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Introduction

I see my professional development as a process of lifelong learning which in
my case started directly after I had left school when I began to teach adult
evening classes. I have always loved teaching, in particular new subjects or
unusual courses, for example, light design for film and media. For that reason
this portfolio is not just a snapshot of my teaching practise at the university
but starts early in my life and will hopefully help me in the future to develop
my teaching even further.
My Portfolio of Academic Practise is structured in the following way:
I’ll give first a summary of my past and present experience as an academic.
Then I’ll present my philosophy of academic practise and then make my
claim linking it to the evidence in section 7.

2
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My past key teaching, research and administrative responsibilities and experience

I’ll do this section autobiographically because I have done different things in
my life which directly or indirectly contribute to my professional role as an
academic.
I started teaching in adult education quite early at the age of 19 when
the manager of the adult education department of Herten council approached
me if I could teach computer related subjects for adults. At that time I was
already a well know “geek” in Germany because I had won a youth science
competition (“Jugend forscht”) which involved poster sessions and a PhD
like viva.
From 1990 to 2000 I taught different computer related courses which
ranged from simple word processing to programming languages. All of these
courses were designed by me with the help of some senior people. I found
teaching computing quite a challenging subject because of the learning speeds
of different students. Besides of the challenges of the subject I also learned
how to lecture, how to support individual students and how to design courses
in adult evening classes (see, for example Fig. 8).
In parallel I developed skills in the media industry which are now also
beneficial to my role as an academic. About at the time when I started
teaching adult education courses I also got interested in radio broadcasting
and joined a radio society which eventually got two hours of air-time every
week on a local radio station in the Ruhr valley. The broadcasting skills
then got me a job as sound technician at Herten council where I set up a
professional PA system which I maintained for a couple of years. During the
work as a sound technician I also learned light design just by doing bigger
and bigger events which eventually lead to senior posts from 1998-2000. In
that role I managed bigger events, for example theatre productions in special locations like disused churches, swimming pools, warehouses and other
locations without any infrastructure. I think for my professional development as an academic the time in media has been invaluable. I have learned
to work towards tough deadlines and managing real-time situations (theatre
and radio).
I have got a degree in Physics (German diploma, 7 years) and a degree
in communication science (German master, 7 years) which I studied at in
parallel and did it along with the jobs mentioned above. Studying physics
was a very rewarding and interesting time. Against prejudices, physicists are
very social and we met every morning and discussed results together. Mathematical problems in physics are usually so difficult that it is impossible to
3

solve them in the solitude of your home. You have to cooperate. Physics provided me with the right tools to pursue my professional career in academia.
In particular difficult subjects like theoretical quantum mechanics or theoretical thermodynamics cannot be learned from a textbook alone. With the
tools I’ve learned during my physics degree I can now understand easily all
mathematical papers and can also learn very quickly new mathematical tools
which is important just now in my teaching, in particular in signal processing
and acoustics.
I did my final year project in physics at the department of neurophysiology where I also worked on a part time basis as a lab technician. In that
department I learned how to develop circuits for neurophysiological recordings and how to write software in C++. My final year thesis lead finally to
two publications and a patent (Porr and Wörgötter, 2000; Porr et al., 1998;
Porr and Wörgötter, 2002). My supervisor Florentin Wörgötter was a great
help that time to write these papers. Since then we have been working and
cooperating together. The experience at the department of neurophysiology
has been invaluable for my work now as an academic because I learned neurophysiology just by doing it and not from textbooks. By the time I left I
had a sound understanding of neurophysiological recording techniques and
also how to analyse data.
Interestingly, the whole experience with communication science was the
opposite compared to the other work I had done in physcis. My fellow students put a minimum amount of work in the subject which I found very frustrating. While in pysics discussing or criticising work was always welcomed,
in communication science criticism was plainly perceived as offensive. The
role of the professors in that whole process was also rather de-motivating:
they just set the subject of the whole course and then leant back and listened
for the rest of the term. Also, the suspicion arouse that many essays had
never been marked properly. For example, one of my essays received the best
mark where I had forgotten to replace place-holders in footnotes by real content. However, I made this degree to my personal challenge by concentrating
on constructivism and social systems. I received strong support from one of
the PhD students who also worked on social systems by that time. I wrote
my final year thesis about Niklas Luhmann’s system theory because I saw a
strong link to physics and natural sciences in his work. Consequently, I compared Luhmann’s work to theories in natural sciences and finally published
that work (Porr, 2002).
Reflecting about my two subjects I would say that studying physics has
been a very rewarding experience and that I would do it again. However,
I would never study communication science again because I think that I’m
not the person who can study 7 years with minimal engagement and just
4

enjoying the free time in the cafeteria. This might sound a bit polemic but
it reflects my disappointment: I started communication science with great
expectations after had worked for radio/theatre. Looking back I should have
produced a couple more radio plays or features instead.
Between 1998 and 2000 my role as a teacher expanded further when I
started teaching light design at the university for the film and media studies.
This was a hands on course where we had the stage at the university for
ourselves for a couple of days and then went through the hole process of
lighting. By that time I was in charge of rather big events in the Ruhr valley
and could also get these students sometimes jobs in the media business.
In 2000 I left all my activities behind me and went first to Stockholm
as a PhD student and then I was offered a job as an RA in Stirling where
by former supervisor Dr Wörgötter had just become professor. In Stirling
I continued my PhD and my work as RA where Dr Wörgötter gave me
great deal of freedom. I decided to work on learning and developed the
so called ISO-learning (Porr and Wörgötter, 2003; Porr et al., 2003). To
gain experience with teaching at a British university I offered electives for
psychology students. I’ll elaborate more about them below.
After my PhD I applied successfully for a business startup grant to develop a Linux data acquisition device which lead to two products which have
been on the market for the last 2 years1 . The underlying company is ITL
which does the marketing.
After having spent one year on the development on this product I decided
that I have to move on and became lecturer in Glasgow where I still work.

3

The current context

I’m lecturer at the Department of Electronics & Electrical Engineering at
the university of Glasgow. I was appointed on 1 may 2004.

3.1

Teaching

My teaching duties at the department have been so far:
• Acoustics and audio technology: lecture and assignment, 4th year, 4
times a week.
• Digital signal processing: lecture and lab sessions, master of science,
once a week, 2 hours lecture and 3 hours lab.
1

http://www.linux-usb-daq.co.uk

5

• Psychology of perception: lecture and 3 assignments, 2nd year, 2 times
a week.
• Acoustics for music students: lecture and lab sessions, 1st year, once
per week, 1 hour of lecture and 3 lab sessions of 2 hours each.
• Team design project: small group process where the students have to
build a robot. Weekly meetings with the supervisor and constant e-mail
exchanges.

3.2

Research

My main research interest is in the area of neuronal learning and synaptic
plasticity (Porr and Wörgötter, 2001, 2002; Porr and Wörgötter, 2003; Porr
and Wörgötter, 2004; Geng et al., 2006). When I came to Glasgow university
my first aim was to improve my learning scheme which lead one year later
to a new learning rule which we call ICO learning (Porr and Wörgötter,
2006). I also started a cooperation with the department of pharmacology
at the University of Strathclyde which triggered my interest in the limbic
system on which I work at the moment. Early investigations into the limbic
system lead to a new learning rule which we call ISO3 learning which will be
presented at different conferences during this summer.

3.3

Administration

Because of the high teaching load the head of department hasn’t assigned
any work intensive administrative duties to me. I’m maintaining the Linux
machines just now in the lab for teaching and project work.
I’m involved in the organisation of the open day (theme: “robotics”)
at the university and I have been working with private school children to
promote engineering (ISCO-day).

4

Philosophy of Academic Practise

My teaching philosophy is based on a paradigm which is called constructivism. This paradigm is not a fixed way of thinking. It is rather a collection
of ideas from different disciplines.
One of the roots of constructivism is cybernetics which deals with closed
loop systems. Closed loop systems can be found in either technical applications (D’Azzo, 1988) or in biology (Foerster, 1960; Ashby, 1956; Porr and
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Wörgötter, 2005). I will concentrate on biological systems, in particular humans. A biological closed loop system is a system where the actions of an
agent in turn give feedback to its inputs. The feedback is established by the
environment that surrounds the agent. Changes in the inputs cause again actions. Closed loop systems exist because of our incomplete knowledge about
our environment. If we knew everything about our environment we would
not need any feedback. We would just issue an action without sensing the
consequences. The world would be completely predictable. However, in the
real world we never have complete knowledge about our environment. We
will always encounter situations that we can or cannot predict. The environment provides surprises. Ashby (1956) called these surprises disturbances.
Thus, in a real life situation we can’t be sure that our actions lead to the expected result. We might realise that our favourite hair-dresser has switched
to Gothic hair styles or that we suddenly encounter a tiger in a part of a jungle where we have never seen a wild animal before. The organism must be
prepared for the unpredictable in the environment. It must have the ability
to react and adjust itself to reach its goals and to protect itself.

Figure 1: The organism as a closed loop system. H transforms sensor events into
motor outputs. P transforms motor outputs into sensor events. The only thing
that can be perceived by the organism are actions fed back via (a). Anything that
does not feed back cannot be perceived and cannot establish goals.

Another milestone towards constructivism has been achieved by Foerster
(1960, 1985): While Ashby observed the organism from the outside as a
feedback system, von Foerster radically employs the internal perspective of
the organism. He describes how a closed loop system operates from its own
perspective. The crucial difference between the internal perspective and the
outer perspective is how closed loop systems observe (!). Von Foerster claims
that closed loop systems can only observe with the help of their closed loops.
Therefore, the only aspect which can be observed is the closed loop which
establishes the feedback from the motor output to the sensor input (see
7

Fig. 1). To make it clearer: the organism can only use its own senses to judge
if an action has been successful or not. It cannot perceive the action itself.
It can only perceive the consequences of its actions. This leads directly to
the question of how an organism evaluates its actions. The answer is simple:
only by its own sensor inputs. This leads to a very famous statement by von
Glasersfeld where he claims that organisms control their inputs and not their
outputs. Organisms use actions to adjust their sensor inputs. Not the other
way around. The contradiction between input- and output-control can be
made clearer by an example, which I call the second chicken/egg problem:
Let us interpret the chicken as a closed loop system. The chicken wants to
keep the egg. It acts in a way designed to increase the sit-on-the-egg-time.
The farmer, however, want to have the egg. The farmer perceives the hen
as an input-output system: food in and egg out. The hen however, operates
as a closed loop system. The farmer is just a disturbance. As soon as the
farmer removes the egg it will produce a new egg thereby restoring its desired
state. External and internal perspectives are fundamentally different. Von
Foerster claims that we all have only the internal perspective at hand. We
always act as closed loop systems. However, we might see other systems as
open loop systems.
This now leads to the question how the environment is perceived by an
organism. The environment is evaluated against the goals of the organism
and therefore the feedback system. If the goal can be reached by an appropriate action then everything is fine. For example, we go (action) to a
restaurant and get nice food (sensor input). However, we might go to a
restaurant and it is closed. This is something which we haven’t expected.
Consequently, we have to change our plan (actions,policy). Constructivists
call such unexpected events disturbances (Ashby) or perturbations (Maturana). Anything which does not lead to an expected event is interpreted as
a disturbance. Organisms might just get on with their life without changing
their behaviour or they try to learn from the recent failure. Thus, only those
parts of the environment are perceived by the agent which have an impact
on its self-referential operations. Anything else cannot be perceived and is
therefore noise.
Luhmann (1995) has developed a communication model, which complies
with the ideas of constructivism. Communication has to be seen in the
context of disturbances. If an organism perceives the environment as a disturbance it also perceives other organisms as disturbances. This is reciprocal
and leads to the idea of double contingency. An organism communicates
with another one by disturbing it. This means that actions of organism A
are interpreted by organism B as a disturbance. However, not all actions of A
will result as a disturbance to B. Only actions by A which interfere with the
8

goals of B become disturbances for B. Thus, for Luhmann communication
is reciprocal disturbance; this leads to a new radical understanding of communication. Communication is not the transmission of information but the
reduction of uncertainty on both sides. Consequently no common vocabulary
on both sides is necessary as long as the reciprocal reactions are predictable.
For example, a teacher might think that pupils are quiet because they are
listening to her/him. However, the pupils know that making noise causes
unpredictable or unwanted outcomes. Instead they are playing their card
game silently under the desk.

4.1

Consequences for teaching

Firstly, I’ll consider the worst case scenario, namely lecturing to show how
constructivism can be applied to teaching. Such a form of teaching assumes
that I can transmit information to the student in the form of information
“buckets”. I encode information and they decode it. Information may be lost
but in general a fraction of it will arrive at its destination (the receiver). This
form of information transmission is the typical Shannon and Weaver model
used in telecommunication (Shannon and Weaver, 1949). In the context
of the 2nd chicken and egg problem I treat the students as input-output
systems. I store information in them and then I retrieve the information
again. The students, however, operate as closed loop systems with their own
goals. I’m not part of their closed loop systems, I’m rather a disturbance.
As a consequence, the students will find quite unwanted strategies to cope
with me. The minimal way to survive in a lecture is just to sit there. This is
perfectly acceptable behaviour because they don’t disturb me and I have the
illusion that they listen to me. The problem is that the consequences of this
behaviour only become apparent to the student when it is already too late:
during the exam. The exam provides the final consequence of their actions
(or non-actions) in the lecture. The exam provides the only feedback in this
scenario which is obviously too late.
The problem of lecturing is that there is virtually no feedback. The
solution is obvious: I have to introduce feedback before the final exam. In
general: the more feedback I provide the earlier the students can learn from
mistakes and the better will be the learning outcomes (Sadler, 1989). Note,
that I make a difference between skills and recall. To reproduce a lecture,
only one skill is needed (good memory). A skill is something more: The
student has actually developed a new closed loop through the environment
which means that the number of possibilities have been increased. Thus,
she/he is able to solder, to build a robot or to write a scientific paper. The
student has acquired a new skill and is not just able to reproduce my lecture.
9

It is therefore in the spirit of Heinz von Foerster who demands that we act
in a way that we increase the number of possibilities (Foerster, 1985). Not
only our possibilities but also those of our students.

4.2

Consequences for research

In research I take Luhmann’s point of view which states that the scientific
system exists in the social domain. Science is about the interaction between
scientists. Science is a collective exercise where people condition each other
in highly specialised sub-groups. Science is not so much about the single
researcher but about the emerging dialogue.
However, how does this work in my case? In the first instance I am
a single researcher who develops new ideas, theories and sometimes new
paradigms. As long as I just sit in my office on my own all my ideas will
become self-consistent as long as I am communicating them to myself rather
than communicating them to the outside world. In terms of constructivism,
this means that there are no disturbances. As long as I act selfreferentially
everything is fine.
A good scientist, however, has to seek criticism from different sources.
This means in terms of constructivism that I’m looking for disturbances
deliberately. Criticism causes irritation and uncertainty in the first place. It
forces me to think my ideas over: I have to revise an article or I have to modify
a talk. However, in the long run I regain certainty as a result of learning from
criticism. Seeking uncertainty or criticism gives me more certainty in the long
run: The next talk will be better and the next paper might only need minor
changes. Consequently, I am aiming to give presentations as often as possible.
I remember a talk in Stirling which saved me from an embarrassing mistake
in a publication which I was preparing for at that time.
Besides the formal talks the informal discussions over coffee are also a very
useful form of getting immediate criticism about my work. Important ideas of
my career have emerged in quite informal settings like in the common room,
in cafes or even pubs. This does not mean that the actual discussion has to
become shallow. In contrary sometimes discussions become very emotional
which stimulate new ideas.
It is not only me who has to seek critisim but also my PhD students. I
therefore think that it is for them important to give as many presentations as
possible. As long as they work on their own they will “feel good”. However,
they have also to learn to deal with criticism and to learn to actively seek
it. I see this as my responsibility. From January there we will have regular
talks from PhD students.
In a face to face discussion it is obvious that disturbing each other is
10

a reciprocal process. Thus, in such a situation it is not only me who gets
critisised but also the other person will be disturbed. In any situation I
also cause irritation or novelty in a partner, audience or readership. Thus,
disturbance is always reciprocal which Luhmann calls “double contingecy”.
The reciprocal criticism finally becomes a social phenomenon which is called
the scientific system.

4.3

Consequences for administration

Administration is just now limited to a few minor duties to compensate for
quite a high teaching load. Administration just now has much to do with
the interaction of me and the workshop technicians. As a workshop technician you are basically reacting to demand. This situation can sometimes be
stressful because of the unpredictable nature of demand.
To avoid being the unpredictable factor I aim to notify the technicians
well in advance about their involvement in labs or final year projects. This
gives them the opportunity to plan ahead and work against contingencies.
For example, for the anechoic chamber experiment I have set up a forum in
moodle for the technican so that students can arrange a meeting with him.
The same applies to computing support. Computing people always want
to know what is going on in their network. Any activity which is unknown
can be a virus or another external attack. Consequently I inform them about
everything that I do with my network and what my project students are going
to do.

5

Claim

I’ll address the nine learning outcomes (“LO”: design, implementation, support, assessment, evaluation, reflection, record-keeping, management and
professional development) one by one in the next sections. Every subsection will contain at least two different example, which are mostly structures
on a course by course basis. I’ll provide usually two pieces of evidence for
every course or subsection. The underpinning principles (Table 1) are indicated as “UP” in the legends of the evidence. The other abbreviations are
:”C” Course, “S” subject, “L” level, “W” who produced it and “H” how has
it been used.

11

Table 1: The underpinning principles as defined in the “NLTP Portfolio Guidelines
September 2005-07”.

Index
1

2

3

4

5

6

5.1

Principle
Critical Reflection: Taking a critical approach to your practice, reflecting on how your
plans work out, evaluating your teaching, reviewing it in the light of theory and research,
identifying issues and working out strategies
towards their solution.
Scholarship: Taking a research-led or a
research-informed approach to your teaching
and using as appropriate relevant and recent
ideas and research in the fields of teaching,
learning, assessment and policy in higher education to inform your practice.
Learner Focus: Focusing your teaching on
helping your students to learn to the best of
their capabilities, encouraging learner responsibility and supporting autonomous learning.
Difference and Diversity: Teaching in such
a way that takes account of the different prior
experience, knowledge and resources brought
by students to the educational process, and
which attempts to implement inclusive approaches to teaching, learning, assessment and
student support.
Ethics and Equity: Approaching your practice as an academic in an ethical way, based
on a duty of care for your students, and in
such a way that supports equity and equality
of opportunity.
Co-operation and Collaboration: Working in a collaborative and co-operative way
with colleagues and peers.

Figures
34, 42, 57, 56

42, 43, 44, 45,
46

2, 3, 4, 6, 7, 8,
9, 15, 16, 17,
18, 20, 21, 23,
24, 25, 26, 27
2, 12, 13, 15,
16, 17, 18, 19,
20, 21, 21, 23,
24, 25, 26, 36,
51

14, 20, 21, 35,
36

3, 32, 37, 38,
40, 41, 48, 54,
55, 58, 59

Design

Courses do not just emerge in the curriculum from nothing. They rather
reflect the required skills a graduate needs to act in his or her professional
12

role after graduation. In engineering courses are partially dictated by the
IEE so that there is a formal requirement for design. On the other hand the
design of a course is driven by the needs of the department itself, for example
if the students lacking mathematical skills (see, for example Fig. 56).
Consequently a design process starts with basic questions, for example:
which skills the student has to learn? What are the intended learning outcomes? What are the aims? Which underlying teaching paradigm is suitable
for that course? For me it is important that the students learn actual skills
which enable them independently and that the course integrates into the
other courses and that it finally provides important skills for their professional roles outside of the university (which relates the employability issues).
My design process is based on constructivist theory which demands that
the students get actively involved in the learning process. For me such active
involvement takes place in labs, tutorials, competitions, mock exams and
team projects. Skills are therefore no passive recall of information but the
active use of the information.
5.1.1

Psychology of perception

This course is for students who study a bachelor in multimedia. Perception
for these students is important background information to understand properly audio and video processing because these techniques use the properties
of early and visual and auditory processing in the brain (for example MP3
and JPEG).
As a basis of the course I took Barbara Webb’s lecture notes from the
department of psychology from the University of Stirling where I worked
before. Barbara handed me over a CD with all powerpoint slides and additional material which she explained to me in great detail. However, this
lecture could not be used in the original form for students in engineering
because the learning outcomes in engineering and psychology are different.
While in psychology the learning outcomes are, for example, a proper understanding of mental illnesses, in engineering the focus is different. Here the
learning outcomes are more technologically oriented which are in terms of
signal processing (Fig. 2).
“Basic anatomy and physiology of the senses - seeing, hearing.
Appreciation of how information from the senses is handled by
the brain - signal processing.”
My constructivist paradigm also demands interactive learning situations
where the students are actively involved. In this case I designed lab sessions
which mimic a neurophysiological lab. For that purpose I bought so called
13

“neurophysiologist’s” friend chips which basically behave like a real eye or
an animal brain and generate realistic neurophysiolgical signals. Together
with Matthias Hennig at the Dept of Psychology I developed software (see
Fig. 3) which is similar to software used in neurophysiological labs. The
actual results directly explain a couple of illusions and how they can be
used for image compression. Together with a student from the audio lab I
also developed a similar program for auditory processing to gain a better
understanding of MP3.
I have taught the course now two times and I’m now thinking about
how to integrate more interactive and individual work into the course. So
far there have been three lab sessions which had a rather rigid timescale
and tasks which had to be finished within the day. To use resources more
efficiently and also to give the students more responsibility for their learning
I could give up the rigid lab scheduling and give them a problem to work
on at the start of term. This could be the above mentioned retina chip but
also, for example, the measurement of ambient noise. The results could be
presented in a small “conference” at the end of term.
5.1.2

Autonomous behaviour in man and machine

In Stirling I have designed an elective for the final year students. In this
elective I experimented how to get psychology students interested in computational issues and autonomous robotics. I designed the first elective as a
typical German humanities seminar: the students had to give presentations
and then we discussed the issues (see Fig. 4). The novelty in this course was
that the students had to set up web pages instead of essays which then were
made public. By using web pages I wanted to encourage the students to
produce high quality essays because they would be available on the Internet.
In addition the students learned the transferable skill of web page design.
In the second year I continued with the web authoring but I switched to
WiKi instead of plain HTML (see Fig. 5). The WiKi has the advantage that
students can undo changes and I can see how much work the student has put
into the WiKi. In addition I changed the presentation style in the seminar:
instead of one presentation for each student I introduced mini presentations
for every student for every session. This made sure that every student was
prepared for every seminar.
The elective has given me the opportunity to experiment with different
seminar formats in the humanities. As a conclusion I would say that at WiKi
is a very good medium for essay writing and that the mini presentations kept
the seminar going. If I had to do a humanities seminar again I would do it
in that style, probably here in Glasgow with moodle.
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5.1.3

Acoustics and audio technology

I have been in charge of one half of the course “acoustics and audio technology”. When I started lecturing that course it was the first time that it ran in
the semester system which effectively lead to a shorter teaching period. This
had consequences for the assignment of the course and also for its content.
The assignment in the years before was a “sound survey” where the students had to measure sound intensities at different places. The other assignment was a task where the students had to measure the frequency response
of a loudspeaker. We realised that this could not be achieved in the short period of teaching. On the other hand the link to practical work is essential for
effective learning. For that reason we decided to merge the two assignments
into one and to define a problem where the students could work during the
whole semester. The task in 2004 was to design an enclosure for a subwoofer
supplied by Celestion (see Fig. 6). The 3 best assignments were then sent
down to Celestion and the students were given the opportunity to talk to
the designers at Celestion (with the prospect to get a job there). However,
the assignment did not involve teamwork so far and also the actual task
was too theoretical. In 2005 I changed the assignment to a group task where
the students had to improve together their loudspeakers of their home stereo.
Every student of the group had a specific task to do to achieve the goal of the
group. To reach the individual goals they had to interact with technicians at
the electronics workshop and mechanical workshop (see Fig. 7). This assignment guarantees now active involvement, responsibility, feedback, teamwork
and dialog so that it complies mostly with a constructivist paradigm.
However, every assignment can be improved. This year I’ll define the
criteria for assessment more specific. In the last assignment sheet I only encouraged the students to interact with the technicians but I did not assess
it. This year I’ll add specific criteria, for example, the quality of the technical drawings which will encourage them “a bit” more to interact with the
technicians.
5.1.4

Adult education courses

I have taught adult evening courses in Germany for nearly ten years in the
area of computing. In contrast to university teaching there is not a strict
course syllabus. The purpose of adult education is usually a mix of practicalskill-learning and socialising.
I’ll describe here briefly two courses. The one course was called in perfect
German2 “PC-tuning” and means exactly that: how to improve the perfor2

The Germans are obsessed with English expressions, so was me.
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mance of a PC (see Fig. 8). I designed this course as “a hands on” experience
where I brought along buckets of computer hardware and computers which
we opened, modified and reassembled again. The course took place on two
days (Saturday from 2pm-6pm, Sunday from 9.30am-1pm). The course used
lectures and practical exercises which were driven by the content (motherboard, graphics card, etc). The lectures were never longer than 30mins
after which we did practical exercises. I also encouraged to bring along own
computers so that the participants could upgrade their own PCs on the spot.
The second course was called PC management (see Fig. 9). The desgin of
this course was an experiment. The task of the participants was to restore the
PCs in the class room so that next term they could be used properly again.
I personally had no exact knowledge what went wrong with the individual
PCs. So, the design was that I prepared material for the different disasters
which happen when a PC has been (ab-)used for a while. I also asked the
participants to present the results on the blackboard. This was an interesting
experiment where the course content was completely problem driven and it
developed by itself.

5.2

Implement

I’m going to describe here four different courses which I have been teaching
during the last 2 years.
5.2.1

Psychology of perception

I had to implement this course from scratch because the predecessor didn’t
want to give me with his lecture notes and was in general not supportive.
Also the labs had to be implemented from scratch. Also, unusual for a new
lecturer, I had do design the course completely by myself because I am the
only person with background in Psychology at the department.
As previously mentioned, I had the power point slide made by Barbara
Webb which had to modified so that they address an engineering audience.
Fig. 10 shows an example from the introduction. While psychology focusses
here on social- and language issues I gave the students more a technical
context (image compression).
Some other parts of the lecture were more of abstract nature where I
decided to use the white-board which gave me the opportunity to develop
the concepts step by step and adjust to the audience quicker (see Fig. 11). I
think in general that abstract concepts can be better developed on the whiteboard because these cannot be properly animated in slide presentations. On
the other hand slides are useful when more graphical information is needed,
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for example in stereo vision where I used the projector to project 3D images
which the students viewed with red/green glasses.
The lab sessions have taken place in the control lab of our department
where I have set up computers with my software so that groups of 3 students
could work together (see Fig. 12). I leave the student a great deal of freedom
how to organise the task and in which order they want to do them.
I have been using moodle in this course only sporadically to upload additional material and also to encourage them to search the web, for example,
for good links to the Hodgkin Huxley model. However, the response was nil.
A reason might have been that no assessment has been associated with that
task. Another reason might have been that because of the small class size
(6-9 students) they have known each other personally and used their private
e-mails instead.
5.2.2

Acoustics and audio technology

As previously mentioned acoustics and audio technology is a course which is
based on lectures, assignments and tutorials. I’ll focus here on the tutorials
which I have tried to vary to see which variant supports better learning. The
traditional approach uses tutorial sheets which are given out once a week
and then one week later the corresponding solutions. This approach assumes
that the students are highly motivated and see the benefit of solving these
tutorials. The reality is that most of the tutorial sheets stay untouched until
3 days before the actual exam. To solve this dilemma I decided to ask one
tutorial question every lecture and to ask the students to solve the tutorial
for the next lecture. I told them that the only way to get a solution is to
solve the question and to either post it on moodle or to present it in the
lecture (see Fig 13 for a question). Nobody posted solutions on moodle but
solutions were presented complete or as fragments in the lecture (see Debra’s
observation, section 6.1). However, looking at the statistics on moodle it
turned out that only about 5 students downloaded the tutorial questions.
I decided to change the strategy and set up a mock exam at the end of
term (see Fig. 14). I told the students that they have to solve the exam
questions during the exam and that they have to present the solutions at the
white-board. This worked out very well: I helped the students individually
and sent them to the front when they have found a correct solution. The
main difference between these two scenarios is the motivational part. For the
mock exam the students only have to motivate themselves once while in case
of continuous tutorial questions the students have to be motivated during
the whole course. This shows that the so called continuous or formative
assessment need not to be the best alternative. In particular such a difficult
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subject as acoustics and audio technology needs a deep understanding of the
material which might exist only to the end of the course. In conclusion I
think that a mock exam or two is the best for of getting feedback for both
the students and me.
5.2.3

Digital Signal Processing

This course is part of the master in science. I have taught the course two
times together with Marion Hersh. This course has a strong emphasis on
lab-work. Every week after the lecture there are labs which are open ended.
Digital signal processing is a difficult subject which involves complicated
mathematical derivations. In addition, most of the students are from abroad
and have difficulties to understand spoken English. In the first year of my
teaching I used a web site where I uploaded summaries of the mathematical
derivations. Last year I used moodle for this purpose (see Fig. 15).
The lab sessions are centred around three assignments which cover different problems in signal processing. While Marion is covering audio processing,
I am covering medical signal processing and signal detection. In my part the
students have to record ECGs from each other and then remove all noise
from the recordings. In another assignment the students have to decode the
sounds from a touch tone telephone to find out which number I have dialled.
For the smooth running of the labs two lab assistants help me supporting
students. Before the actual start of the term we did a dry run of the lab to
make sure that everything worked properly. I expect a similar level of expertise from the lab demonstrators as from me so that we can help the students
as a team of three. Alice, who observed me in this small group process (see
section 6.2) remarked that I could have asserted my authority a bit more
because one of the lab demonstrators had become a bit too bossy. This is always a problem which arises when you give responsibility and power to other
people but as long as the students don’t suffer I think that’s OK. However,
it is an interesting aspect how the relation between lab demonstrator and
lecturer should be. For my part I think that the lab demonstrators should be
treated as equal partners during the lab session and not just as technicians.
To establish an even stronger link to signal processing in the industry I
invited Prof MacFarlane to our department to show how professional ECGs
work and he recorded a proper ECG from one of the students (see Fig. 16).
The students have a couple of weeks to complete their assignments. I
mark the assignments then and give them a chance to have a look at them
to read my comments (see Figs. 27,26 and 25) and also to make a complaint
if I have understood something wrong. In general this practise worked very
well and many came to my office to discuss issues.
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5.2.4

Team design project

As the name suggests it is about teams of 6 students who have to design
robots from scratch to perform a specific task at the end of term assessment.
To reach this final goal the teams have to plan well ahead (half a year) and
manage their projects effectively.
This year I introduced moodle into the whole course (see Fig. 18) which
has been used by virtually all groups to coordinate and document their work.
Besides the normal forums I also added a WiKi to moodle which could be
used as a virtual lab book (see Fig. 17) instead of a classic lab book. Both, the
WiKi and the discussion forums have been used by all team design groups.
I have got the impression that moodle is highly suitable for team projects
where there is a need for a common platform which allows discussions and
documentations.
Looking back to the two team design projects I have supervised, I must
say that it heavily depends on the actual team. Last year the team disintegrated very quickly so that at the end only two of the 5 students worked
on the project. The reasons why they left had nothing to do with the actual
project but put too much load on the remaining students so that they were
not able to finish the project in time. However, this year I had a highly
motivated team which was virtually always in the lab. However, even the
team with all their frustrations not finishing up the project gave a very positive feedback (see Fig. 19) because they had learned new skills like proper
soldering and programming.
The team design project could be classified as project based learning in
its purest form. It is an ideal learning environment but has its limitations.
For example, when a student is not able to read circuit diagrams properly
or is not able to write software at all the project calls for a disaster. The
third year is certainly the best year to have a long running team design
project which demands knowledge from many different areas of electronics
and electrical engineering.

5.3

Learning support

For me learning support to a large extent is equivalent of giving feedback
during a course or during supervision which could come from myself or from
other students. Having my philosophy based on constructivism demands that
there is feedback and not just linear information transmission which is rather
an illusion than a working condition.
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5.3.1

Acoustics and audio technology

Acoustics and audio technology is a highly theoretical subject which is not
easy to digest. A real understanding is only possible if the students engage
in the material and work on the problems. I set up a moodle page and
encouraged the students to use that page to discuss mathematical problems
(see Fig. 20) which has been used in particular for the exam in January.
In addition to the moodle forum I also set up a face to face question and
answer session (Fig. 21) for the assignment to preempt bad designs and to
bring the students together so that they can discuss issues together. I really
like Q&A sessions because they are real-time and issues can really discussed
which makes it usually more interesting. Q&A sessions also provide me with
feedback because I see which parts of my lecture has to be changed.
As mentioned before, I have also set up a mock exam for the class (see
Fig. 14). Actually, I see it rather as a tutorial where the students have to
solve problems and I help them with it by going from student to student
and giving him/her individual support. Once a student had found a proper
solution he/she had to present it at the white-board to the other students. I
did deliberately not give them any solutions so that they were motivated to
work on them during the meeting and to present them. This gave them also
the transferable skill of presenting work in front of their peers.
5.3.2

PhD and final year project supervision

PhD and final year project supervision is a much more involved process
because it is one to one and most of the time face to face. My personal
aim is to be available when the student needs me and not to delay this
unnecessary. I usually make appointments with the students for the next
day or the day thereafter (see Fig. 22). Otherwise the project might be
delayed or the student heads into the wrong direction. The appointment
system is more flexible than a strict meeting schedule (e.g. once every week)
so that in case of difficulties more meetings can be scheduled. In contrast to
the “open door policy” an appointment system gives security on both sides
and the meeting can be planned properly (MacKenzie, 2004, p.9).
The feedback itself could be oral and also written. I aim to give feedback
in both forms so that at the end of the meeting the student can take the
notes with him/her. I regard written feedback as very important because
the student can take it with him/her and work on it in more detail. When
students write their final year theses I request a draft so that I can write in
comments (see Fig 23) or send them an e-mail with comments back. The
feedback I give to my PhD students is similar but there the open discussion
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of ideas on a sheet of paper is most common form of feedback (see Fig. 24).

5.4

Assessment

Assessment is an integral part of every course which “estimates student learning for whatever purpose” (MacCulloch, 2006). Roughly, there are two different forms of assessment: on the one hand we have got formative assessment
which purpose is mainly to provide constructive feedback to the student
(Nicol and Macfarlane-Dick, 2006). On the other hand we have got summative feedback which measures the achievement of a student (usually at
the end of term). In control theoretical terms the assessment is in place to
indicate if a goal or learning outcome has been reached or not.
The assessment can happen between the students themselves (group assignments, lab work) or by me (exams, orals, assignments). Just now I am
using assignments and exams where I think that a mix both is the best
solution. I’m using group assignments so that the students learn to assess
themselves in the group. However, using assignments for assessments has the
inherent danger that the students plagiarise material from other groups or
from the Internet. For me the solution is to combine assignments with exams where cheating is much more difficult than with assignments. Thus, both
forms of assessment are important to for me: the assignment as a powerful
form of formative feedback and the exam as a way of gauge the performance
of an individual student with a low risk of cheating.
In this section I’ll divide into different forms of assessment rather divide
between different courses which gives me the opportunity to reflect about
assessment at the end of section.
5.4.1

Assignments

Acoustics and audio technology has two different forms of assessment: an
assignment and an exam at the end term. The assignment had to be handed
in at the end of December which means that the students could work the
whole term on it. I marked the assignment during the Christmas break and
gave the students a chance to have a look at my comments (see Fig. 25 for
acoustics and Figs. 27,26 digital signal processing). I placed the assignments
in a box in the lab to which the students had access. The only risk is that
students take the assignment then home which gets me into trouble if the
externals want to see them. In future I have to make sure that the box with
the assignment is at a safer place.
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5.4.2

Exams

Marking exams seems to be a straightforward process. However, it has to
be marked in a way that both my colleagues and the external examiners can
actually read my comments in the exam scripts when they check my marks.
For that reason I try to write clearly from the first to the last exam script
(see Figs 28,29 and Figs 30,30) which seems to be trivial but it makes life for
the people who are cross checking the exam much easier.

5.5

Evaluation

Evaluation is an important part of the teaching cycle. By getting feedback
from students and peers I can improve the desgin and implementation of my
courses (see Fig. 32 for a general account of my evaluation practise). Our
department demands at least one evaluation per course.
5.5.1

Formal feedback from students

For the bachelor in engineering the department uses standard questionaires
which are handed out at the end of the lecuring period see Fig. 33). These
questionaires give me an overall feedback of my teaching, however, not very
specific.
The other disadvantage of our standard questionaire is that it is not tailored for the specific course. For example, the standard questionaire (Fig. 33)
does not differentiate between lectures and labs. For that reason I have designed for digital signal processing my own one (Fig. 34) based on the questionaire developed by Thornhill (2006). In particular I wanted to find out
if the labs have been successful or not because there had been some friction
between the lab demonstrators and me because one of the lab demonstrators
was talking behind my back. My main concern was not the lab demonstrator at that point (who I asked to come to my office after the lab session)
but if teaching had been affected. To my satisfaction this was not the case.
All students gave very good ratings and didn’t mention anything about that
inappropriate behaviour.
5.5.2

Informal feedback from students

I think that informal feedback is very valuable and is usually also constructive. For example, one of my PhD students was worrying that he wouldn’t
be able to produce a high quality PhD which I took very seriously and make
an appointment straight away (see Fig 35).
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Most of the individual feedback comes from project students who have
finished successfully a project which is often for them a very emotional moment. Feedback in that context has been overall positive so far because my
team design projects (see Fig 19) and individual projects (see Fig 36).
5.5.3

Peer feedback

In our department exam scrips are peer reviewed. In the first instance my
drafts are sent out to a colleague who reads the initial exam script (see
Fig. 38). For me this feedback has been invaluable in particular in psychology
of perception (see Fig 37 and Fig 39) which was a course I had to design,
implement and assess on my own. Once the internal examiner is satisfied
with the corrected exam paper (see Fig. 40) it is sent out to an external
examiner who again gives feedback about the paper.
On the other hand feedback from the external examiners might be just
wrong which has been in this case (see Fig. 41). External examiners are seen
by some people as “god-like” persons who cannot be criticised. However,
also external examiners make mistakes. The lesson I learned from that was
that in order to arrive at a perfect exam I have to be critical against any
input I get from my peers.

5.6
5.6.1

Reflective account of scholarly activity
Information transmission vs feedback learning or: lecturing
vs lab work

As outlined in my teaching philosophy, lecturing corresponds to a linear
model of information transmission (Shannon and Weaver, 1949) whereas
project work is more the constructivist approach where students continously
assess their own learning (Sadler, 1989; Nicol and Macfarlane-Dick, 2006).
I think that project work is essential for successful teaching and that it has
to be part of any curriculum because it provides continuous feedback during
the course. That lab- or project-work can make a difference can be seen when
I compare acoustics and audio technology with digital signal processing. In
acoustics and audio techology “only” an assignment in form of project work
provides feedback. However, this feedback is limited to the assignment itself.
As mentioned before, the lecture had different forms of feedback integrated
(tutorial questions and mock exams) but they were not on a continuous basis
for reasons mentioned above. On the other hand, digital signal processing
has a combination of two hours lecture and 3 hours lab where the students
had to solve assignments (similar to the adult education courses). In such a
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setup the students had to directly apply their knowledge after the lecture.
I personally think that this is the best configuration for teaching when the
theoretical material had to applied right after the lecture. To see if there
are any differences I have done two mid term surveys in both digital signal
processing and in acostics and audio technology. The results are showm
in Fig. 42. In general the ratings for digital signal processing were much
better than the ones for acoustics and audio technology. In particular the
dimensions “interactivity” and “peer support” where much better in digital
signal processing which indicates that the labs play an important role to get
students talking to their peers but also to the lecturers and tutors.
These empirical results support my view that forms of teaching which
incorporate feedback improve learning. In acoustics and audio technology
more mock exam style tutorials could increase the interactivity between students and also between them and me. The same is true for psychology of
perception which just now only has three afternoons with labs.
Reflection about scholarly activity could be also done by thinking back
to my own time at school Cottrell (2001). I’m in the lucky position that I’m
also student in different adult education courses just now. In these courses
I see how good and bad teaching affects me as a student (see Fig. 43). The
interesting point about that course is that it points out that group work and
peer assessment can be easily abused. It is very tempting as a lecturer to
use small group work to reduce the amount of work to a minimum but, at
the same time, keeping the students busy. In this case the tasks we had to
undertake had only in a very general sense something to do with the course
content.
This example shows that small group processes are not per se better than
lecturing. They are only good when they have been properly prepared so
that the tasks have something to do with the learning outcomes. From my
point of view as a lecturer it is very tempting to dream up senseless time
consuming tasks which keep the students busy for a long time so that I can
go back to my research and won’t be bothered any more.
5.6.2

Teaching, research and employability

My sociological paradigm is the social system theory by Niklas Luhmann
(Luhmann, 1995) which combines social constructivism, radical constructivism and cybernetics. He states that every social system forms subsystems which only operate self referentially and treat everything outside as
environment. Interestingly, for Luhmann education is when the educational
subsystem integrates students into their own system. This refers to an ideal
condition where there are no boundaries between students and teachers once
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they are part of the university (Gunn, 2004, p.3). In reality there is also
a social system formed by the students which in the worst case treats the
academic system as its environment.
A recent conversation with a student illustrates the problem where he
was wondering what I’m going to do during my 3 months of holiday during
the summer. I explained that as an academic I had to do research and that
I was going to write papers during the summer. The student then was quite
amazed that these paper are refereed and that scientific work is a bit more
than just having some fun with robots or rats. But I don’t blame him for this
mis-perception because we usually don’t integrate students into our research.
A way out of the dilemma is to integrate the students more in research.
For that reason I always advertise final year projects which contribute to my
research (see Fig. 44). If successful, these projects are highly beneficial to
my research and they introduce the students into to the system “academics”
(Vygotsky, 1986). In particular this year I have integrated two students into
my current work. Together with a project student I have submitted a paper
to the NIPS conference (see Fig. 45) which is the result of her final year
thesis. The outcome of another project is a data acquisition device which we
are planning to commercialise with a company in Stirling (see Fig. 46). With
such projects the students are highly motivated, learn cutting edge skills and
I also directly benefit from their work. Because I am interested in their work
they are motivated to produce results. So, it is a process which is beneficial
for both parties.
Consequently, my goal is to integrate my students more into my research.
Where this is not directly possible I can ask colleagues who are working in
that field to suggest interesting research questions.

5.7

Keeping records

I have got two forms of keeping records. The one is a classical filing cabinet
and the other one is my e-mail system. Important documents are always
kept in electronic form and in paper form to have a form of redundancy.
5.7.1

Classical filing of records

While most of my records are stored in electronic form some of the material
is kept in a classical filing cabinet where every course has a folder where I
keep material. I usually keep handwritten notes in the filing cabinet, for
example, the original student feedback with their handwritten notes in my
filing cabinet and other handwritten material, for example notes how I distributed marks on assignment sheets (see Fig 47) or notes from a telephone
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conversation about companies in the sound business (see Fig 48). I like hand
written notes because they can be produced much quicker than a typed text.
5.7.2

Electronic form

The electronic storage is done in form of e-mail sub-folders (see Fig. 49). The
advantage of storing everything as e-mails is that is has automatically a date
and I can add a subject line. The other advantage is that I can access my
e-mail from any place in the world which is important when I am away on
conferences or research visits. This happened, for example when I rebutted
the comment of the external referee while being in Germany (see Fig. 41).

5.8

Management of resources

The work as a lecturer involves a variety of different tasks which have to
be managed all the time. Only with an efficient management system I am
able to achieve my goals and meet my deadlines. This might sound trivial
but in particular during term time I have to manage research and teaching
efficiently.
I have got two different systems in place which help me to manage my
time and my resources. The one is a simple diary and the other one are todo lists. While the diary is important to make appointments and to meeet
deadlines the to-do list is important to prioritise work. In other words: while
the diary is driven by time the to-do list is driven by achievements. This is
an important difference. For example, research has its deadlines, for example
for conferences. However, new ideas cannot developed towards deadlines. I
only can prioritise my tasks and spend more time on developing new ideas
what I have done in spring to solve a difficult mathematical problem.
There is an interesting example of project management in the open source
community: while Netscape had been managed deadline driven, the new
Firefox has been developed recently by quality control (to-do lists) and no
deadlines. This meant that releases are not deadline driven but driven by the
remaining bugs in the program. This has increased the stability and quality
of the browser quite a lot.
5.8.1

Diary

The diary is for tasks which have a deadline or specific dates. For example,
when I get an e-mail of an important conference I instantly add this deadline
to my diary (see Fig 50). The same applies to appointments with students.
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When they ask me for an appointment I suggest a time and write it down
immediately (see Fig 51).
5.8.2

To-do lists

The to-do lists are important to prioritise tasks which have no specific deadlines but where a certain level of quality has to be reached. For example,
ongoing work in research (Fig. 52 and Fig. 53) is usually quality driven where
a paper can only be submitted when my peer judge it as bug free.

5.9

Professional development

My goals are in the three different areas of my academic life: research, teaching and administration.
5.9.1

Research

My goal has always been and will be interdisciplinarity. In particular, this
means that I will extend my cooperations with other disciplines. Just now
I am working with researchers in the field of drug abuse where my personal
goal is to submit a paper to Nature or Science by the end of the year (see
Fig. 54) which explains why cannabis impairs reversal learning.
My second goal is to provide good supervision for my 3 PhD students so
that they get their PhD in time and produce cutting edge research. This
is in particular merging reinforcemet learning with classical conditioning,
performing brain stimulation in the limbic system and to develop a digital
microphone so far that we can start a cooperation with a company.
My other work has been in the area of robotics which resulted in “RunBot” which has outperformed a walking robot at the MIT. My personal goal
here is to find a cooperation partner which will try to use these ideas for
spinal injury patients (see Fig. 55) and to write a propoal for the FP7 of
the EU with international partners. Another goal here is to write a public
awareness grant together with a colleague which promotes the understanding
of walking at schools and other universities.
5.9.2

Teaching

In the area of teaching my goal is to improve the abstract skills of my students, in particular mathematics and reading of circuit diagrams. The main
reason why students do not complete their engineering degree is because of
frustration in mathematics and circuit design. For that reason I have joined
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a departmental group which discusses measures how to improve the basic
abstract skills of our students (see Fig. 56).
Another aspect I find important is employability. For that reason I attended recently lunchtime seminars to learn more about this important aspect
of academic responsibilities and I established contacts to different industrial
partners, for example Celestion (see Fig. 6). I also facilitated contacts between students and companies in Germany for their 5th year placement (Delphi and Bosch). This is ongoing work and my goal here is to establish more
contacts in the future with different companies. One of my PhD students is
just now sponsored by Wolfson Microelectronics and my aim is to develop
the contacts with that company.
5.9.3

Administration

Recently, I have organised an engineering information day for school children
from private schools (see Fig. 57). The idea was to get more school children
into engineering because the numbers are in decline. This was an interesting
experience and my goal is to get more involved in this kind of work. I enquired
already about the ambassador scheme which aims to get more school children
interested in engineering.
I’m also maintaining the Linux machines in the control lab for project
students and for the labs in psychology of perception. This involves a close
cooperation with the IT support people at our department (see Fig. 58).
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6
6.1

Observations
Lecture observed by Debra Macfarlane-Dick (NLTP
tutor)
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6.2

Lecture and small group processes observed by Alice Miller (NLTP peer)

On Monday 22nd November, 2004, I attended a 2 hour session run by Bernd
Porr as part of his Master’s course in Digital Signal Processing. The session
took the form of a lecture followed by a lab session. Both of the sessions had
small group characteristics.
6.2.1

Lecture

Lecture This was the 2nd hour of a two hour lecture slot. It was the final
lecture of a series of five lectures. I arrived just as the students were having
a 10 minute break.
One thing that Bernd did not do at the beginning of the lecture was to
introduce the observer to the class (me!) As a result there was a great deal
of furtive looks over shoulders during the lecture to see who I was.
The first 40 minutes of the lecture was run entirely via chalk and board.
However, this did not entail laborious note writing; instead it consisted of
a sequence of explanatory diagrams, with the lecturer talking around the
problem that each diagram represented. This lent a nice light touch to a very
technical subject. The students appeared to be fairly engaged throughout.
Enough time seemed to be spent on each example to clarify the major points,
but there was no attempt made to be overly mathematically thorough. Some
of the students were making copious notes, but others virtually none. I
suspect the examples were clarifying work that was covered in the previous
lecture. In addition, outline notes were available via the course webpage.
Not many questions were asked by the lecturer of the students. When
one question was asked, the lecturer missed the answer being shouted from
the back and continued to wait in silence for an answer. The wait paid off, as
eventually someone else answered the question. Instead of simply asking the
students in general if they understood, perhaps the lecturer could have asked
an individual student to explain, or to ask them to discuss the material in
groups. The students were clearly very interested in the material and eager
to discuss it amongst themselves. There was a continual murmur in the
lecture theatre which was rather off-putting. However, this was due to pairs
of students discussing the points raised by the lecturer. This seems like an
ideal situation to exploit for small group purposes.
As mentioned above, due to the nature of the subject, the lecture contained some fairly technical material. But the lecturer managed to keep the
students interested via the use of diagrams and every day examples. For
example, to illustrate one concept an ECG signal was used, and for another,
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the frequency of radio 2 was used. In both cases the lecturer used a joke
to introduce the example (in the first he referred to the use of ECG output
in television soaps, and in the second he inferred that he was probably the
only person in the room to listen to radio 2). In both cases the combination
of humour and an example to which they could relate visibly relaxed the
students and caused them to ”refocus” on the lecture.
After 40 minutes a presentation was given by one of the students. The
presentation involved the demonstration of a computer program to filter an
ECG signal produced by taping probes to a fellow student. The electronic
system used was fairly complicated but worked very impressively. The lecturer had obviously taken great care to ensure that the equipment had been
set up properly beforehand. The student giving the presentation had volunteered for the task the previous week (when a volunteer was asked for by
the lecturer). Some help had been given to the student by the lecturer in
advance (sending the student a similar program to modify, for example). After the presentation, the lecturer thanked the student and gave encouraging
feedback. The rest of the class seemed entertained by the presentation, but
did not seem to be directly involved (apart from the student whose heartbeat
was being monitored!)
The lecturer had a pleasant, easy manner. As Masters students, the
audience was naturally more receptive than a class of undergraduates would
have been. However, they seemed particularly respectful of Dr Porr and
genuinely interested in the lecture. This is particularly impressive after two
hours of lectures.
The lecture room was clearly not built for small group processes, but as
a small theatre was fairly intimate. The door was open during the first part
of the lecture, to allow air into the room. Otherwise it may have become
oppressively stuffy. The overhead lighting buzzed continuously, which had
rather a soporific effect.
Overall, I thought the lecturer performed very well and had given great
thought to the layout of the lecture. He did very well keeping the students
interested, especially after 2 lectures and the rather sleepy atmosphere in
the room. If I were to give any suggestions for improvement they would be:
Address the ”murmur” issue, and maybe exploit it Ask more questions, and
create discussion in the class
6.2.2

Lab

The students had previously been supplied with a sheet containing 2 assignment questions that were to be completed in 2 weeks. The instructions were
self-explanatory and so the students each sat down at a workstation to start
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the assignments. Some of them worked individually, but most worked in
pairs or in groups of three.
There were two PhD students in the room working as lab demonstrators.
One of the demonstrators came and introduced herself to me and appeared
to describe how ”her” lab session would work. I think there may be some
tension between this demonstrator and the lecturer, who perhaps is too kind
to assert his authority (especially while being observed!)
There was also a lab technician in the lab who helped the lecturer set
up some equipment for a demonstration. The lecturer showed the students
how the equipment (a touchtone telephone whose signals were output to the
computer and onto a screen) worked. He then asked the students to come
and try the equipment out, as it was relevant to one of the assignments.
Apart from this demonstration, the session consisted of the students
working by themselves, with the lab demonstrators and the lecturer moving around the class asking questions of the students, and responding to
queries. It was a relaxed atmosphere, although the students worked very
diligently throughout and concentrated hard on the assignments.
The session seemed very conducive to learning. The small clusters of
students that had formed began to work together to solve the questions on the
sheet and there was a general murmur (acceptable in this context) throughout
the room. The main role of the lecturer here was to guide the students
towards a suitable solution. In addition though, it was very important that
the assignment questions set were both well-structured and reflective of the
material covered in the lecture. Both of these criteria seem to have been met.
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7

Evidence

Figure 2: C: Psychology of perception, S: BEng, L: 3rd year, W: B.Porr, H: Course
info, LO: 5.1, UP: 3,4
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Figure 3: C: Psychology of perception, S: BEng, L: 3rd year, W: B.Porr, H:
Software to record from the artificial retina, LO: 5.1, UP: 3,6
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Figure 4: C: Intelligence in people and machines (Spring 2003), S: BPsy, L: 4th
year, W: B.Porr, H: Course info, LO: 5.1, UP: 3,5
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Figure 5: C: Intelligence in people and machines (Autumn 2003), S: BPsy, L: 4th
year, W: B.Porr, H: Course info, LO: 5.1
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Figure 6: C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr,
H: E-mail to Celestion, LO: 5.1, UP: 3
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Figure 7: C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr,
H: Assignment, LO: 5.1, UP: 3
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Figure 8: C: PC-Tuning, S: Adult classes, L: N/A, W: B.Porr, H: Course description, LO: 5.1, UP: 3 Translation: “PC-tuning, Weekend seminar, The seminar is for those
who have been working with a PC and realise that some programs work slowly or not at
all any more. Within one year computers become outdated which raises the question: a
new one or upgrade? This seminar deals with the latter one which is cheap, individual
and environmental friendly. By replacing certain parts he/she can upgrade the computer
so that it is up-to-date again. For such a measure no specific skills are needed, only the
courage to operate a screw driver. Existing inhibition thresholds will be overcome. The
following subjects will be covered: from 386 (or 286) to 486 or pentium processor; displays,
non-flicker; connections; replacing hard drives; CD-drive; sound card. On request other
subjects can be covered. Special knowledge about hard- and software is not required.”
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Figure 9: C: PC-Management, S: Adult classes, L: N/A, W: B.Porr, H: Course
description, LO: 5.1, UP: 3 Translation: PC-Management, Not only the real desktop
has to be tidied up but also the one on a PC. After a while “dead files” reside on the hard
driver, fonts of no longer wanted software take up memory and icons live as ghosts on the
hard drive. The goal of this course is to look behind the scenes of the colourful windows to
make it efficient again. The exercises takes place on the PCs at the Hedwig-school which
have just survived one year of teaching, therefore have been heavily loaded with different
tasks and will have definitely some zombie files on their hard drives.
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Figure 10: A) Original lecture by Barbara Webb from the University of Stirling.
B) C: Psychology of Perception, S: BEng, L: 2nd year, W: B.Porr, H: Slide of the
lecture, LO: 5.2
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Figure 11: C: Psychology of Perception, S: BEng, L: 2nd year, W: B.Porr, H:
Notes for the lecture, LO: 5.2
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Perception, Assignment/Lab, Part 1, Retina
Bernd Porr
March 10, 2006
Form groups of 3 or 4. Every group hands in one assignment. Every student works on a
different section. The whole assignment will be based on the three lab sessions. The first lab will
deal with the retina, the second one with the visual cortex and the third one will deal with the
auditory system.
The first two assignments will use the “Physiologist’s friend” by Toby Dellbruck
(see http://www.ini.unizh.ch/˜tobi/friend/chip/index.html). It is a camera which simulates different cells in the retina and the visual cortex. In addition we will use a simple stimulus
program which has been designed for vision experiments and a program which generates PSTHs.
1. Determine the shape of the receptive field. Start the program “./rfMapping”. Attach an
acetate to the monitor and mark with a pen where the neuron is responding or where its
activity is suppressed. Classify the receptive field. What is the optimal stimulus?
2. Record a PSTH from the retina while it is stimulated with a Mach band (“./movingMachBands”). Make sure that the period of the stimulus and the time of a measurement sweep are
the same. Compare the intensity profile of the Mach band with the PSTH. Argue why the
retina has improved the contrast. Save the PSTH on disk. You’ll need it for your assignment.
You can plot it later with “gnuplot”.
3. Stimulate the retina with a Herman grid (“./flashingHermanGrid”). First, place the centre
of the receptive field in a cross of white lines. Second, place the centre of the receptive field
on a white line. Record a PSTH for both conditions. Give reasons why the firing rate for
the cross is lower than the rate for the white line.
4. Stimulate the retina with a large flashing square (“./rfMapping”) so that the whole receptive
field is covered. Record a PSTH. Why is there a transient response in the PSTH?

1

Figure 12: C: Psychology of Perception, S: BEng, L: 2nd year, W: B.Porr, H:
Assignment, LO: 5.2, UP: 3
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Figure 13: C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr,
H: Tutorial question, LO: 5.2, UP: 3
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Figure 14: C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr,
H: Mock exam, LO: 5.2, UP: 3,5
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Figure 15: C: Digital signal processing, S: MEng, L: 1 year course, W: B.Porr, H:
Moodle page which provides summaries of difficult derivations, LO: 5.2, UP: 3,4
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Figure 16: C: Digital signal processing, S: MEng, L: 1 year course, W: B.Porr,
H: Invitation of ECG specialist Macfarlane to the DSP lab to give a demo for my
students, LO: 5.2, UP: 3,4
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Figure 17: C: Team design project, S: BEng, L: 3rd year, W: B.Porr and my
students, H: Set up the Wiki as a replacement of a lab book, LO: 5.2, UP: 3,4
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Figure 18: C: Team design project, S: BEng, L: 3rd year, W: B.Porr and other
lecturers, H: Used moodle to coordinate activities in the groups and the whole
course, LO: 5.2, UP: 3,4
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Figure 19: C: Team design project, S: BEng, L: 3rd year, W: B.Porr and my
students, H: Feedback from a student who attended the team design project, LO:
5.2, UP: 4,5
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Figure 20: C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr,
H: Moodle page to give the students a forum to interact, LO: 5.3, UP: 3,4,5
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Figure 21: C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr,
H: Announcement of a question and answer session, LO: 5.3, UP: 3,4,5
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Figure 22: C: Individual project, S: BEng, L: 4th year, W: B.Porr, H: Making an
appointment with a student, LO: 5.3, UP: 3,4
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Figure 23: C: Individual project, S: BEng, L: 4th year, W: B.Porr, H: Providing
feedback to the project student, LO: 5.3, UP: 3,4
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Figure 24: C: Postgraduate degree, S: PhD, L: 2nd year of PhD, W: B.Porr, H:
Illustrating new ideas during a discussion, LO: 5.3, UP: 3,4
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Figure 25: C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr,
H: Marked assignment, LO: 5.4, UP: 3,4
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Figure 26: C: Digital signal processing, S: MEng, L: 1 year course, W: B.Porr, H:
Marked assignment, LO: 5.4, UP: 3,4
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Figure 27: C: Digital signal processing, S: MEng, L: 1 year course, W: B.Porr, H:
Marked assignment, LO: 5.4, UP: 3

58

Figure 28: C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr,
H: Marked exam script, LO: 5.4
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Figure 29: C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr,
H: Marked exam script, LO: 5.4

Figure 30: C: Psychology of perception, S: BEng, L: 2nd year, W: B.Porr, H:
Marked exam script, LO: 5.4
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Figure 31: C: Psychology of perception, S: BEng, L: 2nd year, W: B.Porr, H:
Marked exam script, LO: 5.4
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Figure 32: C: PGEval1 0406 “my evaluation practise”, S: NLTP, L: 2nd year, W:
B.Porr, H: Discussion on the TLS moodle about evaluation, LO: 5.5, UP: 6
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Figure 33: C: Psychology of perception, S: BEng, L: 3rd year, W: B.Porr, H:
Standard questionnaire which I handed out at the end of term, LO: 5.5
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Figure 34: C: Digital signal processing, S: MEng, L: 1 year course, W: B.Porr, H:
Custom designed questionnaire which differentiates between lab and lecture, LO:
5.5, UP: 1
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Figure 35: C: Postgraduate degree, S: PhD, L: 2nd year of PhD, W: B.Porr, H:
Meeting with a PhD student, LO: 5.5, UP: 5

Figure 36: C: Individual project, S: BEng, L: 4th year, W: B.Porr, H: Making an
appointment with a student, LO: 5.5, UP: 4,5
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Figure 37: C: Psychology of perception, S: BEng, L: 3rd year, W: B.Porr, H:
Comments from the examiners how to change the exam script, LO: 5.5, UP: 6
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Section B
Q6. Action potentials:
(a) Sketch an action potential with proper time axis and membrane potential.

[4]

(b) Indicate when the sodium channel is activated/inactivated/de-inactivated in every
phase of the action potential. Which state determines the refractory time?
[10]
(c) Why is an action potential travelling only in one direction?

[2]

(d) In multiple sclerosis the myeline sheath degenerates. What impact does this have on
perception and motor activity?
[4]

Q7. Hodgkin and Huxley model:
(a) In the Hodgkin and Huxley model the sodium current is gated by the conductances
m3 (V − ENa ) and h(V − ENa ). Why do we need the two conductances m and h?
[10]
(b) The conductances m, n and h are described by the following differential equation:
n(V,t) + τ(V)

dn(V,t)
= n∞ (V )
dt

(1)

Solve this differential equation for V and explain the meaning of τ(v) and n ∞ (V ).
[10]

Q8. Central visual processing:
(a) Draw a diagram showing the basic stages of visual processing from the retina up to
the visual cortex.
[3]
(b) Define “receptive field”.

[3]

(c) What is a grandmother cell? Which problem is pointed out with this fictional cell?
[4]
(d) Visual disparity and motion detection are closely related. Explain this with a circuit
diagram which could be used with a simple modification for both disparity detection
and motion detection.
[10]

Q9. Pharmacology:
(a) Alcohol enhances the transmission of GABA. Why does it make people unconscious?
[5]
(b) TTX is a sodium channel blocker. Explain its effect on the neuron in particular if it
affects the resting potential or the action potential.
[5]
3

/OVER

Figure 38: C: Psychology of perception, S: BEng, L: 3rd year, W: B.Porr, H: State
of the exam script as drafted by me and submitted to the external examiner, LO:
5.5, UP: 6
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Figure 39: C: Psychology of perception, S: BEng, L: 3rd year, W: B.Porr, H:
Comments from the examiners how to change the exam script, LO: 5.5
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Section B
Q6. Action potentials:
(a) Sketch an action potential with proper time axis and membrane potential.

[4]

(b) Indicate when the sodium channel is activated/inactivated/de-inactivated in every
phase of the action potential. Which state determines the refractory time?
[10]
(c) Why is an action potential travelling only in one direction?

[2]

(d) In multiple sclerosis the myeline sheath degenerates. What impact does this have on
perception and motor activity?
[4]

Q7. Hodgkin and Huxley model:
(a) In the Hodgkin and Huxley model the sodium current is gated by the (dimensionless)
weights m3 (V − ENa ) and h(V − ENa ). Why do we need the two weights m3 and
h?
[10]
(b) The weights m and h are described by the following differential equation where x is
a placeholder for m or h:
x(V,t) + τ(V )

dx(V,t)
= x∞ (V )
dt

Solve this differential equation for x and explain the meaning of τ(v) and x ∞ (V ).
[10]

Q8. Central visual processing:
(a) Draw a diagram showing the basic stages of visual processing from the retina up to
the visual cortex.
[3]
(b) Define “receptive field”.

[3]

(c) What is a grandmother cell? Which problem is pointed out with this fictional cell?
[4]
(d) Visual disparity and motion detection are closely related. Explain this with a circuit
diagram which could be used with a simple modification for both disparity detection
and motion detection.
[10]

3

/OVER

Figure 40: C: Psychology of perception, S: BEng, L: 3rd year, W: B.Porr, H: State
of the exam script after changes have been made as suggested by the external
examiner, LO: 5.5, UP: 6
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Figure 41: C: Digital signal processing, S: MEng, L: 1 year course, W: B.Porr, H:
Reply to feedback from external examiner which I rebutted successfully, LO: 5.5,
UP: 6
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Figure 42: A) C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr,
H: Mid term feedback via moodle. B) C: Digital signal processing, S: MEng, L: 1
year course, W: B.Porr, H: Mid term feedback via moodle, LO: 5.6, UP: 1,2

Figure 43: C: Contemporary cinema, S: Adult classes, L: N/A, W: B.Porr, H:
feedback I have given to the course coordinator, LO: 5.6, UP: 2
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Figure 44: C: Individual project, S: BEng, L: 4th year, W: B.Porr, H: Description
of a final year project which is directly related to research, LO: 5.6, UP: 2
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Figure 45: C: Individual project, S: BEng, L: 4th year, W: B.Porr, H: A conference
submission which is based on a 4th year project, LO: 5.6, UP: 2
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Figure 46: C: Individual project, S: BEng, L: 4th year, W: B.Porr, H: A final year
project which is geared towards a commercial product, LO: 5.6, UP: 2
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Figure 47: C: Digital signal processing, S: MEng, L: 1 year course, W: B.Porr, H:
Distribution of the marks of the assignment, LO: 5.7
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Figure 48: C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr, H:
Notes from a telephone conversation with a friend who works as a sound designer,
LO: 5.7, UP: 6
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Figure 49: C: Acoustics and Audio technology, S: BEng, L: 4th year, W: B.Porr,
H: subfolder for this class to store e-mails from staff, students and myself, LO: 5.7
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Figure 50: W: B.Porr, H: Deadline of a conference on 31 Januray, LO: 5.8
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Figure 51: C: Individual project, S: BEng, L: 4th year, W: B.Porr, H: Appointments with two students, LO: 5.8, UP: 4
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Figure 52: W: B.Porr, H: To-do list, LO: 5.8
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Figure 53: W: B.Porr, H: To-do list, LO: 5.8
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Figure 54: W: B.Porr, H: Correspondence about a paper-submission, LO: 5.9, UP:
6
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Figure 55: W: B.Porr, H: Correspondence about a paper-submission, LO: 5.9, UP:
6
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Figure 56: W: B.Porr, H: Commented on an initiative how to improve math skills
with students, LO: 5.9, UP: 1
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Figure 57: W: B.Porr, H: Comment on feedback given by the ISCO people after
the info day, LO: 5.9, UP: 1
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Figure 58: W: B.Porr, H: Informed the IT department about updates I did on the
lab computers, LO: 5.9, UP: 6
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Figure 59: C: Peer group meeting, S: NLTP, L: 2nd year, W: B.Porr & Alice Miller
& Zoe Shipton, H: Discussing issues about NLTP, LO: 5.9, UP: 6
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