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Abstract
Discourse software was installed at Coventry University at the beginning of 2004.  Only one week after its installation and a 2 hour training session, I gave a demonstration using Discourse to a meeting with external visitors.  I have visited various Higher Education establishments in the UK where classroom communication systems (CCS) have been in use, observed the use of Discourse and handset operation in lectures and spoken to users of Discourse and other CCS.  At Coventry University, I have observed Discourse in use, used it myself and written reports on its use.
This paper reports some of the observations from the sessions, discussions with various people who use CCS, describes the Discourse system and concludes with guidance on the use of CCS.  

Progression of the task
Visits and Observations

Visits were made to Higher Education establishments within the United Kingdom that use CCS.  Observations of the use of CCS at most of these establishments were made and examples of activities recorded.  Interviews took place with tutors to ascertain the effect of using the CCS with their students.  Students were approached to ask for their responses regarding the use of CCS.   

Local setup of system

The Discourse CCS system was installed and tested in various locations within Coventry University, for the purpose of testing and running pilot sessions. Tuition on the facilities of the system was received.  Instructions and guidelines for its use were written, based on Visits and Observations (above), focus group input (below) and experience.

Local Trials

Focus group 

The thinking behind the Discourse CCS system was first presented to the members of the Task Force, Teaching Fellows and key members of Coventry University at an away day.  From this, the group produced a list of questions that they would like to pose users in other Higher Education establishments.  Some members of the group volunteered to pilot Discourse in their sessions.  

Local trials

Sessions took place using Discourse by tutors in two Schools and Coventry University.  Questions were used “on the fly” in the sessions in one School (S1).  In the other School (S2), Discourse was being used as a way of getting the students to ask questions to a visiting speaker.

Discourse was introduced to members of the academic staff on several occasions: to tutors who were working towards the Postgraduate Certificate in Higher Education, at an internal Conference for a School in the University, the internal staff conference “ELATE” and in the University’s Learning week.  Apart from at the ELATE conference, during each of these sessions, Discourse was actually used by the participants.

Action

Creation of recommendations

Data collected from local and other establishments was used to create recommendations for the use of Discourse CCS.

Dissemination

A presentation was made in Coventry University’s ELATE conference.  Observations, conclusions and recommendations were placed on Coventry University’s Online Learning system for members of academic staff to view.  It is hoped that this document will be read by members in the wider community. 
What is Discourse?

Communication software that uses linked computers

Discourse is a computer software tool that uses networked computers to allow communication between a tutor and students in a session such as a tutorial or seminar of up to 30 attending.  With the Discourse software, students each have access to a computer and they can enter their responses to questions that the tutor asks.  The tutor immediately sees the responses as the students type them and can proceed depending on the answers that the students give. A type of communication system used in a similar context is the use of handsets. In this case, it resembles the “ask the audience” system used in the “Who Wants to Be a Millionaire?” TV programme.
Different types of questions

As well as multiple choice questions there are several other different question types. These can be prepared in advance or questions can also be asked “on the fly”.  All responses can be collected.  

Feedback

Feedback to the students depends on the type of question asked. Graphs (pie charts or bar charts) summarising the trend of the responses can be displayed in students’ screen. Also individual or groups of verbal responses can also be displayed.  Feedback can be sent to the students immediately.

As well as questions...

There are also opportunities to provide images: as if each person had an individual presentation on his or her own computer screen.  A web site can also be presented on screen, giving students a starting point in travelling the Web.

Collation of responses and data reports 

Responses given by students can be saved and printed.  Reports of their responses can be created and exported to an html file or to Word or Excel.

Reports of visits
Extracts of the visits that were made to the following Higher Education establishments are included.  These are in note form and summarise the main gist of what was gathered from each visit.  The visits were made to people in the following places within the UK:
(H1) A Higher Education establishment that uses handsets
(H2) A Higher Education establishment that uses both handsets and Discourse

(H3) A Higher Education establishment that uses handsets as part of a complete restructuring of students’ learning environment 

(H4) A Higher Education establishment that uses handsets and has been developing the response software
(H5) A Higher Education establishment that uses Discourse with continuing support from a person whose major role is to set it up and be in the sessions
Questions from in-house…
I had previously asked for questions from the members of Coventry University’s Task Force and the Teaching Fellows that I could give to people whom I was going to visit.  These questions were used as a basis for the informal discussions that I had with people whom I visited.  Extracts of the reports of these visits, including some responses to some of the questions posed, follow here.  
(H1) A Higher Education establishment that uses handsets
The system used comprises handsets with buttons numbered 1 to 10 and 3 coloured buttons green (medium) – the default setting, yellow (low) labelled L and red (high) labelled H to represent the confidence of the answer.  The handsets were a similar size to a TV remote control set.
There were 130 handsets altogether. There were 3 receivers approximately 10cm x 20 cm x 10cm each standing on poles at the front of the lecture theatre. Wires from there went to the portable PC.
The PC screen showed a grid of squares representing the handsets. They changed colour when a button had been pressed to indicate an answer. The tutor often used this to congratulate the first person who answered correctly (the numbers on the handsets corresponded to the squares on the grid).

Reasons for using of the PRS system: 
The tutor used the PRS to encourage student engagement in the topic, to clarify whether the students have grasped and to let the students check their own understanding. 
One advantage of the PRS system is that students receive instant feedback and this is useful as they remember the context of the question, when it was asked.
The tutor found that there was a change in attitude of her students to her. She found that the PRS system helped to break down barriers. It gave the students confidence to say that they did not understand. She found that it promoted discussions. 

Anonymous vs named mode

The tutor had used the system in named mode: attendance increased but students were more nervous in giving answers – taking a longer time compared with anonymous use.
She found anonymous use more successful. Named use was thought to be too much hassle to use although she did it by having a numbered list and the students took the appropriate numbered handset from the boxes.  The tutor said that a Criminology lecturer was going to use the PRS system in anonymous mode to question the drug habits of the students.
(H2) A Higher Education establishment that uses both handsets and Discourse
I asked the tutor the questions that were given to me by the Task Force and Teaching Fellows.  I also discussed use of the Discourse system by a tutor who does a lot of the authoring and a maths tutor who also used Discourse.  I also viewed four short video clips relating different types of CCS. The tutor produced these with the aim of showing them in locations where he couldn’t take the CCS, for example, on a forthcoming trip overseas.  Finally I viewed an afternoon’s set of lectures – one using dynamic CCS with handsets and a session using Discourse, and asked students for their comments.
If the system is on an institution’s network (as the setup in H2 is) then there are no problems.  As far as the mobile system is concerned then the tutor whom I met is totally responsible for it.  All computers communicated by a wireless connection so orientation in a room did not matter.
Why would I use it?

Tutor: The words “engagement” and “involvement” keep recurring in this context. It’s getting the students actively involved, not listening to words/pictures. If you put “Alternatives” and “Lecture” in a search engine you would probably pick up people such as Ramsden and Laurillard and have quotes such as “lectures are a waste of time” and “students can only concentrate for less than 10 minutes”.  Asking questions provided natural breaks. It forces you to stop between rabbiting.

How do you evaluate answers?

A solution frame is added after the question frame. The students are expected to read a chapter of a book before attending a session. The first question in the handsets - lecture is a list of questions and asks, “how many of these do you think you could answer?” Then at the end of the session, the same question is asked again, with the same list of questions. The answers are all saved.

During the session with the handsets here it is possible to give an indication as to whether a concept is understood or not. A number appears at the bottom right of the screen to give an idea of the average response.

Answers are saved and can be examined to check post-session if students have understood or have problems.

Does it really change the nature of the lecture?

Yes. My observations: the Discourse session was the second session, held at 4.00. The earlier session (with the same students) was using the hand held sets. This was 1¾ hours and I think that the students were pretty tired at this stage.

The types of questions used tended to be open ended and some “off the cuff” questions were also asked.

There was also a “fill in the blanks” type of question. Generally, MCQ was not used in Discourse (it had been used extensively in the previous session).

So - some answers were somewhat facetious/humourous- 

Question: Why do astronomers use different coloured filters?

A: “It’s pretty :D for accurate reasons, don’t know why tho, sorry”

A: “So they can use the telescope for a disco.”
The tutor had previously used Discourse with the green light on and during the session, a student asked for it to be switched on. This meant that students could see at once whether they had got the correct answer and the tutor said that in previous sessions, he found the students who had correct answers were able to help others in the group.
The tutor also used the feedback facility of Discourse - the chart (everyone had the correct answer!). He also put all of the comments up at once by selecting all of them and sending them to the student display.

Questions were prepared off-line, put onto a USB memory “stick” then imported.

(H3) A Higher Education establishment that uses handsets as part of a complete restructuring of students’ learning environment
The tutor is a pioneer of the use of handsets. However, he emphasised that it was not the use of the handsets alone that changed the nature of the teaching - it was the whole re-arrangement of meetings.
The handset/response system can be used with as little as one question part way through a session. The question could be something as open (and useful) as “do you understand what I’m talking about?”
From the experience that he gained while he was in the USA, the important part of this is the active learning of the students.
As far as tutors are concerned, some people will never be comfortable with question/answer sessions. Whereas in a lecture situation, the tutor is active, in a studio situation the students are active and the tutor can move around.  Staff in problem-based learning sessions don’t know what they are going to be asked so they need to have extra people to help in a session.

e.g. “ mechanical dissection” exercise on the composition of an item.  Students are asked to find out what something is made of and may need to ask a number of experts to analyse parts of the item given.
The format of lectures was changed from 1 hour to 2 hours. This was done in the USA and the main reason given was that discussions continued after one hour.  A cost-benefit analysis was made and it was found to save about 30% of academic time. (The 2 hour format had at least 2 members of staff and the group of students was 60). In the new model, staff are given more time so they can “potter about doing research”.
There were large classes to consider - 140. The old model (300 students, split into 2 groups). The rooms were not big enough and tutorials had to be doubled up.
One of the rooms mentioned was a “studio in the round” which was two semi-circular rooms made into one and comprised 3 teaching teams. It was based on architecture used in a School in Rensselaer Polytechnic Institute in New York.

How do you evaluate answers?
Answers are evaluated by discussion. The question the tutor has been asked is “when do you stop asking?” and he said that the best questions are where there is dissent amongst the students in the class. One strategy is to ask the students a supplementary question [I saw this on the tutor’s video], and to get them to discuss in small groups. [The seating arrangement in the rooms was for 4 students and the most modern had the seats in an arc.]
The tutor suggested not to continue until 90% “get it” as those who are more able will be waiting to continue. If 25% don’t “get it”, then stop there. It may need other means for them.

Surprises 

The problem with retention was the first reason for doing this method (25% were leaving in the first year). This has been reduced greatly. Most now (of 137 only 6 students were lost) most said that they had made the wrong decision. 2-3 students would repeat the year and of those 1 would stay.  Previously when asked why they were leaving they would say “we don’t like it here” or “we don’t like you [the department]”.
(H4) A Higher Education establishment that uses handsets
I met a tutor who coordinated the use of handsets (tutor 1) and observed a session being given by another tutor (tutor 2).

Tutor 2 wanted to use something in a tutorial setting that involved engaging students. He saw tutor 1’s demonstration in an internal Learning and Teaching Conference and saw the benefit of handheld systems, in particular the simplicity of the system. He started to use the system initially to build a rapport with the students. In the session that I observed, it was the last session before the examinations so took the nature of a revision session, using multiple choice questions that the students could answer using their handsets.
The number of answer options used on the video and in the session I observed was 5, the fifth being a “don’t know” option.
As far as the number of times a question is asked; tutor 2 never asked more than twice. He mentioned a colleague who introduced a “50/50” option. (Removed all answers except for 2 and asked them to “vote” on these.)
Surprises

Tutor 2 was surprised how useful and helpful the system was to him. He wanted the students to engage and learn a bit he also found that he learnt a lot from using the system.
Tutor 2 naturally uses questions in a session lecture so found the move to using handsets a very natural one.
I suppose you have some technophobes?

Some have an assistant sitting only on the first session. Tutor 1 recommends that someone is there to drive the handheld software so that the tutor can concentrate on the content of the session.
Observations made during a statistics lecture given by tutor 2
Tutor 2 first used the handhelds as a response to the demand that there was no tutorial system built into the course. There were 200-250 students attending 4 lectures and a 2 hour (staffed) practical per week. He has since tried the tutorial for 2 years using the handsets.
This session was a revision session – the last session before examinations.  Tutor 2 had a series of questions for the students, which he presented on acetate sheets.  The students each had a handset, which was handed out to them anonymously at the beginning of the session (and collected at the end).  There was someone working the software for the handhelds, so that when the question was posed, a table appeared on a separate screen (the main projector) in the lecture theatre, to indicate who had answered.  There were several receivers installed in the ceiling of the lecture theatre.  As it was a large room, some were positioned towards the back, so that signals from the handsets could be picked up.  The questions themselves were put onto acetate by the lecturer and were displayed on a separate screen.
A reminder was issued to students to switch on their handsets!  Everyone was encouraged to check that their handsets worked.  (Each had a number on the back and when a button was pressed, the number was displayed on the screen.  Numbers having the same digit showed with the same background colour, for example, 7 with grey and 3 with yellow: 147, 127, 157, 153, 123, 163.)  I had a handset numbered 477.
The PRS software had been re-engineered internally to include a feature to give the numbers of the handsets belonging to the people who had not yet responded.  The students did not know this at the start of the session.  The re-engineering was successful in isolating one person who supposedly had not answered: her handset was no longer working and so was replaced for the rest of the session. I responded to all of the questions.  For one question, I realised that my handset was one of the few remaining ones to reply (I thought I already had done so).  It turned out that the person with handset 447 had replied at about the same time and I had misread the display. 
Tutor 2 asked a question which required a verbal answer (from an audience of over 90% females) and it took a long time for someone verbally to reply (a male).  
In the second question, a lot of people gave 2 or the right “false” answer.  Tutor 2 went through 2 of the “wrong” true answers.

The general format was: tutor 2 asks question; students answer; display of chart showing the proportion of answers; tutor 2 decides how to proceed - either if there’s a clear indication of people getting the correct answer then congratulate and move on or discussion of answer, give clues and ask again (no more than twice).
(H5) A Higher Education establishment that uses Discourse 

Tutor 1 supports the team of people who are primarily involved in their professional practice within the establishment.  They use an older version of Discourse.  The sessions that are used in the H5 are case study based and they are problem-solving and Discourse was found to the best way.  They use three steps in solving their problems. The difficult problems are where you get a member of the team who just reads a lecture and only asks two to three questions and doesn't get into discussion at all with the students. Students enjoy solving the problems using the Discourse classroom and that particular aspect of learning and learning method.

Strategy

A problem-solving case study is published on a specially created RFC Discourse website.  Students work through that and prepare by reading it and then they go along to the session. There’s a cyber tutor option, where students can e-mail questions related to topic to tutor 1, and she will forward it to the team member. They also have a tip of the week, which is a question-and-answer session set of paragraphs and on-mouse-over the question area; you can get the answer to it. 

How does it differ from a WebCT discussion forum?

As far as H5 is concerned, the discussions, in the form of question-and-answer are more structured, and they follow a format by the initials “Q. E. D.”. First a Question is posed (the Q), then the tutor Evaluates the questions as they come in (E) and then D: there is a Discussion that takes place of the point .You don’t have to have the discussion if your students know what the answer is.  It’s only when they start to have problems that further discussion is needed.

Why would I use it?

It’s content-free, you can put on what you want, there is a lot of freedom involved (go back to question 4), and the students love it. 
Tutor 1 wrote a newsletter, giving people's views: that of the Discourse UK director, a tutor and a student. They all wrote what they thought about Discourse at H5 in the newsletter, and the student was a volunteer who wrote the student’s story.  One particular comment was “I can’t fall asleep”.

Does it have an effect on retention or attendance?

One department in H5 attempted to evaluate this, but it was not a realistic evaluation, because the sessions without Discourse were just straight lectures and sessions with Discourse were case studies.  A more realistic opportunity would have been case studies with Discourse against case studies without Discourse. In any case, this study was abandoned because they were finding that only one person was turning up for the straight lectures and everyone was turning up for the Discourse sessions!  
Use in trials locally
Two tutors used Discourse in a test basis at Coventry University: in Schools S1 and S2.  

The session in S1 was a lecture and approximately 30 students attended.  The types of questions used were “yes/no” and “on the fly”.  The tutor volunteered to use Discourse as he naturally asked his students questions in a lecture setting.  He generally reported success in the sessions.
The session from S2 that I observed was given jointly by a visitor and the tutor.  The topic included a visiting professional and Discourse was used to break up the session and to ask students to enter questions for the visitor.  The tutor usually used the Discussion tool of WebCT in a class setting; so much so that when the students were asked to start up their computers, many logged into WebCT also.  I observed the session and I was there as operator of the tutor’s computer in a similar manner to tutor 1 in H5.  The tutor gave the following feedback: “the system is too teacher-centred and although it can be useful for targeted research, it is not suitable for the kind of student-centred constructivist approach that I take.”
Criteria for best practice
The criteria listed below are based on the observations made in the sessions that I attended, interviews with users in Higher Education establishments and personal use of the Discourse system.  
Use Discourse with 30 or fewer students

Of the eight sessions reported here, four used Discourse technology and four used a voting system.  The main disadvantage in the Discourse Technology is that is works best for small numbers: it is limited due to the type of response that can be made and the job of the tutor scanning through the text of the responses.  30 responses of one line of text would fit onto one screen.  In order to respond to the replies made by the student, the tutor needs quickly to ascertain what they all are!
The voting systems were in use generally with groups of the order of fifty or more students.  There is a disadvantage in that the responses are simpler, so it needs careful wording of a question in order to obtain a rich set of answers.
Have someone other than the tutor to operate the software
If the tutor is confident using software in front of a group of students, then they should do so but the option of having a helper (technician/coordinator) to work the software should be there.

About half of the sessions that I observed had helpers.  This gave the tutors the opportunity of proceeding with their lecture with little disturbance which would take place if they were operating the software.  In more than one session using the voting system, the tutor’s lecture took place using overhead transparencies.
Extra advanced preparation can be no more than emailing the questions
If helpers have been designated, then they can put the questions into the Discourse in advance.  In the case of using the Discourse at H5, the tutor had emailed tutor 1 the questions and she put them into the Discourse database.  As Discourse can also be used for questions “on the fly” then this does not have to be the case; a lecturer can pose an extra question at any time.  The tutor in S1 noted that: “[Discourse] would work best as part of a well organised lesson plan”.

This is not the case for the voting system as all questions are multiple choice.  Notes could be made of the question and the response made and they could be matched later.  
Students’ responses can be saved for the tutor and the student
One of the main advantages of Discourse over the voting systems is that all answers can readily and easily be saved.  Reports of the answers can be produced in order of the question or in order of the student.  This means that tutors can have time further to reflect on the answers given, adjusting plans for future sessions accordingly and students can have printouts of their responses. Students’ printouts were made available in one of the sessions that I attended.
Anonymous vs named students
It is possible for a class of students to log into Discourse according to a list of names which has been previously imported.  In a similar manner, it is possible to allocate the same handset of voting equipment to a student.  
The majority of tutors preferred to use the systems in anonymous mode.  One person did a study comparing the two modes and concluded that students were more inhibited when they were not answering anonymously, significantly slowing down the time taken to answer a question. Another stated that the advantage of anonymity is that, for example, sports science might answer a question such as “how much do you exercise?” more honestly.
Of those who said that they would have preferred to have used a named mode, both were in Coventry!  This is probably because they are accustomed to using WebCT where students use the Discussion tool while they are logged in with their own ID.  Another advantage of using named mode is that responses could be used for assessment purposes.  The problem is that this may hinder the speed of responses.
It doesn’t matter how many questions are in a session
It did not matter how many questions were asked.  What was important was how the responses were used.  I observed sessions that were questions from start to end and ones that had no more than one in the middle.  The sessions that worked most successfully were ones that gave feedback on students’ answers, used their responses to explain further or give clues, asking if students wanted to change their minds and responding to the students’ replies.  Working in this way created a dialogue with the students.
What the students thought
Generally, students liked the use of CCS.  They certainly preferred it to a lecture.  More than one said that it was fun and that it kept them awake.
Where there was some dissent was when they had to prepare for the session by reading a chapter in advance and coming to the session which was completely problem-based.  One student said that if you knew it anyway then you learnt nothing new in a session and if you hadn’t read up, then the questions would probably not make much sense.
In the sessions that I observed, all students were engaged in the sessions. 

One distinct observation was that during one session, which had previously had all students engaged in answering using a handset, the tutor requested a “hands-up” response and it took some time before a hand appeared.

The students in a session held in Coventry University, who previously had used WebCT for their discussion reported back to the tutor “frustration at the fact that they could not easily get to their feedback. They said that they could have done the same in discussion WebCT and seen the result immediately.”
Make sure that it works from the start of a session
In H4, they emphasised the importance of making sure that every person’s handset worked at the beginning of each session.  As far as Discourse is concerned, students logged in and a count made of those there.  In the session at the H5, “teaser” questions were asked at the beginning, to help break the ice and to check that all was working.
It is useful to know how many handsets are in use at any one time. A development to the software was made at H4 so that they knew who hadn’t yet replied: numbers of those handsets appeared at the bottom of the screen for all to see.  This was useful as if a handset stopped working during a session then a student is more likely to mention it and it is another way of confirming that a handset’s response has been registered.
Be prepared for surprises

Tutors were surprised on more than one occasion with the responses that students had given.  One surprise reported was that the answer one person offered would have killed a hospital patient!  At that stage, the tutor was able to steer the group by asking another question: “What would happen if...  (giving the student’s response)”.  Someone was then able to identify the correct response to this.  The advantage was that the student who gave the wrong answer was not identified in any way and the misunderstanding was quickly resolved.
A tutor reported that a certain topic had been taught in a certain way on several occasions. The tutor asked what was thought to be a simple question, only to realise from the answers given, that the group had misunderstood a basic concept.  As a result, the tutor had a major review of the way that that particular topic had been taught.

It doesn’t matter when the CCS is used during a course
I observed Discourse being used in the first session that a tutor had had with a group and mistakenly thought that the session was not the first, as the rapport between the tutor and the group was so good.  I also observed a session which was the last session that the students had and concluded that it was ideal for use with revision sessions and it added an extra dimension and made the session more engaging for the students.
Ignore silly answers

There were one or two instances of “silly answers” and these were purposely ignored by tutors, in order to discourage an onslaught of them.  Usually the person who answered a question was not asked to own up, unless it was a particularly good answer. 
Encourage brief answers to open questions
In order to enable rapid scanning of the responses, tutors using Discourse have given questions that only need a brief reply or suggested to their students that only a few words are needed.  An alternative would be to use the “explain” option – see below.
Use the “green light” option in Discourse 

The green light is a way of giving instant feedback to students when they have given the correct answer to a multiple choice question.  In an observation at H2, a student asked for it to be switched on, which meant that students could see at once (and hear, as a sound was also emitted) whether they had got the correct answer. The tutor found the students who had correct answers helped others in the group.

There is a converse to this – I was told of students who were accustomed to the green light being on would continue “guessing” a response if the option was off, with the assumption that they had not yet got the correct answer!

Use the “explain” option in Discourse 

When setting up a multiple choice question in Discourse, the tutor can give the option of including a text box entitled “explain”.  This appears after the possible answers that a student can choose and would enable students to develop their reasoning.  It would also reduce the amount of text which could result if the same question was posed as an open question.

Comparison with other methods
These comparisons are based on the observations made in the sessions that I attended, interviews with users in Higher Education establishments, reading literature produced by users of CCS and personal use of the Discourse system.  

PowerPoint is just one-way and is not a discussion tool
Michael McCabe of Portsmouth University discussed the one way aspect of PowerPoint compared with the many-way communication of Discourse in his paper “Teaching with CAA in an Interactive Classroom”.  If necessary, PowerPoint slides can be incorporated into the Discourse so that they are displayed side by side with a question. 
Discourse is bi-directional

Unlike the handset method where the electronic responses are only from student to tutor, using Discourse, the tutor can also reply electronically to an individual student’s response. Michael McCabe’s paper “Teaching with CAA in an Interactive Classroom” (mentioned above) gives details and further comparisons between Discourse, handsets with PowerPoint (labelled Group Response system) and Computer Assisted Assessment (CAA).
All students can contribute to discussions
Students need have no embarrassment as answers were recorded anonymously in the sessions that I attended.  Responses are collected simultaneously which speeds up proceedings.  Compared with a verbal questions and answer technique, everyone is able to contribute simultaneously and the mode is such that everyone is expected to contribute – everyone has a handset or computer by which they can contribute.  

Favourable comparison with brainstorming

As the students enter their responses into Discourse, time is not lost in writing the responses on a whiteboard. Responses can be exported to a Word document so that they can be processed further.
Instant feedback for tests
Discourse can be used in “self-paced” mode, for example for assessments.  Students in H5 were so surprised that their marks for a test  could be given to them as they left the room that they preferred to go away for a while and return for them.  Printouts could consist of the question, the student’s response and the correct answer, as well as the overall mark.
Discourse is easy to use

I was able to demonstrate the use of Discourse to people from an external establishment in Higher Education within a week of being shown how to use it.  On occasions when I have done other demonstrations, there has been a gap between using it, I found Discourse very easy to return to use as a tutor.  Discourse can easily be used in asking questions “on the fly” and a tutor can add questions ad lib to an existing set of questions. All students need to do is to log into the system and answer the questions as they appear.  
CCS are excellent tools for revision sessions

In H3, I saw the CCS being used very successfully for a revision session.  By its very nature, such a session lends itself very well to a question and answer form.  Using the CCS system means that all are involved not just the people who would usually respond verbally.  In discussion with the tutor of H3, he observed that it can become a game between groups or members of a group.  One group kept an unofficial tally of who was the first to press a button to reply to a question.
Number of students

The main disadvantage of Discourse is that it works best with a small group of students – a maximum of 30 has been quoted to me.  Any more than that number means that responses do not all appear on the screen and they cannot easily be scanned by a tutor.  However, numbers in the order of hundreds can use the PRS system with handsets.  Responses would be simpler as only multiple choice questions can be used but everyone in the group would be involved.
Computers are needed by Discourse
Discourse needs a room with computers for the students to use.  However, it does not mean that portable computers cannot be used as I observed a session using Discourse on computers that had been moved to the room and set up there.  As wireless technology is becoming more readily available, there could be no limit to the type of room in which Discourse could be used. 
Use with students who are disabled
The places that I visited had little experience of working with disabled students.  However, in discussion with the tutors at various sites that I visited, I came to the conclusion that disability is not a major issue in that there are a variety of potential solutions available.

Groups
H3 uses groups of students and therefore groups share the communication system.  Working in this manner can mean that the question is repeated within the group and all members of the group help each other.
Professional helper or communicator
If a student had a helper then the helper could communicate the question to the student or help them convey their response or both.  
Extra time is an advantage
During a session that uses CCS, there is a pause after the question has been displayed (and spoken). As a result, students can think about the question and enter their replies.  Such a time is particularly valuable for a student with dyslexia.
Easy to email questions in advance

In that it is recommended that questions are put into Discourse in advance, it is easy for a tutor to email the questions to a student who would benefit from having the questions in advance.

Students at home could use Discourse
It is possible using Discourse to enable students to access the system remotely.  All that would be needed is the Discourse student program which is an .exe file and is put onto the Desktop of a pc and knowledge of the IP address of the tutor’s computer.  In this way, if a student logged into the computer and used a mobile phone (assuming that broadband was not available), they could have live access to the session and their responses could be monitored in a similar way to those of the rest of the group.
Costs in scaling up
Computers

Discourse needs to be run on a set of computers that are connected to the Internet and the IP address of the tutor’s computer is known by the rest of the computers.  The student version of Discourse can be added remotely to the computers in a room.  The tutor software needs to be added to one computer in a room.  If wireless connections were available and students had portable computers, then it could be used within a lecture theatre.
Training of tutors
Tutors who want to use the system would need to attend a session which would brief them how to add the questions to the system, how to log the students in and how to use Discourse to obtain reports after the session.  The tutor computer in a room needs to be set up so that the tutor can use it.  Tutors need to have Discourse on their own computers so that they can develop their set of questions. A USB memory stick could be used (and has been used) in the transfer of sets of questions to the tutor computer in the classroom.
Helpers

A technician or research assistant can be trained to add the questions and use the Discourse so that the tutor can concentrate on delivering the course.  This would be similar to the training of the tutors mentioned above.  If a tutor relied on a helper, the tutor would need to be briefed on the types of questions that could be asked.  Helpers also need to have Discourse installed on their own computers. They can then add the set of questions supplied by the tutor. A USB memory stick could be used in the transfer of sets of questions to the tutor computer in the classroom.

Training of students

Time taken to train students is negligible as it can be done as they use Discourse.  Students can help logging into the system and all they do then is answer the questions as they appear.  They don’t use an Enter key at all as the response appears on the tutor’s computer as the student types it.  If students use Discourse in self-paced mode for assessments (not generally discussed here) then they would need to be told to click the arrow to get the next question.

Licence

The current licence is for an unlimited number of students but only one member of staff teaching a session at any time.  This would need to be reconsidered from the timetabling point of view if there is a larger uptake of tutors.   Apart from the H5, there were only small pockets of users within the Higher Education establishments that I visited.

Conclusion

This report is a culmination of the experiences gathered for using Discourse, observing its use and interviewing users in Higher Education establishments.  All of the people whom I visited were extremely generous of their time and showed examples of best practice.  In two instances, the tutor used his acetates or PowerPoint and posed the questions and a helper used the software to collect and display responses.  If I could just take one thing from each of the visits that I made, it would be the following:

(H1) The people who are responsible for looking after, setting up and keeping the system in order need to know how to do this properly.

(H2) Using Discourse with the green light setting on (giving instant feedback of a correct answer in multiple choice questions) encourages students to discuss with each other and help each other reach the correct answer.

(H3) Using the response system (accompanied by a different organization of rooms and learning strategy) helped in the retention of students.

(H4) Lectures can become entertaining and engaging: a session where there was very little vocal response to a question had everyone responding using the handsets.

(H5) Students were not afraid to answer questions via the response systems.

Creation of a learning environment where the CCS can readily be used

Discourse has been installed in Coventry University in several locations.  It can be used easily on entry to the room – the Discourse icon is in the Desktop of the pc. Discourse has a simple logging-in procedure.  There is a negligible learning curve for students and tutors – Students just need to log in and answer the questions.  Tutors need a short training session.  The minimum of preparation by tutors could be using Discourse and asking questions “on the fly”.  A Discourse Guide to getting in has been produced for members of University staff.  The minimum of adaptation is needed – Discourse is easy to use.  A strategy for using Discourse has also been produced.
An exposition of guidelines for the best use of the CCS

Guidelines are included in this paper 
A comparison with other methods (in particular those currently in the classroom environment)

Discourse compares favourably with traditional methods, encourages engagement of all students and is multi-dimensional in communication possibilities compared with PowerPoint and handset use.
A list of examples of best practice

A list of examples of best practice is included above 
A list of unexpected outcomes (pitfalls, surprises) that may be encountered
A list of unexpected outcomes is included in this report in the “best practice” section.  Most surprises were pleasant – tutors suddenly realised that students were incorrectly receiving some of the messages that they had attempted to communicate.
Ways that the CCS may be used with people who are disabled 
CCS may be used with people who are disabled (eg dyslexia, hearing difficulties) and this is included in this report.  This was not thought to be a major issue with people that I interviewed.

Estimation of the costs in scaling up the CCS for use within the University

An estimation of the costs in scaling up is included in this report.  A minimum of resources is needed as connected computers are already available in the University.  In the future, portable computers with wireless connections could be used in rooms without resident computers.
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