Venkatesh, Morris, Davis and Davis, (2003)
An alternate example of an integrative approach was taken by Yi, Jackson, Park and Probst (2006), Their model is an integration of the TAM, the theory of planned behaviour (TPB) and innovation diffusion theory (IDT). In a way similar to the UTAUT, they have core constructs of ease of use and usefulness as central concepts to which they add other mediating variables. The most interesting of these and where it departs most from the UTAUT is ‘personal innovativeness in IT’. This construct captures a predisposed tendency towards adopting an innovation and to some extent is similar to the ‘attitude toward technology’ not included in the UTAUT. Items for the personal innovativeness construct are:

If I heard about a new information technology, I would look for ways to experiment with it

Among my peers, I am usually the first to try out new information technologies

In general, I am hesitant to try out new information technologies 

I like to experiment with new information technologies

The remainder of the items are in appendices C..

The model explained 57% of the variance of physician’s intention to accept an innovation, bringing together three streams of research to explain the intention to use. The technology in this case was a personal digital assistant (PDA or palmtop). Physicians can use one for keeping track of tasks, meetings, call schedules, and contact information. Supporting clinical practice, a PDA can store medical pharmacy information, case logs, and care documentation. Many hospitals are implementing wireless PDA networks to improve physician access to medical records. A number of web sites offer free software for primary care physicians and commercial software is available for its users (Yi et al., 2006, pp351). This suggests that the use of this particular technology is growing in importance for medical professionals and is an important area in which to understand continued use. It would seem that the model is still reasonably predictive for this particular technology and so it could be argued that some level of attitude toward technology is worth measuring. Overall, it would seem that ICT and the technology to support it, is becoming ever more pervasive in our working and leisure lives. Understanding adoption of these new technologies for continued use is also increasing in importance for these areas. The models of technology acceptance outlined above have proved reasonably effective at measuring the intention to use technology, particularly in work. The models should adapt to understanding use in other areas such as the use of technology in education. However, there is little guidance of over how models could be integrated best to achieve this.
Implications for learning.

Over recent years information technology (IT) has significantly changed the way people learn; the internet, World Wide Web, e-learning and collaborative learning have changed the way people assimilate information from printed to electronic resources. Roca and Gagne (2007) investigated the use of e-learning using an integration of TAM and self-determination theory (SDT). SDT focuses on the three motivational needs of autonomy, competence and relatedness. Autonomy concerns the individual feeling volitional in completing an action, competence is effectiveness in the environment and relatedness is the need to feel connected to others, such as teammates or teachers (Deci & Ryan, 1985). To the combination of TAM and SDT was also added the construct of playfulness, which is about enjoyment in using the system. 

Their model suggests that, perceived autonomy, perceived competence and perceived relatedness exert a direct effect on perceived usefulness and perceived playfulness, which jointly with perceived ease of use are the most important antecedents of e-learning regarding continuance intention and use. While this theory uses yet another motivational model it again uses the TAM with other relevant mediating variables added. This time those variables are about the structure of the environment in which that action takes place, feelings of competence and social norms, so is really a re-iteration of other ideas. What is shown is the utility of the TAM when applied to a learning situation along with some other relevant mediating variables.

Padilla-Mele´ndez et al. (2008) found while investigating Spanish university students that the use of e-collaboration was rather week and the students made very little use of ICT across campus. They investigated intention and use by again integrating the TAM with other dimensions. These were self-efficacy and attitude toward the technology (e-collaboration and internet access). They found that both self-efficacy and attitude both had a positive influence on intention to use, but not perceived usefulness. One reason they suggest for the lack of a relationship between usefulness and intention to use, is students IT ability. While the students used the internet a lot, these were mostly simple enquiries about news, searches, events and music downloads; they were in effect not advanced IT users. It is possible then, that if the system is difficult to use, its usefulness will be a poor predictor of an intention to use it. The results could also have been confounded by the fact that the technology was mandated, so they had little volition over its use.

Another integration of the TAM and other moderators of intention to use were reported by Lee (2007). In this case the investigation concerned the adoption of on-line learning and the TAM was extended to include perceived resources of the organisation. Perceived resources were spit into internal and external factors. Internal resources included help from IT staff, equipment availability and training. While external factors are those that come from outside the organisation, such support offered by friends, external IT specialists, externally available training and equipment. The results confirm that usefulness and ease of use predict intention to use as found in earlier research. However, certain aspects of perceived resources, particularly internal resources, have an impact on both ease of use and usefulness. The items for each scale appear in appendices D. Overall this again indicates the validity of the core constructs ‘ease of use‘ and ‘usefulness’, but also that other factors that may be specific to a particular situation are also necessary to understand continued acceptance and use.

Summary

Understanding the adoption of new technologies and ICT is becoming increasingly important for all aspects of our lives. In the sphere of work, there is a mature literature focusing on technology acceptance. The most widely cited model amongst this is the TAM (Davis, 1989) with its core constructs of ‘usefulness’ and ‘ease of use’. There is also a proliferation of other models out there, some of which address shortfalls in the TAM, such as motivational, social, attitudinal and organisational moderators. Subsequently, for specific applications researchers have tried to integrate the TAM with these additional constructs. These integrated models seem quite promising and are now beginning to be used in educational research, as seen it the examples of on-line learning and collaboration cited earlier. A further investigation into the adoption of ICT and on-line learning by students is a fruitful area to apply these ideas, both to predict continued use and to understand what exactly influences the adoption of contemporary technologies.

Practice based learning

Appendices A

Items used in the development of the Technology Acceptance Model (Davis, 1989)

Perceived Usefulness

Using CHART-MASTER in my job would enable me to accomplish tasks more quickly.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

Using CHART-MASTER would improve my job pertormance.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

Using CHART-MASTER in my job would increase my productivity.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

Using CHART-MASTER would enhance my effectiveness on the job.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

Using CHART-MASTER would make it easier to do my job.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

I would find CHART-MASTER useful in my job.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

Perceived Ease of Use

Learning to operate CHART-MASTER would be easy for me.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

I would find it easy to get CHART-MASTER to do what I want it to do.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

My interaction with CHART-MASTER would be clear and understandable.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

I would find CHART-MASTER to be flexible to interact with.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

It would be easy for me to become skillful at using CHART-MASTER.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

I would find CHART-MASTER easy to use.

Likely    I------------ I --------I ---------I----- ----I--------- I --------I------- -----I    Unlikely

extremely    quite    slightly    neither   slightly    quite     extremely

Appendices B

Items used in the evaluation of The Unified Theory of Acceptance and Use of Technology (Venkatesh et al. 2003).
Performance expectancy

U6: I would find the system useful in my job.

RA1: Using the system enables me to accomplish tasks more quickly.

RA5; Using the system increases my productivity.

0E7: If I use the system, I will increase my chances of getting a raise.

Effort expectancy

E0U3: My interaction with the system would be clear and understandable.

E0U5: It would be easy for me to become skillful at using the system.

E0U6: I would find the system easy to use.

EU4: Learning to operate the system is easy for me.

Attitude toward using technology

A l : Using the system is a bad/good idea.

AF1: The system makes work more interesting.

AF2: Working with the system is fun.

Affect: I like working with the system.

Social influence

SN1; People who influence my behavior think that I should use the system.

SN2: People who are important to me think that I should use the system.

SF2: The senior management of this business has been helpful in the use of the system.

SF4: In general, the organization has supported the use of the system.

Facilitating conditions

PBC2; I have the resources necessary to use the system.

PBC3: I have the knowledge necessary to use the system.

PBC5: The system is not compatible with other systems I use.

FC3: A specific person (or group) is available for assistance with system difficulties.

Self-efficacy

I could complete a job or task using the system...

SE1; If there was no one around to tell me what to do as I go.

SE4: If I could call someone for help if I got stuck.

SE6: If 1 had a lot of time to complete the job for which the software was provided.

SE7: If I had just the built-in help facility for assistance.

Anxiety

ANX1: I feel apprehensive about using the system.

ANX2: It scares me to think that I could lose a lot of information using the system by hitting

the wrong key.

ANX3; I hesitate to use the system for fear of making mistakes I cannot correct.

ANX4; The system is somewhat intimidating to me.

The system is somewhat intimidating to me.

Behavioral intention to use the system

BI1; I intend to use the system in the next <n> months.

BI2: I predict I would use the system in the next <n> months.

BI3: I plan to use the system in the next <n> months.

Appendices  C

Personal innovativeness in IT

If I heard about a new information technology, I would look for ways to experiment with it

Among my peers, I am usually the first to try out new information technologies

In general, I am hesitant to try out new information technologies (Dropped)

I like to experiment with new information technologies

Result demonstrability

I have no difficulty telling others about the results of using a PDA

The results of using a PDA are apparent to me

I would have difficulty telling others about the results of using a PDA (Dropped)

Image

People in my practice setting who use a PDA have more prestige than those who do not

People in my practice setting who use a PDA have a high profile

Using a PDA is a status symbol in my practice setting

Subjective norm

People whose opinions I value prefer me to use a PDA in my work

At work, my colleagues who are important to me think that I should use a PDA

At work, my superiors think that I should use a PDA

At work, my subordinates think that I should use a PDA

Perceived behavioral control

I am able to use a PDA in my work

I have the resources to use a PDA in my work

Using a PDA in my work is wise

Perceived ease of use

My interaction with a PDA is clear and understandable

I believe that it is easy to get a PDA to do what I want it to do

It is easy for me to remember how to perform tasks using a PDA

Overall, I believe that a PDA is easy to use 

Perceived usefulness

Using a PDA improves my job performance

Using a PDA enhances my effectiveness on the job

Using a PDA enables me to accomplish tasks more quickly

Overall, I find using a PDA useful in my job

Behavioral intention

I intend to use (or continue to use) a PDA in my work

I anticipate that I will use (or continue to use) a PDA in my work

I intend to apply (or continue to apply) a PDA to improve my work 

Appendix D

Extended TAM Measurement Scales (Lee, 2008)

Behavioral Intention (BI)

Assuming I have access to the online learning system, I intend to use it.

Given that I have access to the online learning system, I plan to use it.

It is worth to use the online learning system.

I will frequently use the online learning system in the future.

Perceived usefulness (PU)

Using the online learning system improves my learning performance.

Using the online learning system increases my learning productivity.

Using the online learning system enhances my effectiveness in my learning.

I find the online learning system to be useful in my learning.

Using the online learning system would make my learning easier.

Using the online learning system would enable me to learn quickly.

Perceived ease of use (PEOU)

Interacting with the online learning system does not require a lot of my mental effort.

I find the online learning system to be easy to use.

My interaction with the online learning system is clear and understandable.

It would be easy for me to become skilful at using the online learning system.

Internal computing support:

The school has specialists to assist me with problems associated with the online learning system.

In school, I can gain assistance from other users of the online learning system to deal with problems associated with the online learning system.

Teachers at school provide me assistance in using the online learning system.

Teaching assistants at school provide me assistance in using the online learning system.

Internal computing training:

I receive training about how to use the online learning system from teaching assistants and or classmates.

I receive training about how to use the online learning system from teachers and/or IT specialist in school.

Internal equipment accessibility:

The computers in school provide browser(s) for me to access the online learning system.

I have access to the Internet to use the online learning system in school.

I have access to the computer to use the online learning system in school.

I have access to the equipment necessary for me to use the online learning system in school.

External computing support:

I have IT specialists’ external to the school to provide me assistance in dealing with problems associated with the online learning system.

Institutions external to the university provide me assistance in dealing with problems associated with the online learning system.

My friends provide me assistance for solving technical problems associated with the online learning system.

I can gain assistance from some one I know to deal with problems associated with the online learning system.

External computing training:

I have IT specialists external to the school to give me training about how to use the online learning system.

I receive training of using the online learning system from institutions or friends external to the university.

External equipment accessibility:

I have browser(s) application (such as Internet explorer and Netscape) in my computer at home for me to use the online learning system.

I hook on the Internet to use the online learning system from my friend’s computer.

I hook on the Internet to use the online learning system in the library external to the school.

References

Ajzen, 1. (1991) "The Theory of Planned Behavior, "Organizational Behavior and Human Decision Processes (50:2), pp. 179-211.

Ajzen, I. And Fishbein, M., (1980) Understanding attitudes and predicting social behavior, Prentice-Hall, Englewood Cliffs, NJ Chpt 4.

Bandura, A. (1977) Self-efficacy: Toward a unifying theory of behaviour change, Psychological Review, 84, 191-215

Bandura, A. (1986) Social Foundations of Thought and Action: A Social Cognitive Theory, Prentice Hall, Englewood Cliffs, NJ,.
Chau, P. Hu., P. (2001). "Information Technology Acceptance by Individual Professionals: A model comparison Approach." Decisions Sciences 32, (4): 699-718.
Conole, G. (2006), ‘JISC LXP: Student experiences of technologies’, Final report of 

the JISC-funded LXP project, Southampton: University of Southampton, available 

online at www.jisc.ac.uk/elp_learneroutcomes.html [21/08/09]

Compeau. D. R., and Higgins, C. A. (1995) "Computer Self-Efficacy: Development of a Measure and Initial Test," MIS Quarterly (19:2), 1995b, pp.189-211.
Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. 

Multivariate Behavioral Research, 16, 297–334.

Davis, F. D. (1989)"Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology," MIS Quarteriy (13:3), pp. 319-339.
Davis, F. D., Bagozzi, R. P., and Warshaw. P. R. (1989). "User Acceptance of Computer Technology: A Comparison of Two Theoretical Models," Management

Science (35:8), pp. 982-1002.
Davis, F. D., & Warshaw, P.R. (1992). What do intention scales measure? The journal of general psychology, 119(4), pp391-407
Deci, E. L., & Ryan, R. M. (1985a). Intrinsic motivation and self-determination in human behavior. New York: Plenum Press.

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention, and behaviour: An introduction to theory and research. Reading, MA: Addison-Wesley.[1] 

Hale, J. L., Householder, B.J., & Greene, K.L. (2003). The theory of reasoned action. In J.P. Dillard & M. Pfau (Eds.), The persuasion handbook: Developments in theory and practice (pp. 259 - 286). Thousand Oaks, CA: Sage.

Jones, A and Issroff K.(2007)  ‘Motivation and mobile devices: exploring the role of appropriation and coping strategies’,  ALT-J: Research in Learning Technology, Vol.15, 3, pp247-258

Jordan, P. W. (2001). Designing Pleasurable Products: An Introduction to the New Human Factors, Taylor & Francis, London
Kennedy, G., Gray, K., & Tse, J. (2008). ‘Net Generation’ medical students: technological experiences of pre-clinical and clinical students. Medical Teacher, 30, 10-16.

Lee, Y.C. (2008). The role of perceived resources in online learning adoption, Computers & Education. 50 1423–1438

Miller, K. (2005). Communications theories: perspectives, processes, and contexts. New York: McGraw-Hill. 

O’Connor, B. P. (2000). SPSS and SAS programs for determining the number of 

components using parallel analysis and Velicer’s MAP test. Behaviour Research 

Methods, Instruments, and Computers, 32, 396–402.

Padilla-Mele´ndez, A., Garrido-Moreno, A., & Del Aguila-Obra, A.R. (2008), Factors affecting e-collaboration technology use among management students, Computers & Education 51 609–623

Payne, J. W. (1982) "Contingent Decision Behavior," Psychological Bulletin, (92:2), pp. 382-402.
Roca, J.C. & Gagne´, M. (2008), Understanding e-learning continuance intention in the workplace: A self-determination theory perspective. Computers in Human Behavior, 24 1585–1604

Rogers, E. (1995) Diffusion of Innovations. Free Press, New York,.

Sheppard, B. H., Hartwick, J., & Warshaw, P.R (1988). The theory of reasoned action: A meta-analysis of past research with recommendations for modifications and future research. Journal of Consumer Research, 15, 325-343.

Swanson, E.B. (1987) "Information Channel Disposition and Use," Decision Sciences (18:1), Winter, pp. 131-145.
Thompson. R. L., Higgins, C. A., and Howell, J. M. (1991)."Personal Computing: Toward a Conceptual Model of Utilization," MIS Quarterly (15:1), pp. 124-143.
Vallerand, R. J. (1997) "Toward a Hierarchical Model of Intrinsic and Extrinsic Motivation," in Advances in Experimental Social Psychology (29), M. Zanna(ed.), Academic Press, New York,.pp. 271-360.

Venkatesh, V. and Davis, F.D. (2000), A theoretical extension of the Technology Acceptance Model: Four longitudinal field studies, Management Science, Vol 46, No2, pp 186-204

Venkatesh, V., Davis, F.D. and Morris, M.G. (2007) Dead Or Alive? The development, Trajectory And Future Of Technology Adoption Research. Journal of the association for information systems. Volume 8, Issue 4, Article 9, pp. 267-286,
Venkatesh, V., Morris, M.G., Davis, G.B. and Davis, F.B. (2003) User acceptance of information technology: toward a unified view, MIS Quarterly Vol. 27 No. 3. pp. 425-478

Warshaw, P. R., and Davis, F. D. (1985). "Disentangling Behavioral Intention and Behavioral Expectation," Journal of Experimental Social Psychology (21:3)., pp. 213-228.

Yi, M.Y., Jackson, J.D., Park, J.S. &  Probst, J.C. (2006). Understanding information technology acceptance by individual professionals: Toward an integrative view Information & Management, 43, 350–363
26th Feb 2009, 6790 words

Perceived Ease of Use





Perceived Usefulness





System Usage/user Acceptance











PAGE  
1

