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POINTS FOR DEBATE
The editors would particularly welcome, in the Points for Debate section, readers’ comments on or
responses to articles which have appeared in earlier issues of the Journal. These may be in the form
of a short paper or letter and should be sent to Stephen Rowland, Department of Education and
Professional Studies, University College London, 119 Torrington Place, London WC1E 6BT.
Selected contributions will be published at the earliest opportunity.

Turning an undergraduate class into
a professional research community
Hasok Chang*
University College London, UK
I describe here an ongoing pilot project aimed at a full integration of teaching and research at the
undergraduate level. Our chief innovation is the mechanism of inheritance: each year students
receive a body of work produced by the previous group of students and make improvements and
additions to it; this process can be repeated until publishable materials are produced. This is part
of a system of learning that enables students to function as a real and evolving community
of researchers.

Motivation and origins
Having had inspiring experience of research during my own undergraduate years,
I have always been in favour of making research an integral part of learning.1 When
I started actively encouraging students to do original research in my courses at
University College London, the outcome was very pleasant: no more tedious piles of
predictable and uninspired essays churned out in response to standard questions!
Even the unexceptional students often found out things that I didn’t know before, so
assessment became a clear learning process for me as well as the students. However, I
also came face-to-face with a frustrating problem: after assessment, these valuable
essays simply sat in piles collecting dust for three years, then got thrown out. I felt
that there should be a way of getting them published, but the reality was that most
students working within the confines of a course-unit or even a final-year dissertation
were not quite able to bring their works to the publishable level. This frustration
served as a catalyst around which the pedagogical experiment described here
crystallised.
I took a pre-existing course-unit for final-year undergraduates, called Topics in the
History of the Physical Sciences (HPSC C313, Department of Science and
Technology Studies), and I re-shaped it in 20002001 for this purpose.2 The basic
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idea was that each student taking the course would carry out an independent
research project, but all the projects would share a common theme, and individual
projects would be handed down from year to year for improvement. It was important
to choose a theme that was focused yet flexible, to be conducive to building a
community that could accommodate students with various interests and inclinations.
The theme I chose was the history of the chemical element chlorine.
To give a flavour of the work carried out so far, I will very briefly mention just two
of the projects. One investigated the history of the ‘chlorine chamber’, a device that
was apparently popular in 1920s America, based on the idea that breathing a low
concentration of chlorine gas served to cure and prevent cold and flu. The students
discovered that this was an idea promoted by the US Chemical Warfare Service as a
beneficial application of chemical warfare agents, as it faced the prospect of closure
due to adverse public reaction in the aftermath of the First World War. The other
project investigated the initial discovery of chlorine in 1774 by the Swedish chemist
Scheele, who did not think of chlorine as an element but as ‘dephlogisticated
muriatic acid’. One might imagine that this mis-identification was corrected once the
phlogiston theory was overthrown, but actually the Chemical Revolution only
resulted in the re-labelling of chlorine as ‘oxygenated muriatic acid’. This was an
excellent study of the arcane original papers, making sense of why the opposing
camps of 18th-century chemists believed what they believed. Both of these projects
went considerably beyond existing secondary literature.
The current phase of the course will run for one more year (20042005).
Afterwards, we plan to collect the results into a book, provisionally entitled
An element of controversy: the life of chlorine in science, medicine, technology and war.
The ‘directed community’ model of teachingresearch integration
Our project is based on a new model of teachingresearch integration. It will be
helpful to contrast our model with the following common models. (1) In the
‘budding genius’ model, we recognise that the best of our undergraduate students are
already capable of attempting professional-level research. With such students, all one
has to do is to give them freedom and inspiration, and provide occasional guidance.
(2) In the ‘graduate seminar’ model, we introduce students to our own ongoing
research, in order to expose them to cutting-edge research; they may also give
valuable feedback. This is usually done with graduate students, but there is no reason
why the model cannot be applied at the undergraduate level. (3) In the ‘graduate
slave’ model, students are put to work, performing time-consuming routine tasks that
we prefer not to do ourselves; in this model students basically function as research
assistants, not as independent investigators.
In contrast to all of the above, what I am developing is a ‘directed community’
model of researchteaching integration. In this model, students take ownership of
their research projects, but they are strongly directed by the teacher and by their
predecessors. Students have individual projects and work independently, but they are
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formed into a community; the collaboration is both synchronic (on the basis of a
shared overall theme), and diachronic (through the inheritance mechanism).
Original research by ordinary students is made possible through close supervision
and guidance not only on research methods but on the norms and customs of
academia. Embodied in the directed-community model are the following key ideals.
1. Learning is doing, not merely practice in preparation for something else that is ‘real’
At present, much university education is dedicated to the rote learning of things that
do not benefit anyone directly. The currently fashionable emphasis on transferable
skills only reflects an underlying worry that the content of university education is
useless for most students’ lives. Even students destined for academia are supposed to
be in training, and therefore not expected to produce new knowledge. But trainee
doctors treat real patients, and trainee hairdressers cut real people’s hair (admittedly
with less-than-ideal results sometimes). There is no reason why students, who are
trainee scholars, should not learn their trade through a process of producing real
knowledge. Learning can go beyond knowledge acquisition to take the form of
knowledge production. (Imagine how much good work would be produced if a large
group of bright, energetic young people spent three years in an academic version of
national service instead of going to university*even the ‘graduate slave’ model above
could serve a useful function.)
/

2. There is continuity between students and experts
One of the most innovative features of the directed-community model is that
students treat their predecessors’ and contemporaries’ works as pieces of secondary
literature. This enhances their confidence in doing original work, because it breaks
down the imagined sharp barrier between themselves as mere students and ‘real’
scholars as famous people. It also increases their confidence in engaging productively
and critically with ‘real’ secondary literature. Students also gain a better sense of how
expert knowledge grows in real scholarship, by participating in the accumulation,
extension and refinement of knowledge through the inheritance mechanism. In this
class we are not merely simulating a research community, but building a real one that
is continuous with the community of scholars ‘out there’.
3. Originality is relative
Research at the undergraduate level (or any level) is often hindered by the idea that
originality means coming up with something that nobody anywhere has ever said
before in the whole history of scholarship. This absurd idea has actually contributed
to the desiccation of scholarship by driving researchers into esoteric details that are
easy to publish although they may lack interest or importance. Imagine that
somewhere there is a book of Truth that has never been read, or that was once
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available but has been lost, or that is known to other communities but entirely
unknown to us. For any of us to discover things that are stated in that book would
have to count as an act of original research; it would not be fair to dismiss the result
as unoriginal just because somewhere someone has written it down before. What
this imaginary tale illustrates is that originality is a relative concept: we must count as
original whatever we cannot simply take from sources that are easily accessible to
our epistemic community. Depending on the situation, our community may be the
most expert scholars in the whole world, or our own immediate associates,
or anywhere in between. In the context of a class, the rule of thumb is that if
students are discovering things that are unknown to the teacher, then they are doing
original work.
Enabling and community-building methods and challenges
I have employed various practical methods in order to facilitate the students’ work,
and I am still seeking to develop them further. Several are worth highlighting here,
since they point to insights and challenges with general relevance.
1. The task of original research must be made to appear doable
It is important to stress that research is merely the process of setting oneself a
question and going about finding an answer. Students are also reminded that small
contributions can be valuable. It is important that students do not set themselves
impossible tasks on the assumption that they are required to produce something
earth-shattering.
2. A frank admission of ignorance on the part of the teacher can be a very effective
empowering technique
Very often in this course the most useful thing I can say is: ‘I don’t know*can
you find out?’ It works to choose a research area in which the teacher is less than
a leading expert, which makes the teacher’s ignorance genuine, not feigned. But
this technique is effective only if there is basic trust; otherwise, students may simply
treat the teacher’s ignorance as incompetence. The key is to give a message of
confident humility: the field of learning is vast, and even the best experts cannot
know everything.
/

3. Students can learn from each other
Students are encouraged to use and cite each other’s work. They are encouraged to
share information and ideas and hold small-group meetings, especially when they are
working on closely related topics. Students who prefer to go and do their own thing
should be reminded of the community-based nature of scholarship.
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4. Students submit their research records
In addition to the final essay, students are required to submit a file containing all of
their research records, including an annotated bibliography, reading notes, results of
literature searches, photocopies of materials, earlier drafts, work plans and results of
free writing, and correspondence. These research records are assessed and inherited;
for both purposes, electronic formats are encouraged where possible. The inheritance of research records increases efficiency for the inheritors, and also teaches them
by example the process of doing research.
5. Students are strongly encouraged to consult relevant experts anywhere in the world
They are given advice on academic etiquette, and personal introductions when
possible. External consultations help establish a real continuity between the
community of our student researchers and the research communities that exist
outside.
6. Students sit an exam
It may seem odd to have an examination in this kind of course, but it has turned out
to be a very useful tool. The first half of the exam requires students to answer
questions about their peers’ projects, forcing mutual interactions. The second half of
the exam is a methodological essay on what students learned about the process of
doing research through their work in the course.
Overall, the major challenge is whether all serious students can actually produce
original work. The results so far are quite encouraging: a total of 29 students have
enrolled in this course, and 27 of them have completed it successfully. It should also
be noted that students clearly tended to do better in this course than their overall
average; a rough indication is given by the statistics in Table 1 on students in the
Department of Science and Technology Studies who completed our course.
It is difficult to say how well students in the lower half of the cohort could handle
this kind of course, since there has been a good deal of self-selection and the lowperforming ones have tended not to sign up. But the few relevant cases we do have
are encouraging: the three individuals who got overall lower-second degrees all
scored upper-second marks in this course. It is my belief that the work can be

Table 1. Students’ results

First
Upper second
Lower second

Results in HPSC C313

Overall degree results

11
9
1

6
12
3
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managed by anyone who has sufficient skills and qualification to gain admission to
UCL and make it through to their third year, as long as they are willing to accept
guidance and put in a sufficient amount of effort.
Prospects for further development
I have been very encouraged by how well this course has worked so far, in both
process and outcome. The students have registered their satisfaction and enthusiasm
first of all by producing excellent work, and also through anonymous course
feedback. Over the four years there has only been one student whose overall
assessment of the course was critical. The following comments are more typical:
‘The insight received by doing research in this way is invaluable experience that
should be recommended to all undergraduate students’; ‘The most interesting
as well as the most courageous course one can take [in the department]’; ‘The whole
idea is just so exciting and inspiring and different . . . very challenging but ultimately
rewarding’; ‘A taste of post-grad experience; ‘Most rewarding course I have
ever done.’
We are now considering how exactly this pilot project should be concluded, and
whether and how this model of teachingresearch integration can be applied
elsewhere. Our current aim is to produce a book as mentioned above, which will
be an academic text but aimed at a more general audience as well. Two of the
individual projects are also being developed into stand-alone articles for specialist
journals. These publications would generate a great deal of interest and confidence in
our directed-community model of teachingresearch integration.
The prospect of publication raises interesting issues of authorship and intellectual
property rights. From the start it is made clear to the students that their work would
be passed on to others, and they are asked to sign a form giving their agreement for
such use. Most students have been only too happy and proud to pass on their work,
but they are also given the option to retain the work as their own exclusive property
(only one student so far has taken that option). In the projected book, which will take
the form of an edited volume, we intend to list as authors all the students who made
contributions to each chapter. Although we expect that the final product will need to
be edited extensively for the sake of coherence, it will be made clear that the students
are the chief authors.
The success of the pilot project leads us to consider the issue of dissemination and
adaptation to other contexts.
1. Other fields of study
Our model would apply quite well to other areas of history and also to various types
of engineering, where there are always plenty of empirical questions to be resolved. It
may be more difficult in the natural sciences, mathematics or languages, where much
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rule-bound training is necessary before original work can be done. It may also be
difficult in fields like philosophy, where true originality is expected only after a long
process of training focused on the critical study of well-known works. However, it is
important to remember the relativity of originality discussed above. Re-discovery is
also a form of discovery, and it is entirely legitimate and useful to re-invent the wheel,
as long as the wheel is not known in one’s own community.
2. Other levels
Currently our course is only open to final-year students, but that is partly because
earlier stages of their education do not prepare them well. There is at least some
anecdotal evidence that with appropriate guidance even primary school children can
perform original research. In the other direction, I believe our model would work
very nicely at the master’s level, and extending the model to the lower levels of
graduate training would complete the bridging of teaching and research.
3. Other locations
Our pilot project would have been difficult to run in a location that lacks the
extensive library and archival resources that we enjoy in London, but in most cases
each location would offer its own distinctive advantages as well. The aims and
methods of research obviously have to be adapted to local conditions.
4. Other pedagogical formats
There are various ideas on the drawing-board that I intend to try out in the next few
years. One idea is to direct a coordinated set of third-year dissertations. Another is to
apply the inheritance mechanism to individual essay assignments; I am currently
piloting this idea within a fairly traditional course. I believe that suitable versions of
the directed-community model of teachingresearch integration can be devised for
most learning and assessment contexts.
We are seeking active dialogue with interested colleagues in various fields at various
levels, with scholars in the field of education theory, and with students. I offer these
reflections to stimulate the thinking of both practitioners and theorists of education.
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Notes
1.

2.

At the California Institute of Technology, there was already a very successful programme of
undergraduate research by the 1980s, called SURF (Summer Undergraduate Research
Fellowship). I also spent one year at Hampshire College, where all undergraduate students
are encouraged and required to undertake original research projects.
For a full description of this course, see the course website: www.ucl.ac.uk/sts/chang/
c313.htm

