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The Challenges Of Teaching History & Philosophy Of Science, Technology 
& Medicine To 'Science' Students

Graeme Gooday

The role of the HPS component of the Leeds Subject Centre is to support the teaching of history & philosophy of 
science, technology & medicine (HPSTM) in UK institutions of higher education. And who would deny that there are 
many challenges to be faced in teaching 'our' subject?

We hope to address a significant number of these in years to come. In order to provide an effective launch for the 
Centre we have decided initially, at least, to focus our finite resources on identifying and analysing one particularly 
pressing concern. And one of the most prevalent challenges in our field is undeniably that of teaching HPSTM to non-
humanities students, most notably undergraduates in science, engineering, computing and medicine. And it is to 
address the concerns of teaching this specific student constituency that this document has been written.

Of course, the pedagogical challenges discussed below are not all necessarily unique to science students and their 
teachers. Given the history and wider social-intellectual significance of our field, though, they undeniably constitute a 
group that merits special attention in the first instance. And we hope that thoughtful discussion on this particular case 
will stimulate fellow practitioners to consider their own teaching and students' learning from it. Such discussion might 
serve as a springboard from which you can articulate your own pedagogical concerns. Indeed we hope the 
discussions that emerge from it can be the basis of a teaching workshop in 2001

Reflections on teaching science students at the University of Leeds

In the HPS Division at the University of Leeds, we have long and wide-ranging experience of teaching historical and 
philosophical courses to students in non-arts subjects, and reflection on this experience yields two points for 
consideration:

A small minority of students do very well despite having no background in our subject, learning quickly how to study in 
unfamiliar ways. And such adept students are a joy to teach, and have sometimes opted for more intensive study of 
HPS at either the undergraduate or postgraduate level.

Many other students, however, initially find some strangeness or peculiarity in the values that we expect them to 
adopt in learning our subject. It can take a considerable amount of coaching for them to acquire the appropriate new 
learning skills. Some students often have to work hard to understand what we value most in assessing their work, and 
in particular cases they need much written and oral feedback on essay performance to pick up what is needed.
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It is this second point to which most attention needs to be devoted in our project. Having myself once been a science 
undergraduate facing the prospect of learning HPS, I see the problem as basically a clash of cultures. Some of the 
deeply enculturated assumptions and learning strategies which science students acquire as effective means of 
progressing in the sciences can be - and usually are - highly counter-productive when applied to the humanities. From 
the point of view of science students, the scholarly values of HPS teaching can seem bafflingly vague, gratuitously 
subjective and self-indulgent, whilst the pedagogical practices employed seem to lack a proper emphasis on 'getting 
the right answer.'

Not all such students experience the same problems, nor to the same extent. Nevertheless it is useful to list all these 
problems together to get an overall grasp of the scale and diversity of the challenges.

i) contributions to tutorials/seminars

Students can be quite unclear about the nature of the discussion that they should have in such situations and what 
their contribution should be. The sorts of concerns they raise are:

Why on earth should their views matter? 

Why should it be their responsibility to formulate oral contributions to the class? 

Why should they risk saying something when their tutor perfectly obviously knows far more than they do 
about the subject - and will be far more articulate too? 

What are they supposed to discuss - is it their understanding/misconceptions of the topic, and or extension of 
their understanding to new topics, and or critical discussion of the source materials they have been given. 
Surely they can't do all of these things at once? 

ii) the writing of essays (in examination conditions or otherwise)

How are they supposed to use resources they have been given, and to what kind of ends?

Authority of textbooks: in sciences these are definitive canons, whereas in arts they are sometimes no more than 
suggestive partial and partisan guides. To a science student it can seem pointless spending money and time on 
reading an arts textbook that is not definitively 'right' and comprehensive in its coverage.

1. Use of textbooks: what counts as good practice in using textbooks in sciences and engineering is more or less 
plagiarism in the arts. Science students are highly unfamiliar with the notion that authorship has to be attributed to 
ideas, arguments or concepts. In the sciences this would be regarded as either an egotistic digression from the point, 
or an unwelcome intrusion of attend-grabbing subjectivity. (Surely no scientist 'owns' the right to control access to the 
knowledge they generate?) Moreover, the notion that page numbers have to be assigned to quotes acknowledging 
the authorship of ideas is often thought of as bizarre. Don't teachers themselves know perfectly well where these 
quote came from, when they were written, and by whom?

2. Scholarly diversity: in the undergraduate science curriculum, different textbooks are expected to concur, whereas 
in HPS the trick is to understand the debate between opposing or complementary authorities. Science students are 
used to following standard science textbook accounts of how diverse contributions from different authorities lead to a 
uniquely right answer. Science students are thus sometimes even inclined to believe that diversity of views among 
HPS texts is due either to rampant subjectivity, or to each scholar having an incomplete little bit of the 'right' answer. 
Applied inappropriately to essay writing in HPS, the latter view can lead to the erroneous notion that diverse 
contributions are all directed to the same goal, and they thus fail adequately to map the points at debate.

3. Opinion vs argument: students in the sciences are unused to disagreement between HPS sources, and are often 
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inclined to account for discrepancies in such matters as due to authors having mere 'differences of opinion' or even 
being 'opinionated.' Indeed some have great trouble distinguishing opinions from the conclusions of carefully 
reasoned arguments. Even if such science students do have a notion of what counts as a reasoned argument in their 
own subject, it can be difficult for them to extend this to a new area of debate in HPS.

4. Teacher's authority: in sciences, teachers are expected to know what the right answer is, whereas in HPS 
teachers are normally expected to map out the known possible right answers, and (perhaps?) avoid spelling out more 
than hints about what they believe to be the right answer. This problem is compounded if arts teachers employ texts 
which they themselves have written as teaching materials. Can anything be more inhibiting to students' independent 
thinking than the obligation to cite from a textbook which clearly establishes the great authority of their teacher on the 
subject?

5. Originality/Doing well: in a science subject the achievement of high marks would be accomplished by putting 
forward a canonically correct answer, perhaps even by guessing the kind of answer the teacher would him/herself 
have written. By contrast, in HPS, the best marks might often be given to an answer that proposes a creative and 
alternative view that is challenging and provocative what has been taught. But how any undergraduate could possibly 
be expected to be 'original' in any meaningful sense is surely a moot point?

6. Confidence and own position: whereas specialist HPS students are encouraged to adopt an independent critical 
line, this is quite antithetical to the interests of science students. They will generally not get far in a science degree 
unless they subordinate their views to the established authority of textbooks and examiners. When invited to adopt 
such a critical line in the arts, science students are characteristically either hamstrung by a lack of confidence, or leap 
into the fray with no sense of what the acceptable limits of independent thought might be. They can thus mistake wild 
subjectivity for creativity, with rather unfortunate results.

7. The active and passive voice: science students in their own studies are systematically discouraged from using 
the first person singular or plural, and to write in the passive voice, thus avoiding any reference to a knowing or 
discretionary subject. This can lead to a problematically inappropriate use of the passive voice in writing HPS essays, 
or considerable unease when the first person voice has to be used.

8. Time availability: students in humanities subject have traditionally enjoyed plenty of time to ponder issues and 
mull over difficult texts, and engage in debate with fellow students to develop well-formulated arguments. Science 
students characteristically do not have such free time, having much greater proportion of their time scheduled in 
lectures, classes and laboratories. They are generally in a formal learning environment for much of their working day, 
hence do not necessarily have leisure for reflection, thus cannot perhaps develop arguments of the greatest subtlety

9. Effects of HPS teaching: having lost scholarly innocence regarding the fallibility of scientific authority and the 
historical elusiveness of definitively 'right' answers, science students can sometimes adopt sceptical or agnostic HPS 
values and bring these into their own learning of the sciences. This might well be considered inappropriate by their 
science teachers, and might lead to students under-performing in the sciences if their interests are deflected away 
from standard means of high achievement in the sciences

More Precisely Subject-Specific Problems

Wide-ranging generalizations about the problems of teaching HPSTM can only go so far. Eventually it must be 
recognized that the historical and philosophical branches of the field each have their own rather distinctive concerns

History Of Science, Medicine And Technology

A. in learning historical subjects, science students often have the following problems in writing essays:
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they have little knowledge of the past socio-cutural-economic-religious context pertaining to the events they 
are studying, thus cannot easily inter-relate or contrast contemporaneous developments to the subject in hand. 

they evince a tendency to 'whiggish' narratives that tell the history as the arrival at the modern day 'correct' 
answer, not easily empathizing with different perspectives in the past, nor accepting that todays 'right' answer 
might yet be over-turned. 

they lack an easy facility in extracting relevant focussed information from a profusion of documents that carry 
much more detail than is needed for the essay in hand. 

they do not have the literary dexterity to carry multiple themes and strands smoothly through a historical 
narrative, being accustomed much more to a monotonic single-stranded process of inference to a neat 
conclusion. 

they are not accustomed to having to evaluate rival historiographical accounts generated by particular 
historians, especially not at the same time as having to narrate and explain the 'facts' of the story. 

Philosophy & Ethics Of Science, Medicine And Technology

B. In learning epistemological subjects the problems experienced by students in the 
sciences/engineering/computing/medicine are often that

they experience difficulty in conceptualizing the different 'theories' of ethics or epistemology, and indeed are 
not easily persuaded that there is any point of having theories at all. 

they are uncertain as how far to pursue the 'critical' examination of an issue: how critical is a 'critical' 
examination? How do they determine the boundary between what it is not appropriate to criticize, and what 
merits ruthlessly sceptical questioning. 

they do not have the easy facility in expressing themselves in clear and unambiguous language that is 
appropriate to philosophical exposition. In agonizing over how to construct sentences they can sometimes lose 
the point of what they are trying to say (or vice versa...) 

they have to make great efforts to understand exactly what is required of them in answering an essay 
question with a conceptually abstract title. More than this, they cannot always tell that they have not directly 
answered the question - or at least not answered it fully. 

they sometime conclude that because it is difficult to reconcile rival accounts of certain issues that there is 
either no right answer at all, or that it is too difficult for them to arrive at an answer. So they then give up in 
exasperation - or give a rather cop-out conclusion. 

Possible Strategies For Dealing With Such Problems

These are only my own suggestions and relate only to some of the topics discussed above - there is much more to be 
said! Views of those visiting this list are welcome (see below)

Textbooks

Either i) avoid using a textbook - just use library readings and a range of handouts that give a range of views which 
students can usefully juxtapose and counterpose in their own writing.

Or ii) if a textbook is adopted, choose it very carefully, supplementing it with a sufficient number of auxiliary readings 
to enable students to map out the debate, and not just acquiesce in the textbook as the source of 'right' answers.

Conceptual Issues
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Give students practical class exercizes in reading and analysing short texts will help students develop the relevant 
skills in understanding and applying new concepts and approaches. Getting the students themselves to evaluate 
instances of both good and bad analysis and expression will help them appreciate what teachers are seeking of them.

NB A practical mode of acquiring skills of conceptual analysis is much more effective than the discredited 
'hypodermic' model of education in which some teachers consider that just by telling students how to do something 
entails that the students thereby will immediately acquire the relevant skills...

Essay Writing

Showing students examples of how essay writing is to be done - learning from exemplar - is much more effective 
than oral instruction or rules of essay writing. Showing students example of how essay writing should NOT be done, 
e.g. by using real or concocted examples that illustrate the major flaws of essay-writing technique, has proven to be 
very effective.

The practice of getting students to use the teachers' own marking criteria to assign a quantitative mark to a (mock) 
essay can help then learn how to understand the application of marking criteria. Without such an exercize students 
will simply have to guess how the marking criteria are to be applied, and they might as well be playing the game of 'try 
to read the teacher's mind so we can guess what s/he would like us to write'

Scholars Own Writing

If teachers are to use their own publications in teaching, they show be careful about how to present this to students. 
They should avoid giving own scholarship to students as if it were the last word on the subject - who will then probably 
either slavishly borrow from it, or will tactically avoid it to prevent problems of disagreement.

The question arises of how can students be expected to write in an 'original' way when faced with the prospect that 
they would have to be critical in some way of their own teacher in order to say anything new. This is an extremely 
risky strategy for those who are unsure of how their teachers will in practice respond to criticisms from inexpert 
students... The crucial thing is surely to give students pointers as to the direction in which students can proceed if they 
are expected to comment on the teacher's own scholarship e.g. on issues which it is and is not worth exploring.

Time & Depth Issues

If science students have to learn not just (about) an HPS subject, but also learn how to study it, then their curriculum 
should not be over-loaded with a wide range of topics to be discussed. Taking just a couple of topics to be explored in 
great depth is likely to be much more effective than a Cook's tour of a huge range of themes. Some teachers, 
however, set great store by a (traditional?) 'canon' of what should constitute the curriculum of a subject, and may 
therefore consider that they are letting students down by not giving them the full works There is no easy answer to 
this, although it must be said that if science students have acquired the proper study skills by careful coaching and are 
pointed to further areas of study, they need not lose out. Conversely if much time has been spend in just lecturing a 
lot of material at students without nurturing their study skills, the attempt to teach them the subject might result in no 
more than a their unimaginative repetition of stock phrases from lecture notes! Is this not how too many science 
students have responded to HPS teaching in the past?
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