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Introduction

This project investigated the use of interactive classroom techniques to the teaching of both large and small class groups in the early stages of the engineering courses. The aim of interactive teaching is to involve all students within a group actively in the teaching learning experience. They interact through a ‘classroom communication system’. The system used here is at the lower end of the price spectrum and hence more limited in its potential. This allows responses to be made to multiple choice questions within a specified time interval. It has been used in large classes with a single response from students working in small groups and in small classes with students responding individually. There are two first year units in Mechanical Engineering that were timetabled in appropriate slots to provide the opportunity for this pilot study with minimum disruption to the normal programme. In addition a survey of current users of this technology was undertaken principally to confirm that the hardware choice was appropriate. 

 Aims

To confirm the potential of the methodology

To establish a base of in-house experience

To determine if the techniques can be applied in smaller class situations.

User Survey

This survey was undertaken by an undergraduate student within the Department of Mechanical Engineering as part of his final year project. The opinions of current users of interactive methodologies at institutes worldwide were sought by means of an online questionnaire. By the conclusion of the poll, a total of 35 responses had been posted by teachers and lecturers using interactive teaching at institutions across the globe. 

The results testify unanimously to the effectiveness of this approach.  High participation levels are achieved from even the quietest of students and a wider enjoyment of such sessions is appreciated.  Both staff and students alike acknowledged the advantages the availability of immediate feedback given by allowing the speed of learning to be adjusted accordingly.  One of the most positive findings was with groups of less than ten students where ratings where higher than with some large groups.  Although not in itself surprising, the fact that it is used in such small group environments was unexpected.  

A benefit often proclaimed of the interactive approach is its ability to promote discussion and hence Socratic learning. The responses received fully support this and indicated that the instructors must genuinely appreciate that the combination of the new technology and ancient methodology is able to facilitate peer group learning in the associated sessions.  

It also became clear that the most suitable technology for incorporation within the University is the Classroom Performance System (CPS).  Although CPS lacks several small features, its general completeness as a self-contained interactive package brings it to the forefront.  It can handle the numbers of students who typically participate in engineering sessions and is produced by an organisation that appear genuinely dedicated to the sole market of interactive teaching.  

It was concluded that the theoretical benefits of interactive learning are as readily apparent in real class situations as they are in the texts.  The enabling technologies whilst perhaps expensive are easy to use from all perspectives and are a worthwhile investment for any institution.  

Large Class Trial

Large group teaching takes place in the first year Applied Engineering unit with the principal objective to improve students’ motivation and interest in the various engineering subject disciplines. This unit is already intended to give students a flavour of the range of engineering activity through work on real engineering problems and show application of the theoretical background. It thus deals with quite difficult concepts that would be well suited to the interactive approach as described above. Each exercise is also assessed, and the interactive system allowed this to be incorporated into the classroom work thus saving staff time in marking.

The most arduous feature of the implementation was the preparation of the presentation material in a suitable format. Although this was based on an existing PowerPoint lecture and question sheet, there was considerable effort required to re-format the material. The final product would however have been relatively easy to update and adapt in future classes on this topic. 

The class exercise was run twice with half the total students (approximately 70) in each group. Two members of staff attended and the students worked in groups of three. Students had to perform a series of calculations in a sequence guided by the questions. The questions were posed and a limited time allowed for the groups to respond, this time interval was based on immediate observation of progress rather than any pre-determined absolute limit. The answer to each question was given and explained before moving on to the next step. This was intended to keep all students involved with the progress and allow them to catch up if falling behind. The staff were also available to help individually in such cases. 

This format worked well and the students were indeed involved in the bustle of performing the exercises and the entertainment of responding with handsets, and seeing these recorded. One significant disadvantage was the time taken to issue and return all the handsets. Overall less material was covered than with a more traditional approach. However, it was apparent that only a few students (2-5 in each session) were not involved. Thus there is a levelling effect in the progress made by the majority of the cohort. Students were generally appreciative of the experience and enjoyed the different style of the session.

Those students that did get completely lost during the session were very lost indeed. It is quite likely that they would have been experiencing similar difficulty in a more traditional setting but this would not have been as evident either to them or the staff present. It is considered that the exercise could have used more staff with benefit to help those students falling behind. 

Considering that this was a one-off event and that the students did not have the benefit of frequent experience in the use of the hand-sets and the style of the exercise it should be considered a success. 

Small Class Trial

Small groups (10 – 20 students) taking technical seminar classes as part of the Engineering with Language Programmes. The motivation and quick assessment objectives are equally valid here but the main thrust is in ensuring involvement of students that are reticent to show-up their self-perceived weakness in the foreign language (embarrassment factor). Increased participation would help address a considerable problem with these Programmes in terms of the attrition rate amongst weaker students (GCSE in language) in the early stages of the course. Those that do continue have graduated with great success (this year a student with GCSE grade C entry level has been awarded the language prize). 

In the trial sessions, the first quarter of the hour was devoted to a brief explanation of the system and a recap of a particular subject area on which the lesson could be based so that the focus will be more on the system and its use. The actual interactive period using the CPS was run for thirty minutes with a set of multiple-choice questions on the revised topic. Within the remaining fifteen minutes, feedback could be collected from the students concerning the technology and possible benefits they could see from its wider implementation. Seven elements were identified as being suitable for survey:

· Ease of use of the system for student

· Increase class attention

· Frequency of use

· Ease of participation / embarrassment factor

· Student enjoyment of seminar

· Advantage of immediate feedback

· Perceived improvement from increased use

For these points, the survey consisted of seven multiple-choice items with five corresponding alternatives in each case ranging from strong agreement to strong disagreement. The result showed that the CPS was very easy to use, increase the attention level, enjoyable and the immediate feedback was much appreciated. However, opinions were split about the frequency of use with a majority recommending the system to be used only every few sessions. Also, the popular opinion was slightly more reserved about the improvement of performance due to the system.

 The students were also asked to comment about the following points:

· Best aspect of interactive system

· Worst aspect of interactive system

· Enhancement of learning experience

As for the best aspects of the system, the fact that it forced every individual to pay attention the whole time, the freedom to participate anonymously without being publicly embarrassed by a possible wrong answer and the instantaneous feedback were frequently cited.

 Worst points of the CPS could be divided into two areas: the silent response method and so, far less verbal use of the language in what is predominantly a language course and the perceived limitations of the multiple-choice approach.

It was felt that the system can be used in the enhancement of learning experience through increased self-confidence and awareness of individual’s knowledge that the immediate feedback was able to deliver. Students highlighted both the advantages of being able to learn new vocabulary quicker by ensuring that it is memorised, and also the benefits for recapping work already covered in previous sessions.

Conclusion – Future implementation

The CPS was bought and is now used in the Department of Mechanical Engineering mainly for review sessions of Year 1 and Year 3 French/German technical seminars of the Engineering with Language Programmes. 

Due to the nature of language classes where it is not only useful to test the reading-comprehension knowledge of the student, but also his listening and speaking ability, it would be interesting if the system could be integrated with other audio and video media. 

