Attitudes/ Perceptions/ Views/ Opinions towards ICT 

        The students were firstly invited to join the research sample and were asked to voluntarily participate in the completion of a questionnaire. This was conducted during class time and was deemed appropriate as the students were part of an undergraduate technology unit at the time. This first phase of the research was completed early in semester one 2008. The questionnaire items were based upon elements of the Theory of Planned Behavior as initially designed by Fishbein and Ajzen (1980) and was aimed at illuminating the sample’s intentions to use ICT, their attitudes towards such an interaction, their perceived social pressure to interact with ICT, their perceived control over their capacity to interact with ICT, their beliefs about the likely consequences of interacting with ICT, their beliefs about the expectations of others regarding the interaction and their beliefs about the various factors that potentially would either help or hinder their interaction with ICT. Following the completion of the questionnaire the students were invited to progress through a fifteen minute ICT interaction activity on an individual basis. During the activity each student was observed and at the conclusion of the interaction the students participated in a brief informal interview designed to explore their reactions to the activity and their overall attitudes towards the ICT interaction. Through informal discussions with undergraduate students throughout 2008 it became clear that there may have been an incongruence between how they intended to use ICT and their actual utilization of the technologies in practice and so it was determined that a more formal approach to examining any difference between planned and actual usage would result in useful findings that could be possibly enhance ICT instructional design. The Theory Of Planned Behavior has been used to investigate the influence of beliefs and attitudes towards a range of social and personal behaviors. As far as can be determined from current research the theory has not been applied to the planned use of ICT. The quantitative instrument will be refined in order to begin the second phase of the study late in 2009 in order to enable a causal examination of the factors that impact most strongly upon students’ behavior as it relates to ICT interaction.

        According to the available literature, attitudes find their roots in our beliefs and they influence our behavior. They represent the way in which we view the world and organize our relationships. Attitudes are literally mental postures and guides for conduct to which each new experience is referred before a response is made. Droba (1933) described an attitude as a mental disposition of the human individual to act for or against a definite object. Krueger and Reckless (1931) defined attitude as a residuum of experience which conditions and controls further activity. In this way they can be viewed as acquired tendencies to act in specific ways, towards or against an environmental factor which is imbued with either negative or positive value. More recent research indicates that attitude represents a summary evaluation of a psychological object and is described both internally and externally in dimensions such as good-bad, likeable-dislikeable, harmful-beneficial, pleasant-unpleasant (Ajzen & Fishbein, 2000; Eagly & Chaiken 1993). If this is the case, students who are approaching an interaction with elements of an online learning program such as an animation may have already based their attitudes towards the experience on past interactions such as formal learning situations which incorporate information communication technology (ICT) as well as the abundance of such technologies available on a daily basis through media in general. Their attitudes may also be influenced by their perceptions of the relationships between the sometimes conflicting dimensions of the visual representation before them. If Krueger and Reckless (1931) are correct, the expectations of the sample towards their interaction with the technology should match the eventual development of the attitudes they hold regarding its components. One of the main aims of this study was to investigate the attitudes that coincide with behavioral patterns that are associated with students’ use of ICTs.

        According to Markman and Brendl (2000), people evaluate objects in relation to currently active goals and attitudes are often designated as being the result of several major influences. The social group to which the individual belongs is perhaps the most influential. In this way, both the group to which the individual belongs as well as the groups to which he/she aspire to belong, exert an enormous influence on how attitudes develop. Student attitudes towards ICT which emerge through the interaction with the animation which was designed for this current research may have been determined through collaborating with peers, the administration of the project, and the influence of academic staff towards its conceptualization. The idea that attitudes function to evaluate psychological objects would appear to imply that individuals hold only one attitude towards a given object at any one time. Recent research indicates however that this is simplistic and that when attitudes change, the new attitude may override but not completely replace the old attitude. Wilson et al., (2000) suggest that a model of dual attitudes is a more realistic conceptualization in that people can hold two different attitudes towards an object at any given time. Wilson et al., (2000) posit that while an individual is capable of interacting with two attitudes at once, one can be viewed as implicit while the other operates more manifestly as explicit in expression. The implicit attitude is understood to be automatically activated when the individual is presented with an attitude object while the explicit is more likely to require cognitive effort. A number of studies of prejudicial attitudes (Bargh et al., 1989) revealed that while implicit attitudes could emerge towards a particular race of people for example, explicit attitudes could override these reactions under the influence of group norms and with access to cognitive resources. In such a way more favorable attitudes could be retrieved. Wilson et al. (2000) found that implicit attitudes exerted more influence than explicit attitudes over involuntary non-verbal behavior signaling discomfort such as excessive blinking, avoidance of eye contact and spatial distance. During life, experiences lead to the formation of many different beliefs about objects, actions and events. These beliefs may be the result of direct observation or inference. Some attitudes may be stable over time, others may exhibit frequent shifts.

        Throughout the 1970s to the early 1990s Fishbein and Ajzen continued to work further towards the development of the theories of reasoned action and planned behavior as a means of explaining, predicting and changing particular behaviors. These theories have resulted in a useful conceptual framework which has at its centre the roles of beliefs, attitudes, norms, perceived behavioral control and intentions as crucial indicators of particular behaviors. Reasoned action is best described as a process by which an individual arrives at an intention. According to Ajzen and Fishbein (2005) behavioral intentions are thought to result from beliefs about performing the behavior. Behavioral, normative and control beliefs that people hold about performing a certain behavior are influenced by a range of background factors such as personality, mood, values, education, ethnicity and gender amongst others. The central premise of the model concerns the group of effects that start with the development of behavioral, normative and control beliefs. These in turn directly influence the formation of an attitude towards the behavior, the subjective norm and perceived behavioral control which then produces intention (to behave) and the behavior itself. Individuals who utilize this process are said to have engaged in reasoned action. While it is understood that shortcuts can be made in this process, it is also accepted that over certain periods of time, attitudes, norms, perceptions of control and intentions are rehearsed and therefore become readily accessible to each individual. In this way a previously formed attitude towards interacting with technology for example, can be readily accessed without the need to debate all the perceived advantages and disadvantages of doing so.

        The students were initially asked for their overall impressions of the activity and how they felt as they worked through the activity. Sixty three percent of the responses indicated that the sample believed the problem that was set in the animation was reasonable and standard in the level of difficulty. They mentioned that their overall feeling of control over the activity was high as they indicated that they had a sense of how to proceed with the problem solving as they had a reasonable background in mathematics as a result of their secondary school experiences. They were also comfortable with the process of being observed throughout the interaction. Students commented that the problems were clearly set out and the requirements were sequential and logical. It appeared that the use of the animation tended to support the information that students were able to glean from the written static text as well as the mathematical equations. The text did play a predominant role however in the participants’ ability to fully engage with the problem solving activities and as such they tended to concentrate upon the animations only as a secondary component to double check understanding of speed and scope of the problem. They enjoyed working on the solutions as they visualize easily and this occurred as a result of the animations. These students also believed they were comfortable with the process as they were highly familiar with computers and that was asked to problem-solve using equipment other than theirs did not pose a dilemma for them. Comments also indicated that these students felt ‘normal’ while engaging in the program and that they merely needed to be told what to do in order to complete the task. They did not experience feelings of anxiety or apprehension and as a consequence maintained high levels of a sense of control throughout the procedure. These findings would seem to support the initial quantitative data which indicated that as far as Intentions, Attitudes, Subjective Norms and Perceived Behavioral control regarding the use of ICTs were concerned, the sample appeared to be comfortable with this engagement and expected to interact successfully with ICT. It would seem then that their expectations to succeed and their actual ability to do so were reasonably congruent.

        ‘I felt OK doing this. I tended to rely on the written words to tell me what to do to solve the problem. I’m used to doing this through study at school. I quite enjoyed working through the program and didn’t feel stressed. It was kind of what I would have expected when you first explained the process to me’.

        Twenty percent of the participants indicated that they experienced feelings of anxiety and stress associated with engaging in the ICT interaction. These were students who acknowledged that they had little background in mathematics and that they did not enjoy working on problem solving of this nature. They mentioned that they felt as though they would fail and perceived the activity as a ‘test’. They demonstrated quite agitated behavior when first settling into a comfortable and work-ready position at the beginning of the program and were more inclined to touch their face and hair with their hands while working through the animation.   Breathing throughout the exercise was also noted as being uneven with exaggerated exhalation occurring regularly throughout the interaction. Even though they were assured that the program did not in any way represent a ‘test’ these students continued to mention this concept in their responses. One student mentioned that they had experienced feelings of intimidation as a result of taking part in the program. This is an interesting finding given that the overall response in the quantitative data indicated that these students believed interacting with ICTs was ‘pleasant’, ‘helpful’ and ‘easy’ and that they believed they would successfully engage with technology ‘at all levels’.

        ‘I felt really worried that I would get it all wrong and so I felt like I was intimidated by working through the program...I actually felt nervous as soon as I sat down to look at the computer and thought it was going to be awful’.

         Thirteen percent of the sample indicated that they felt confused. Interestingly these students felt agitated by the amount of written text at the start of the interaction and they felt under pressure to read through it all in a thorough manner. They suggested that once they were able to access the animations they ‘way ahead’ was more clear to them and they felt that in this way the animations were a supporting factor in their being able to problem –solve. Their comprehension was enhanced by moving backwards and forwards from written text to the animations and this occurred on a regular basis throughout the interaction. They felt that this was at times confusing and time-consuming and having to jump between the two forms of information did lead to some confusion.

        ‘I found some of it confusing. It might have been better to have the answers revealed right at the end instead of as you worked through each problem. I felt like I had to jump backwards and forwards between the movement and the text and I got mixed up sometimes having to do this’.

        ‘I skipped to the end first and then went back to the beginning. I’m not sure why I did this. I’m not very good at maths so maybe that’s why I did it… I might have got a bit confused. At first I was wondering what type of tool it was going to be. I got confused at one point and lost my place which is maybe why I jumped ahead and then went back’.

        Two respondents (6%) revealed that they really didn’t have any expectations of the program or their contribution to it. They were relaxed regarding their engagement in the process and indicated that once they had read through the initial information in the text they were reasonably clear as to how they were to proceed. One respondent suggested that he believed the program was going to represent problem solving at a more advanced level and a further two students indicated that they felt rushed and uncomfortable during the activity. These students experienced feelings of pressure as they believed that they needed to increase the speed at which they completed the tasks.

        ‘I felt rushed… so I felt under pressure to get the problem solved in a much faster way than I normally would. This meant that I had to read faster. Normally I like to go back and re-read sentences and paragraphs but I felt under pressure not to do this. I like to break every sentence and go over it so I felt I didn’t do as well as I normally would have done with this’.
