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Introduction

As part of the Teaching and Learning Research Programme, the ESRC have funded a totaly new kind
of project, which is likely to be watched with interest by others in socid science more generdly. This
Research Capacity-Building (RCB) project (grant number L139251106) is an innovative attempt to
invigorate an entire research fidd. Among its ams are to support and encourage: the management of
complex projects, a widening of methodological approaches, the further combination of different
approaches from different contributory disciplines, the melding of theory-building and method, and the
cregtion of new modes for trandforming findings into usable forms. These ams are not unique to
educationd research, much less teaching and learning research. They would be seen by many, not least
the ESRC (Marshal 2001), as appropriate for other socid scientific endeavours such as sociology,
psychology, economics and geography. Education is being used as a testing ground for a new approach
to capacity building, and whatever the results are they will be a vauable guide for future projects with
dmilar amsin any subgtantive area.

As the project has only just Sarted this paper can do little more than describe what we intend to do,
and perhaps why. The paper begins by rehearsing the background to the call for RCB in terms of a
perceived criss in the quality and relevance of UK educationa research (What is capacity-building
intended to solve?, p.2). It continues by outlining some responses to the current perceived deficits in
educationa research - such as greater political control, evidence-based approaches, greater use of
datistical techniques, and randomised controlled trids - looking at the likely advantages and limitations
of each (Other ways forward?, p.4). We then briefly consder what RCB is (What is RCB?, p.27), and
describe how we will approach the task (What we propose?, p.29). The fina section considers some of
the wider implications of our brief, and some of the difficulties we may encounter (What problems do
we face, p.35).

The paper begins by asking for your help in providing practica suggestions before we start our project,
and your co-operation once we have started. It needs to be emphasised that our role is to support the
capacity-building of oursdves and others, chiefly by sharing exiding expertise within educationd
research and across subject discipline boundaries. Our role is not to provide the motive force for that
improvement, nor to peddle a particular method, or privilege a specific gpproach. However, we dl learn
lifdong - about methodologica gpproaches as much as anything ese. Knowing more about a wider
range of methodological gpproaches alows greeter flexibility in addressing future research questions, but
it also dlows usto read, understand and where necessary critique, the work of others. We cannot alow



the dtuation to continue in which different parts of the literature are only intdligible to a subset of
researchers. This involves changes of two types — by researchers, the better transformation of results
into readable and usable formats, and by consumers of research, a willingness to find out about a wider
range of methodologica approaches.

What is capacity-building intended to solve?

The origins of the ESRC Teaching and Learning Programme (TLRP) lig, to some extent, in recent
critiques of the vaue and effectiveness of educationd research as a contribution to the improvement of
teaching and learning in the UK (Hargreaves 1997). It has been argued that ‘despite the expenditure of
over £65 million of public funding on educationa research esch year, there are surprisingly few studies
which individudly, or collectively, contribute sysematicaly to the development of a comprehensive
body of high qudity evidence (Millett 1997, p.2). In fact, the value and effectiveness of research as a
contribution to the improvement of education has been increasingly caled into question (e.g. Hillage et
a. 1998. Tooley and Darby 1998). Educationd research has been accused of being both 'second rate
and irrdlevant to the needs and interests of practitioners. Chris Woodhead, then Her Mgesty's Chief
Inspector for Schools, clamed to have given up reading research as 'life is too short. Thereistoo much
to do in the real world with red teachers in red schools to worry about methodologica quarrels or to
waste time decoding unintelligible, jargon-ridden prose to reach (if one is lucky) a concluson thet is
often so trangparently partisan as to be worthless (Woodhead 1998, p.51). Whatever the actua merits
of such points, this 'epistemologica criss of confidence (Furlong 1996) or ‘crigs of legitimation’ (Pirrie
2001) is not confined to the UK (NRC 1999, Resnick 2000) nor the field of education. Indeed it is
currently characterigtic of the relationship between the mgority of professons and higher education (and
there have been samilar changes in the conduct of research in many public services, Dean 2000).
However, it is important to note that while a consderable amount has been written about what
educationa research should now be doing, the actud empirica base on which the origind criticisms
retsisactudly very dight.

At heart, these criticisms address two main issues. The firg is the claimed lack of red-world relevance
of much research. Much educationd research in the UK is not directly trandferable into improved
pedagogic practice or policy-making, athough whether it should be so0 is a matter for debate. Many of
those criticiang the relevance of research have a very narrow, usudly initid-school, view of what
condtitutes learning, for example. The second issue is an gpparent system-wide gap in expertisein large-
scae sudies, especidly fidd trids derived from laboratory experimenta designs. Over the lagt twenty
years, there has undoubtedly been a move towards much greater use of ‘quditative’ approaches (Hayes
1992), even in traditionally numerate areas of educationa research (Ellmore and Woehilke 1998). In
addition, acceptance rates for 'quditative’ publications are higher than for 'quantitative’ pieces, by aratio
of around two to one in one US journa (Taylor 2001). There is a danger therefore of applying different
sandards of rigour to papers depending on their method, and therefore, presumably, on their referees.
However, quantitative work has not stood 4ill, and in the same period techniques for multivariate
andyss, of non-parametric data especidly, have become considerably more sophisticated. While
welcome, these twin developments may have led to a kind of schism because individud researchers
tend to specidise in one gpproach or the other. It is not unusua for one researcher never to have



conducted any form of textua andyss, and for another to admit to not having the least ideawhat ‘ multi-
level moddling’ is about, for example.

Re-reading the findings of the BERA survey of educationd researchers from 1978 makes it clear how
much more professond the field has since become. Very few researchers then had a permanent job,
and even fewer had any post-graduate or professond training in research methods. Most were ether
fresh graduates or ex-teachers, and severa of these willing and able individuas have become the
educational research leaders of today. But there are some indications that these researchers - who may
now run departments, edit journas and referee grant-proposdls - have largely retained the same set of
research kills as they started with. There are few indications that these established figures vary their
methodologica approach to suit the problem at hand rather than seeking out problems that suit their
existing methodologica repertoire. It is probably the case that we could lig many senior BERA
members and predict very precisay the methodologica approach that will be used in their next study.
These same individuas are PhD supervisors, and research trainers and models for new generations
snce they have, by definition, been successtul.

The professond gSituation for researchersis better today - both in terms of tenure and research methods
training (at least nomindly). However, these improvements have come a some cost. Public expenditure,
both directly via grant funding and RAE and indirectly via sdaries, on educationd research has
increased in red terms. This increase has not, in general, been invested in large-scae long-term projects
or expengve research. Rather, it has been spread thinly between a growing number of inditutions and
individuas, whose research culture sems from a previous era in which smdl-scale work was made
worthwhile because small-scale was dl that was possible perhaps (at one stage the SSRC, as it then
was, was threatened with complete closure). The generation of researchers represented in the BERA
sudy are now, in many cases, the leading 'lights of educationd research today mostly using what is now
the standard approach - qualitative andyss with a grand-theory backdrop. This approach is cheap,
plausible, atractive to anyone who is not prepared to work with numbers and, ironicaly, is till seen by
many of that same generation as somewhat radicd. It is taught to and by successve generations of
researchers, who may come to view ‘quantitetive’ approaches done on a shoestring, as conssting solely
of surveys, attitude scales, factor analyses, and perhaps the work of the school effectiveness movement.
Education as a socid science has never found field experiments easy or even gpparently ussful, while
officia datasets have only recently become readily avalable (through a combination of information
freedom and information technology), and techniques for their re-andyss are fill largely absent.

According to a more recent study of educationd research capacity in the UK, there is ill a lack of
developed research expertise among the people involved, perhaps especialy in comparison to other
disciplines (Mclntyre and Mclntyre 2000). The outcome is that a ‘large proportion’ of the research
done (in teaching and learning in this intance) is of poor quaity. The sKkills that do exist are in specific
regions and indtitutions, sometimes represented by one individua (Furlong 2001). These skills tend to be
more common in ‘quditative approaches, which were more popular in the 1990s. Many aress of
educationd research are now 'dominated by reports of smal-scae locd studies (Dyson and Robson
1999, p.vi).

Clearly, to overcome these perceived problems does not mean that we necessarily need more complex
techniques. Our gpproach could start from a consideration of the importance of ‘truth’ (Bridges 1999),



and areturn to a paliticd arithmetic tradition (Mortimore 2000). Clearly dso, to repeat and heed these
criticisms does not involve an unquestioning acceptance to their validity. We smply acknowledge here
the concerns of an important section of UK educationa research - including severa funding bodies,
many practitioner-users, and not a few academics — and treat them as worthy of examination. Our view
is that rather than fearing this methodological debate, and perhaps demonising those who seek to take
the fidd forward even when they gppear misguided (Bdl 2001), we should embrace it as a Sgn of
progress. Lakatos (1998) suggests that it is precisaly this kind of methodologica debate that
characterises an immature research field, and distinguishes it from a mature one that has dready passed
through the stage. So, an optimigtic view would be that, via this recent criss, educationd research may
be coming of age.

Other waysforward?

A variety of solutions have been proposed to the problems outlined above, dthough clearly there is no
unanimity that these problems do, in fact, exist. These include increased political control of research and
its funding (to ensure relevance), greater use of research syntheses and meta-analyses (to transform
findings into policy and practice), sSmply more quantitative sudies (to return the field to a more balanced
approach), and greater use of experimenta approaches (to provide more rigorous and believable
results). Each of these suggestions has a least some merit, but each dso involves a few dangers, and
has serious limitations if presented as a sole panacea.

Political control and relevance

We need to condder dispassonately the possibilities and limitations presented by the new climate of
evidence-based policy and practice, and the gpped for more experimenta-type desgns in UK
educationa research. What we must not do is conflate the issues of relevance, qudity and funding
unnecessarily. There is a danger that the perceived lack of rigour in current research designs is being
used, perhaps unwittingly, to argue for greater political control of research funding, thereby ensuring
relevance. However, politicd control, relevance to practitioners, and even lavish funding do not
necessily lead to high qudity research and secure findings (see Gorard 20018). The sStuation in UK
educational research is serious enough, and the thregts of irrelevance or political control of findings redl
enough, for the research community to take the job of increasing their own research-capacity serioudy.
Some would say that this may be the last chance for researchers to be alowed to 'police’ themselves.

Allowing politica bodies, and not academic researchers, to decide on a research agenda may produce
grester short-term relevance but is dmost certainly not going to produce research of higher qudlity.
There may, in fact, be a tenson between looking for rigour and looking for relevance in research.
Centrad planning has falled to produce better research in other fidds (Hammerdey 1997). Many
researchers who have worked on consultancies, contract research and evaduation studies will have
experienced the pressure, subtle and not so subtle, put upon them to produce results in accord with
some pre-determined plan. It is as though 'research’ is being conducted to find evidence for dready
existing agenda. Perhaps when poaliticians with legal experience talk about evidence-based policy they
do not mean making policy based on research evidence about whét is likely to be most effective or the
fares (the socid science definition). An dternative, and equaly plausible, interpretation (the legd
definition) would be that evidence was what a policy-maker sought to help establish a case for apalicy.



It is therefore important for al concerned to decide which of the two versons is being supported in the
push for evidence-bases. They are incompatible, and while the confusion remains thereis a clear danger
that research is being subverted to arole of legitimating policy (Levacic and Glatter 2001).

Partly as a response to the UK debate about the value and relevance of academic educationa research,
government gppointed bodies have aso tried to move some research funding to practitioner groups. The
results have so far not been very impressve (athough it should be stressed that the examples used
below come from the early stages of the scheme). The Teacher Training Agency (TTA), for example,
award small grants to teachersto carry out research 'relevant' to their needs. Judged on the basis of the
best of the pilot studies, the research so funded is often actudly not research at dl, not being amed at
producing knowledge based on the collection of evidence. It often Smply describes current practice or
uncontrolled attempts to change it. Not dl studies produce a report, but even the rest omit crucid details
such as what they had done, or what their evidence was. It has been clamed that their apparent
conclusons are mainly repetitions of previoudy held opinions (there being no sign of the surprise that is
the hallmark of red discovery), but their lack of criticd scrutiny aso dlows the presentation of
questionable ideological views about the nature of practice under the banner of scientific research’
(Foster 1999, p.396).

Perhaps the best such study concerns an 'experiment’ on the teaching of mental arithmetic (TTA 2000).
In the school concerned the 1998 Key Stage One cohort (54 pupils) were taught menta arithmetic
using a new method. A higher proportion gained level 3 than in the 1997 cohort (55 pupils) taught using
another method. Thus, the researchers conclude that the new method is better, and the TTA have
supported this view by publishing it. Despite being the best study of the first 26 funded (by presenting
evidence and method for example, and having a reasonable number of cases), thisis not good research.
The findings are Imply not safe. The cohorts were different and unmatched, the proportions gaining
level 3 are growing year by year naiondly anyway, the two groups sat different test papers, the
teachers were not matched for the different cohorts (the Maths co-ordinator taking the second group),
and thereis no congderation of either the Hawthorne or experimenter effects (see Gorard 2001b).

As another example, the DfEE agpparently spent nearly £4 million on the Hay/McBer research into
teacher effectiveness. The result was a description, and by implication a prescription, for what effective
teachers actualy do when teaching (Hay/McBer 2000). The relevance of this work cannot be doubted.
What is more doubtful is the clam to knowledge semming from this colossa (in educationd research
terms) expenditure. And an important point to note is that the work has not peer-reviewed in the usud
sense, like the 'Models of Headship' work aso funded by the DfEE (as it then was) but which has not
been made publicly avalable.

In essence, the researchers are saying that they have described, via a range of data collection
techniques, what 96 effective teachers are like. However, even assuming that the researchers can
successfully identify an effective teacher this description is of little practica use. If these 96 teacherstend
to dress smatly for example, then an argument could be advanced that dressng smartly can lead
previoudy less successful teachers to improve. Thisis, of course, nonsense but it is very popular kind of
nonsense (Davis 2001). The effective teachers were largely sdlected by asking other people who is
'effective,, and so the ensuing description of the attributes that led to their identification is that of other
people. The study tells us what an unpublicised group of 'other people think makes a successful



teacher. It is no surprise therefore that, like prescriptions for school improvement, the ensuing mode
contains eements of tautology, including the obvious and the nebulous.

In fact Hay/McBer defined effectiveness both in terms of ratings and observations, and from pupil
progress scores. In order to arrive at the 96 cases, it was only possible to use schools with high quality
pupil records and other datasets. The population for the sudy is therefore not, asit appears a first sght,
al schools but al schools with high qudity datasets (i.e. al those with a non-zero chance of being in the
sample). It is perfectly possible that such schools, and the teachers within them, will tend to be different
from the rest in important ways.

Even given this redtriction on data qudity, the number and range of actua datasets encountered in the
sample schools were consderable (Reynolds 2000). Haf of the schools had unique home-made
schemes for caculating value-added scores, and the remainder used various scoring systems such as
Yelss or the optional QCA SATs. Most dso used some socio-economic background or contextua
variables, but again these were not consstent from school to school. Making the best use of the
compromise data available, Reynolds (2000) converted the pupil gain score for each teacher into
categories such as A+ (very effective) to C (poor), and the judgement of these categories was based on
pupil scores for each teacher relative to context and to prior attainment.

The Hay/McBer study aso grouped these teachers, but not using the same categories preferring instead
arange of 'Outstanding+' to 'Poor’. These judgements were made on the basis of observations and the
rating of others. Teachers judged ineffective or poor were dropped from the origind sample of 172,
leaving only 128. So now the sample, and its population, conssted of teachers from schools with
adequate datasets, not rated ineffective by others. The ratings score was correlated with the vaue-
added score, yidding a coefficient of +0.43. This meansthat if, for the present, we accept the vaidity of
both approaches then only 18% of the variance in these dready heavily edited groups is common to
both. If outstanding teachers are meant to lead to greater progress for their pupils then this 18% is prime
facie evidence that one or both of the classification sysems is heavily in error. Given that the 'Reynolds
classfication takes into account contextua figures whereas the 'Hay/McBer' does not this may suggest
that it is the latter which is more a fault. However, rather than conclude anything like this the study edits
the 'samplée again. It only proceeds to anadyse and characterise those individuals whose ratings intersect
to a large extent. Put another way, 32 teachers who have A+ pupil progress scores but were not
considered to be good teachers by others, or who had weak pupil progress scores but were considered
‘outstanding’ by others, were dropped (and remember that purportedly poor teachers have aready been
dropped). Not surprisingly the correlation between the two classfications for the remaining 96 cases
rose to +0.79, but it is ingppropriate for the study to even attempt to cite this figure. Running a
correlation, removing cases from the awkward diagond, running it again and then reporting the find
correlation coefficient is not good science.

Returning to the dready heavily-edited sample of 128, for which Reynolds (2000) reports a ‘'moderate
correlation’ between the two assessments of teachers effectiveness, 51 of these were rated outstanding
by Hay/McBer, while 43 were given very effective grades by Reynolds. Only 28 of these individuas
were in the intersection. Collapaing the various categories in the two different scales into two each -
whether outstanding or not - leads to Table 1. Therefore, only 55% (or 28/51) of teachers rated
outstanding by Hay had better than typica pupil progresson. Thisis not sufficient to enable the study to



clam that they can describe, and perhaps prescribe, the characteristics of an effective teacher. Trimmed
to this summary, the report isbasicdly alist of the attributes people aready think a good teacher has.

Table 1 - Crosstabulation of teachers effectiveness. Vaue-added versus Hay/McBer

Vaue-added B/C Vaue-added A Tota
Hay Outstanding 23 28 51
Hay Typicd 62 15 77
Totd 85 43 128

While it might be as unfair to sSingle out the studies above for their problems, as some people consder it
was to single out academic studies in the Tooley report, there is no sense here that increased political
control and relevance aone are likely to lead to higher quaity research. Perhgps what researchers
actualy need is more independence from political pressure. They need to be able to reach conclusions
that are as secure as possible with regard to the evidence, but not the consequences in particular
Stuaions. Evidence gives us a bass for belief and so for decison, but the political decison remains a
largely separate stage, for depending on the starting assumptions the same evidence could be used to
judtify different decisons - as was made clear when an internet search engine threw up two adjacent
references to some recent work on school compositiona effects. One website was for the Campaign for
State Education, who used the findings to defend the performance of comprehensive schools. The other
was termed the 'Reagan page and used the same evidence to argue for more diversity among schoolsin
the US. Both uses were coherent, for the evidence was largely neutrdl, and the difference lay chiefly in
the starting assumptions of the political commentators.

The government wishes politica pressure on researchers to increase, to control research both financialy
and intelectudly, but perhaps the greatest pressure is coming from researchers themsaves. We seem to
forget that no scientist is moraly obliged to come to an unwarranted conclusion or inference. There are
whole fields of endeavour in educationa research in which the 'researchers take sides before any
evidence is collected and where the evidence collected is knowingly affected by this bias (Gorard
2000a). Of course this problem is not unique to education. [A professor of sociology recently came to
me with a paper fully written, presenting the damage done to loca communities by a particular policy
decison, but with no data He asked me if | had any figures, from the Labour Force Survey for
example, which would back up this point. He is not, in my experience, unusud in this gpproach of
‘premature adjudication’, and he is successful, mentoring new aff, supervisng PhDs, and being
awarded large amounts from public funds to pursue this 'researchl].

Surely, unless researchers can greet dl possble outcomes of their empirica investigations with at least
equal respect, and they are prepared to be surprised by what they find, and they apply the same
standards of rigour to other people's work regardless of whether the approve of the findings or not, then
they are not behaving as researchers but as politica agents. When we as peers say 'l redly like this
work' we are dl too often saying that we approve of the findings rather than admiring the rigour of the
andysis or the replicability of the data collection or the logic involved in drawing the conclusons. Some
'researchers explicitly advocate teking sdes before collecting the necessary empirica  evidence
(Griffiths 1998). But the researcher cannot afford to 'take sdes with anything but the truth (Bailey
2001). When a researcher has an agenda, such as anti-racism, this should make no difference to the
research. The key problem with 'racism’ as a phenomenon is that it concerns an important issue (which



is why it is being researched) and that it is unjustified (by the truth). Since racism is unjudtified by
definition, the researcher therefore does not need anything other than a desire to find and publish the
truth, which is presumably what other researchers do anyway. Smilar, but more complex, arguments
can be advanced to show how other apparently radica stances, such as ‘feminist' researcher, are also
entailed and therefore essentialy unnecessary. Research cannot be smply subordinated to the needs of
policy-makers and politica agitators without being in danger of becoming contract 'research’ which may
be used to justify aready-prepared programmes of action (to benefit either the government or a political
pressure group).

While this account of political control of research is negative in its assessment, this should not be seen as
an argument for total freedom. As with most things the need is for baance. Research fidds with no
political interference tend to become 'chauvinigtic, in the sense of resisting dternatives to the status quo
(Feyerabend 1993). Perhaps that is what has happened in UK educational research, and perhaps the
current threet to their freedom will encourage academic researchers to embrace with caution the other
improvements to theory, method and dissemination suggested here. The British educationa research
community certainly needs to start policing itsef better before someone ese is gppointed to do the job
for them (Brown 1998).

Evidence-based policy and practice

Of the wide variety of responses which have been proposed to the problems above (Furlong 2000) the
most prevaent is probably the call for research which focuses explicitly on ‘what works. Such research
could then be used as a basis for establishing "evidence-based' practice where pedagogica and other
decisons are guided by nationally agreed 'protocols (as in the field of medicine, Department of Health
1997). Syntheses of high quality studies are used to produce the findings, which are then ‘engineered
into practice. The assumption is therefore not that good evidence has not been provided by previous
work, but thet it is difficult to see its pattern without systemétic evauation (the work is fragmented, Pring
2000), and impossible for it to have an impact on policy and practice with re-engineering. Simply
publishing results is not enough. The beauty of this solution is that it apparently addresses issues of both
relevance and quality. It can therefore be justified on solid practical grounds. For example, in areview
of administering albumin to humans, Roberts (2000) concludes that it *provides a strong argument for
preparing scientificaly defengble syntheses of the evidence from randomised controlled trids in
medicine, as well as in other important areas of socia policy, such as education' (p.235). The
sgnificance of thisisthat if dbumin adminigration had ceased in the UK when doubts were firg raised,
this synthesis suggests that around 10,000 patients who died may have been saved. Relying on theory
rather than heeding the warnings from trids led to needless loss of life.

Measuring output effects is the ‘bottom-ling€ in business, as well as medicine, and perhaps crime
prevention studies. The emphadis is on whether an intervention works, not why (Brighton 2000). This
gpproach, at least implicitly, sees large-scde randomised controlled trids as the ideal form of evidence,
which a sysemdtic review further improves by minimising bias through sdection and omission, leading to
safe and reliable results (Badger et a. 2000). The cal has dso been made for research to be
concentrated in fewer centres to encourage high levels of skill, the establishment of good networks of
users (for interactive socia science), and so prevent fragmentation and the poor quality of some existing
research (Pring 2000). While these gpproaches are promising, and will be viewed with interest, they are
unlikely to provide complete solutions. For a Sart, someone is dill required to undertake the primary



research that is being synthesised. Even in medicine, which recelves alot more funding than educationd
research, this approach isbeing criticised (Hammerdey 1997).

Also, while plausible, this approach does face technica difficulties that are not always highlighted by its
advocates. Replication of studies, of the kind needed for syntheses and meta-anayses, are not currently
encouraged by the funding or publishing mechanisms in the UK. This means that results are usudly
equivocd in practice, especialy as educationd research in particular is hard to smplify and do justice to.
‘Quditative evidence is largely ignored by this approach, which is particularly wasteful (Levacic and
Glatter 2001). Sysematic reviews can therefore be mideading by hiding detalls, and privileging trids
even where congderable evidence of other forms contradicts them. This has led to false conclusions thet
are just as important, in reverse, as those claimed for the evidence-based approach. For example, by
conflating different periods and schedules for a synthesis, it has been concluded that a short trestment
for dcohaol abuse is as effective as along one, and that sexua abstinence lessons for 13 year-old boys
actually lead to more sex. Both of these results have now been attributed to bias in the meta-anaytic
process (Speller et d. 1997). Meta-anayss is usudly conducted on the assumption that al studies
involve samples taken from the same population and with a congtant effect sze (Fied and Wilkinson
2001). Since these are, in fact, unlikely to be true the misgpplication of meta-andyss increases the
chances of incorrectly detecting an effect, especidly where the number of udiesisrdatively smdl.

Clearly no-oneis going to present a coherent argument against the use of evidence in forming policy or
practice. But evidence-based gpproaches imply more than that. Their chief problem is that education
does not have a dngle agreed indicator of what works. In medicine, surviva or clear-up rates are
relatively unambiguous. In criminology, crime reduction plays a Smilar role. Perhaps education is more
like hedlth promation than ether of these. Hedlth promoation is having difficulty showing any effectiveness
in the exiging Cochrane modd. This may be because there is little effect, or it may show that
educational impacts require different kinds of measurements. Even in medicine, it is aready clear that the
quality of the research question and of the intervention must be as good as that of the trial methodol ogy.
The development of these interventions and the measures of them must be based on theoretical models
(see below) assgted by ‘qudlitative’ studies to suggest why the intervention might work. All trids (even
of the ‘black box’ type) are as specific in time and place as thar intervention. Thus, to learn from atrid
we need an explanation of its effect, and cannot rely soldy on what works. Asin the Hitch-hikers Guide
to the Gaaxy, knowing that the answer is'42' merely leads us to further questions.

Evidence-based gpproaches are an important way forward for educationa research, when taken in
combination with other approaches. In some cases, however, the politicd criticism of exiging work is
based on a misunderstanding of the role of research, or even a didike of the results (or the method). A
real evidence-based gpproach to policy-making would require aso a fundamental change in the way
politicians make and carry out palicy thet is unlikely to happen in fact (Pirrie 2001).

Smply more statistics?

If political control or evidence-bases are not sufficient to overcome the gpparent criss in educationa
research, perhaps the solution is smply atechnical one of increasing the role of large-scale studies and
techniques for the analysis of complex datasets. Some people may have suggested that the reason we
require more datistical (‘quantitative)) studies is that this form of evidence is intringcaly preferable and
of higher qudity than other forms. We fed that thisis completely the wrong way of looking at it. On the
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contrary, one reason to encourage a greater awareness of datistica techniques among researchers is
that quantitative work is currently often very poor. Our motive is not chiefly to increase the amount of
such work but to raise its level. Another reason is based on our desire to see greater use of combined
approaches (see below) which, of necessity, requires the mgority of researchers to have a working
knowledge of basic numeric techniques.

Our belief thereforeis that dl researchers should use numbers routingly in their research (even if only as
‘consumers of the quantitative research of others). The first and most obvious point here is that the
process of research involves some consderation of previous work in the same fidd. All researchers
read and use the research of others. So they need to develop what Brown and Dowling (1998) refer to
as a'mode of interrogation’ for reading and using research results. If they do not have any understanding
of research techniques involving numbers then they must either accept al such results without question, a
very dangerous decison, or ignore al such results, a very foolish decison. In practice, many
commentators attempt to creete a middle-way of accepting some results and rgjecting others even
though they do not understand how the results were derived. This usualy means that results are
accepted on the basis of ideology, of whether they agree with what the commentator wants. Thisis both
dangerous and fodlish.

Another reason why dl researchers are likely to need numbers, irrespective of their primary method, is
that many of the large datasets available as context information for any study are numeric. The use of
secondary data to help create or identify an gppropriate sample (perhaps via Sratification), to describe
the pattern or problem to be explored by other methods, or even as a method in its own right, is
growing (Gorard 2001b). Thisis a trend encouraged by the funding councils, and welcomed by us. It
alows cumulation, and helps prevent the waste of resources involved in attempting research to explain
non-existent patterns or problems. Accounts based on numeric and 'quditative’ analyses too often lead
to an apparent contradiction (in Riddell 1992, p. 46) because, too often, the quditative andyses are
atempting to explain a Stuation based on flawed numeric reasoning. Existing satigtics, whatever their
limitations, provide a context for any new study which is as important as the 'literature review' and the
‘theoretical background'.

The range and scale of exidting datasets is phenomend, and growing al of the time. Few will ever be
exhausted as research resources, and the crestive combination of data from two or more can lead to
congderable origindity. If the questions we want answering are dready addressed by an existing dataset
(the Individual Student Records, the annua school census, the population census, the Labour Force
Survey, Household Panel Survey, Nationa Child Development Study etc.), then we are likely to obtain
our answers quicker, cheaper and better from them than by conducting our own research. However, we
generdly have no agreed methods for dedling with these large, and often complex, secondary datasets
(Gorard and Taylor 20024). There are currently debates over the way to measure trends over time,
differences between places, and how to deal with hierarchica data for example. These debates need to
be pursued with vigour so that relatively standard protocols can be produced for general researchers to
use when smply wishing to conduct a 'smash and grab’ on existing datain preparation for a new study.

A problem we face, perhgps most common in the UK sociologica tradition, is that some researchers

samply rgect dl numeric evidence and its use (what Mortimore and Sammons, 1997, cdl 'crude anti-
quantitative attitudes, p.185). Having realised that numbers can be used erroneoudy, sometimes even
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unscrupuloudy, these researchers Smply rgect dl numeric evidence. But, as Clegg (1992) points out,
we know that people sometime lie to us but we do not therefore rgject dl future conversation. The
danger for ‘quditative’ research conducted in isolation from numeric approaches is that it can be used
samply as arhetorica basis for retaining an existing prejudice. Without a combination of gpproaches we
are left with no clear way of deciding between competing conclusons. Our argument is therefore that
numeric evidence forms the basis of good quaitative studies, and can be used to test its findings (and
vice versa of course - the middle-way, see Gorard 1998). So much is this so that it is not clear that the
digtinction between the two forms of evidence is a useful one.

The above comments should not be seen as a ringing endorsement of existing 'quantitative’ approaches,
nor as a pleafor more of the same. Another problem, perhaps more common in US psychology, is that
there has been atradition that only numeric data is of relevance. There is sometimes a tendency to count
or measure everything, even where this is not necessarily appropriate (as with some attitude scales for
example), and one outcome is that satistical andysis may be done badly. Forms of evidence not based
on numbers are nevertheless despised, while evidence based on numbers tends to be accepted less
criticaly. Part of the problem here may be the ‘cronyism' among reviewers that in-depth knowledge of
advanced datigtica procedures tends to generate, which leads to poorly explained and over-technica
reports (where incomprehensible software-generated variable names are used routingly in descriptions
of multi-level modelling, for example).

The increasing qudity and availability of computer software packages for datistical andyss dlows more
and more complex datigticd models to be built and used, so that in the end most consumers of
educationd research smply cannot, or would not wish to, comprehend them. Even those who work on
such high level modes have trouble transforming their findings into a package that does their andyss
justice but dso makes any sense to practitioners and policy-makers (see Goldstein et d. 2000). This
means that the ‘average’ consumer of research has to either implicitly accept the findings, or reject them
as incomprehensible. Linked to the greater use of computers is the shotgun or dredging approach to
andydsin which multiple exploratory andyses are run with the same set of data Aswell asliberating us
from the drudgery of multiple calculaions the computer has therefore increased the frequency of the
‘blind or mindless application of methods without regard to their suitability for the solution of the
problem at hand, or even in the complete absence of a clearly formulated problem’ (Pedhazur 1982, p.
3).

Statigtical procedures are ideds, but severd dudies of actual behaviour have observed different
common practices among researchers. 'Producing a atistic is a socid enterprise’ (Gephart 1988 p.15),
and the stages of sdlecting variables, making observations, and coding the results, take place in
everyday settings where practicd influences arise. The divergence between idedl and actud is probably
increasing because of the increased accessibility to statistical software packages, and a tendency to see
these as 'expert systems rather than convenient calculators. Statistical packages are making decisions
for us that we may not even be aware of (through default settings). The possible dangers of this are
increased because for some, datistics have an under-stated rhetoric of their own, able to persuade
gpecific audiences of their objectivity (Firestone 1987), which perhaps helps to explain why so few
academic disputes over figures, and subsequent corrections by authors, appear in UK educationa
literature. The average researcher may be easly fooled by large numbers, confused by probabilities,
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prone to the fdlacy of post hoc ergo propter hoc, and, without expertise of their own, led (and
perhaps mided) by authorities (Brighton 2000).

Where statistical techniques are involved in research thereislittle generd understanding of their strengths
and limitations (Field and Wilkinson 2001). Andysis of variance, designed for agriculturd gpplications,
is based on an assumption that there is no measurement error involved, wheress it is used routingly in
education and psychology where the measurement error is consderable. The least-squares modd of
regresson in common use faces technica deficiencies, and has had limited success. It has never
predicted anything like an eclipse, or even a thundersorm (unlike fluid dynamics, for example, which
takes exiging known interactions onto account, Brighton 2000). In addition to incomprehenghility, the
move towards more and more complex forms of multivariate analyds is increasing the schism noted at
the start of this paper, and leaves 'bread-and-butter' issues such how to measure differences between
things unresolved (where only primary school arithmetic, but advanced levd logic, is needed). There is
a0 adanger that the same people who might argue that a correlation is not the same as causation, have
paradoxically seen complex models based on correlaion as being causa models (see below). Thisisa
real danger of complexity, dong with the reviewing problems thet it entails. Hierarchica linear modelling,
or multi-level moddling, is clever and complex, but aso difficult to explain, incompletdy theorised (what
determines the levels and their relationships, can variance be partitioned, or does Hebbs rectangle
apply?), and loses the concept of an individua predicted score that Smpler methods dlow. Above dl,
how much practical benefit has been generated thereby? Put another way - what secure knowledge has
it generated that would not have been possible anyway? The focus of school effectiveness sudies (the
main use of HLM/MLM so far) has been very technicd. Its findings have not aways been transformed
into anything usable (recdl that a condderable amount of the vaue-added work actudly going on in
schoolsis not based on these techniques). It can be seen by teachers as being imposed on them from
outsde, and little is actudly done with it in schools once the researchers have left (Saunders 2000).
Perhaps ‘we don't need more complex analytic techniques, we need better data collection’ (Brighton
2000, p.135).

There are a variety of other problems facing increased use of datistical procedures in educationd
research. These include the problem of error propagation (and even ill-conditioning) in caculations with
the level of representational and measurement commonly found in @l socia sciences (Gorard 2001b),
the problem that the difference between red-world logic and mathematics can lead to confusion (see
below), and the debate about the routine flouting of assumptions concerning levels of measurement or
digributiond parameters. The sngle biggest problem might be the continued over-use of null hypothes's
sgnificance testing (NHSTS). These tests were designed to separate the likely influence of chance in
secting a random sample from dl other influences on our results. They generate the probability (p-
vaue) of aresult as extreme or more extreme as the one obtained, if the only reason for the result isthe
vaiaion introduced by the random sample. Where the sample is not random or where a population is
used then this probability is meaningless, and NHST's are therefore usdless (for that is all that they do).
Even where a random sample is used, the variaion due to sampling is likdy to be so amndl in
comparison to that due to design bias, measurement error, dropout, non-response and so on, that
NHSTs are il virtualy usdless. Although there are suggestions to replace these p-vaues with standard
errors, many of the same problems would continue to apply. It is not clear why we should use standard
errors anyway. They are not used in business reports, or examination grades, for example, where they
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might be just as gppropriate. In red-life the best estimate is our current score for any measurement
(while we should treet dl such scores with caution).

Therefore, traditional statistics will continue to be useful in modelling the process of education, but like
political control and evidence-based practice must be treated with caution, and seems unlikely to
provide the answer to all of our problems. Perhaps we should turn to the process of data collection, and
the design of new forms of experiments.

Do we need mor e experiments?

In many ways the experiment is seen as the 'flagship' or gold standard of research designs. The basic
advantage of this agpproach over any other isits more convincing claim to be testing for cause and effect,
via the manipulation of othewise identical groups, rather than Smply observing an unspecified
relationship between two variables. In addition, some experiments will alow the sze of any effect to be
measured. It has been argued that only experiments are thus able to produce secure and uncontested
knowledge about the truth of propogtions. Ther design is flexible, dlowing for any number of different
groups and variables, and the outcome measures taken can be of any kind athough they are normally
converted to a coded numeric form. The design is actudly so powerful that it requires smaler numbers
of participants as a minimum than would be normd in a survey for example. Educationd research has,
for too long, relied on fancy datistical manipulation of poor datasets, rather than such well desgned
studies (FitzGibbon 1996).

The experimenta method can dso be extremely useful to dl researchers even if they do not carry out an
experiment. Knowing the format and power of experiments gives us a yardstick againg which to
measure what we do instead, and even helps us to design what we do better. An obvious example of
this is a thought experiment in which we can fredy consgder how to gain secure and uncontested
knowledge about the truth of our propostions without any concern about practical or ethica
condderations. This becomes the ided, and it helps us to recognise the limitations of our actud
goproach. Another example is a naturd experiment where we design an 'experiment’ without
intervention, using the same design as a Sandard experiment but making use of a naturaly occurring
phenomenon (Gorard and Taylor 2002b). Natura experiments are going on around us dl of the time,
when interventions occur as part of the norma policy process. If one loca education authority changes
its practice in some way then it can be congtrued as the experimental group and the remaining authorities
as controls in a natural experiment. In fact, much socia science research is of thistype - retrospectively
trying to explain differences between two groups. This is inferior in terms of vdidity to a true
experimenta design but much more practical. Knowing how an experiment works is important because
it enables us to see how far anaturd experiment isfrom that idedl.

The logic of an experiment relies on the only difference between the groups being due to the treatment
(intervention), and in this case the experiment is said to lead to vaid results. There are severd threats to
the validity of experiments. An often cited, but ill useful, summary of many of these potentia threats
comes from Campbell and Stanley (1963) and Cook and Campbell (1979). Also, to consider long-
term outcomes is expendve and not attractive to politica sponsors (who usudly want quick fixes). A
danger for dl educationd research is therefore a focus on short-term changes, making the sudies trivid
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rather than transformative (Scott and Usher 1999). Given these and other potentid limitations of
experimenta evidence (Adair 1973), thisided, the supposed flagship of socia science research, is often
far from redisable. There will dways be some room for doubt about the findings, even from a properly
conducted experiment. It isimportant, however, to note two points. First: there are some things we can
do with any design to counter possible contamination, hence the importance of properly constructed
protocols. Second: the experiment remains the most completely theorised and understood method in
socid science, and it has led to congderable research cumulation in many fields of endeavour of the kind
that other, perhaps weaker, designs have yet to achieve. With its familiarity comes our increased
awareness of its limitations, but other and newer desgns will have as many and more problems. Worse,
they will have dangers and limitations thet we are not even aware of yet.

The biggest problem in using experiments comes from their chief source of strength - the level of control
of the research Stuation possible in a laboratory. Traditiondly experiments have been conducted in
laboratory conditions, following a supposedly naturd science modd. A laboratory dlows the
experimenter to control extraneous conditions closaly, and so to claim with more conviction that the only
difference between the two groups in an experiment is the presence or absence of the treatment. This
levd of control often leads to an unredigtic setting and trivia research questions. It has been said that a
series of experiments alows us to be more and more certain about less and less (in Bernard 2000). In
fact, dthough it may be desirable in research terms, this level of experimenta control is usudly absent
when confronting research in red-life Stuations. For example, it is not possible to alocate people to
groups randomly to investigate war, marriage, employment or imprisonment. In addition, it is actudly the
control of the experiment by the researcher that can lead to self-fulfilment (deluson), or sdective biasin
observation. There can dso be ethica problems in decelving participants since, even where the
treatment is non-harmful, it is usualy necessary for the participants to be ignorant of the purpose of the
experiment.

Therefore the laboratory experiment is akin to an ided. It is how we might like to conduct research to
get clear answers about the implications of actions in education. Even if we never conduct an true
experiment, knowing what it would have been is an important yardstick to evauate what we do.
Everything that has been said about the problem of internd vdidity in experiments goplies with even
greater force to dl other, perhaps less well-theorised, designs. If an experimenter, while trying to be
neutra, unwittingly conveys demands to participants in fairly meaningless laboratory tasks, then imagine
the likely effect of an interviewer in persond communication with a interviewee for example. If an
experimenter unwittingly makes favourable mistakes in noting or adding up a smple data collection
form, imagine the leve of bias possble in interpreting the findings from a focus group discussion. If we
condder the ways in which our actud designs are like a true experiment it dlows us a glimpse of ther
consderable imperfections and keeps us gppropriately humble. It dso helps with future research
synthesis (see above) by giving us a sandard againgt which to compare dl dudies. Thought
experiments are now widely used in science. Thought, or fantasy, experiments are quick, chesp, and
have no ethicd problems (snce we have no intention of carying them out). We can think the
unthinkable by imagining what a true experiment would be like for our area of investigation, and then
compare the actual and ided designsto help show up the defects.

A more common (though currently still far from popular) form of experiment in educationa research is
the fidd trid, or naturdidic fidd experiment. The most obvious way in which fidd trids differ from
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laboratory ones is that they tend to use existing groups as the basis for treatment (Hakim 1992). These
‘quasi-experiments therefore do not use random selection or dlocation but recognise naturd clustersin
the population. It is just about impossible to dlocate students to teaching processes (such as schools or
classrooms) a random. What is possible is to use existing teaching groups and vary the trestments
between them, using dtatistical procedures to try and iron out the differences in results due to pre-
exiging group differences. This gpproach gives the experiment a lower generd leve of internd vaidity,
but because the setting is more redigtic than a laboratory the externd vdidity (relevance to red-life) is
probably grester. These designs may exhibit less rigour, with no control group or ese usng sdf-
sdlecting cugters from the population (and dl too often they test incompletdly thought-out concepts and
questions, Brighton 2000). They therefore require very clear logic in the evauation of their results and
the consideration of dternative explanations to be convincing.

The biggest chdlenge facing the incressed use of experimenta designs in educationa research is,
however, an ethical and not atechnical one. Of course, ethica issues do not only gpply to experiments.
Ethicaly, the first responghbility of dl research should be to qudity and rigour. If it is decided that the
best answer to a specific research question is likely to be obtained via an experimentad design for
example, then this is a leest pat of the judtification in ethica terms for its use. In this case, an
experiment may be the most ethica gpproach even where it runs a greater risk of endangering
participants than another less appropriate design. Pointless research, on the other hand, remains
pointless however 'ethicaly' it is conducted. Good intentions do not guarantee good outcomes. Such a
concluson may be unpdatable to some, but where the research is potentidly worthwhile, and the
'danger' (such as the danger of wasting peoples time) is smdl reldive to the worth, the conclusion is
logicaly entailed in the congderations above (see Gorard 2001b).

Good experimentd desgns testing quite narrowly defined hypotheses (to minimise confounding
variables) have consderable power, especidly as part of alarger cumulative programme of research via
replication, expanson and verification of the findings. Above al they can hep us overcome the
equivdent of the potted plant theory which is distressngly common in educationa research, policy-
making and practice. This theory suggests that if good schools have a potted plant in the foyer then
putting a potted plant in the foyer of other schools will lead to an improvement in thair qudity. Unlesswe
intervene or rigoroudy monitor the effect of natural interventions we can never be clear whether our
observations of patterns and apparent relationships are red or superdtitions. As long as we remind
oursaves that the power of experiments comes not just from their design but dso from the sgnificance
of the problems they are deployed to solve, then the planned growth in experimenta studies in education
(and public policy more widely) can be seen as vauable and worthy.

The mgor clam made for the use of experimental designs (Fisher 1935) is their ability, used correctly,
to uncover and test causa mechanisms. No other research design has this ability (Gorard 2001€). Fied
trials (non-laboratory experiments) are also gpparently persuasive to the public and policy-makers, and
given the recent development of new techniques and protocols (for example from hedth promotion
sudies in schools) they are more gpplicable to education than ever before. Although caustion is little
taught in research methods courses, it is often talked about negatively in the sense that association,
correlation, plausibility and so on should not be treated as causation (Gorard et a. 1998). This lack of
ability to test causation in non-experimental designs is a great drawback for educationd research, and
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means, dmost by definition, that many promising avenues lead nowhere of any practicd use. The results
they generate can dways be gainsaid if expressed as causal models, and can be ignored if not.

Causeeffect models abound in educationa research. Other than in purely descriptive work (e.g. ‘the
achievement gap between boy and girlsin 1999 was 17%), a research report that did not at least imply
a causd mode might look rather odd. Causes are central to our notion of understanding why things
work as they do, but they are just as centra to the less sophisticated ‘what works approach (e.g.
'become an effective teacher/school by doing what effective teachers/schools do). Yet despite this
prevaence, socia science research methods courses and textbooks tend to overlook the discussion of
causa models completely, or else prepare the novice researcher smply with the negative advice that a
correlaion is not the same as causation. If, over time, the income of the Archbishop of Canterbury tends
to rise in line with the dtreet price of cannabis this is not evidence that the Church of England makes
money from drug-deding. If westher forecasts were able to predict thunderstorms with perfect
accuracy would that make them the cause (Callins 1985)? In these standard accounts, everyone is
reminded therefore what is not a cause, and what a cause is not. In some methods books there is a
section on the potentid and limitations of experiments which points to their unique seling point - the
clam to be a direct test of cause and effect. But this is a scarce and recent phenomenon in socid
science outside psychology. In generd, the concept remains untaught and undiscussed (Samon 1998).

Some research is, and should be, solely descriptive. It is anyway an essentid first step to doing
exploratory work, since 'before asking why we must be sure about the fact' (De Vaus 2001, p.2). It is,
in my opinion, far too common that researchers set out to explain and explore a phenomenon that does
not actudly exist (Gorard 1998, as cited in Hillage et d. 1998). Recent examples include atempts to
explain: the school-mix effect; the growing gender gap in atanment, and increasing socio-economic
segregation in school compodtions. The fact that we can create a plausible theory to explain imperfectly
understood notions such as these is not evidence that they must exist. Such research should, rather,
routindy dart from a re-anayss of rdevant existing datasets, and base the ensuing exploration on the
patterns uncovered in the preliminary work (see above).

In the exploratory phase of a study the role of 'unfettered' theory is limited. Whatever methods of data
collection and andlysis are used, the subsequent theory is an attempt to reconcile empirica findings with
pre-exiging ‘common ground'. This theory is, ether explicitly or no, a causd theory (interpreting the
term ‘cause in its widest possble sense), snce it suggests how the empiricd findings arose. The
underlying causa moded is perhaps clearest when the research is based on an experimenta intervention
(dthough implicit even in the mogt complex designs). This is not a moot point, since the difference
between experimenta and other forms of evidence can be crucid (Badger et d. 2000). It can save lives
(Roberts 2000). Its advocacy by some commentators rests largely on this notion of causation, which
makes it timely, for a variety of reasons, to condder here the nature of causal moddling in rather more
detail than we usudly do.

The paper proceeds by consdering three pogtions in relation to causad modds - that they exidt, that
they do not exigt, and that they exist dongside non-causal phenomena. It shows that there is no logical
or empirica reason to rgect any of these positions, but suggests that educationa researchers, by the
nature of their remit, are committed to the first. The paper continues by outlining some of the desrable
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characterigtics of a'good' causad modd, and their relevance for the future of publicly-funded educationd
research.

Are outcomes caused?

It is not possible to detect a cause empiricaly or prove that one exists philosophicaly. We can never
directly sense a cause. We merdly induce their existence from our experience of the association of two
or more events, and this is nothing more than a habit of mind - immutable though it gppears (Hume
1962). A very smilar process is observed in both classica and operant conditioning, where the
asociation of two things leads the conditioned subject to behave in the presence of one thing as though
it implied the presence of the other. Yet unlike conditioning in dogs or pigeons, the process of induction
has been presented as the chief criterion of demarcation between what is consdered 'science and what
is not. This is why, despite important developments by Kuhn (1970) and then Lakatos (1978), it has
tended to remain the 'skeleton in the cupboard of philosophy' (Russdl, in Ayer 1972). Our notion of
cause is little more than a superdtition. Alterndive criteria for the definition of scientific, as opposed to
non-scientific, endeavours have been suggested (e.g. by Popper, in Magee 1973). The problem with
these is that, despite the clams of their advocates, they do not remove the problem of shaky
philosophica foundation of induction.

For example, when observation leads us to question a belief because it brings two bdiefs into
contradiction we tend to stick with the most familiar of the two concepts (Goodman 1973), which
suggests that Popper's notion of fasfication does not actudly diminate inductive logic. To use Popper's
own example. No number of observations of white swans can prove that dl swans are white, for even if
al white swans could be accounted there may be other swans that are not white. This, in essence, isthe
problem of induction and therefore of causation. For, however often two things appear together
(whiteness and 'swanness), they cannot prove alink. On the other hand, as Popper observes, only one
observation of non-white (black perhaps) swan is needed to fasfy the proposition that adl swans are
white. He suggests therefore that scientists proceed not by trying to prove their propostions, but by
fdsfying them. This is one basis for the purported difference between science and non-science. The
problem with this is that Popper, and his advocates, are ignoring the crucid digtinction between forma
and red-world (henceforth 'Arigtotelian’) logic. In formd logic, a contradiction such as'A entalls B' and
‘Here is an A which is not B' cannot be explored further. The contradiction shows that there is a flaw
somewhere in the prior logica chain, perhaps in one or more of assumptions, snce both statements
cannot be true. Logic does not help us find the flaw (any more than mathematics can help us find a
cause, see below). Since A and B are ided terms we do not attempt to tinker with them and overcome
the contradiction. Contradiction is not the same as fdsfication.

However, in the real world, where A and B become swans and white and so refer to actua objects, at
least one of the terms could be misgpplied to the red world object in question. Therefore, we can a
least consider the possibility that only one of the propostions is fasfied by the contradiction. This is
what Popper does without making this step explicit. He then states that it is clear which propostion is
wrong, S0 clear that the dternative is usudly dismissed as merdly ‘playing with words (Thouless 1974).
But this darity is, like induction, actudly only a habit of mind as well. In the example, Popper proposes
that we change the definition of swan to include the possibility that some swans are black, and does not
even bother to argue againg the aternative. The other way out of the contradiction is equaly logical
(even if it gppearsimplausible because of our habit of mind). We could change the definition of black to
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exclude the possihility of being goplied to swans. Thus the thing that looks like a swan is actudly not
because it is black. The choice is between changing our definition of swan or of black. In this example
we tend to prefer changing the definition of the least familiar term, and swan is a much less generd term
than black. In fact the same gppears true in every example of ‘fasfication’. What seems like a logicdl
argument for fasfication could actualy be an gpped to the same non-logica phenomenon of familiarity
that underlies induction, and therefore causation. Put like this the notion of causation sounds, and indeed
is, difficult to justify. What are the dternatives?

What if outcomes were not caused?

Another possibility to be recognised and examined is that the concept of causation, on which the
apparent pre-eminence of experimental methods rests, is an illusion. Effects cannot be deduced from
observing causes, nor causes from observing effects (seeing a light bulb going off does not, by itsalf
alow the observer to deduce whether it has been switched, whether there is power failure or the bulb is
broken for example, Sdmon 1998) It is even possible to imagine and describe socid life, and events
more generdly, without reference to causes. Since thisis so, and we cannot see, smell, hear, measure or
register causes directly it may be unwise to assume that they exist. In fact, an argument could be
advanced that this is the mogt parsmonious, and therefore the most scientific, explanation of our
observations.

A perfectly plausble aternative is one based purely on random events. A large table of pseudo-random
numbers can contain arithmetic sequences, and passages of repetition, without us denying their essentia
randomness. The sequence'012 3456 7 8 9 is as likey to be generated randomly as any other
sequence of ten digits, suchas'32 75884 51 9. Both are equaly 'random’ in the sense that we
mean when describing such tables. In the same way perhaps the gpparent regularities and repetitions
that we observe more generaly would be expected in alarge (possibly infinitely large) universe. On this,
admittedly rather extreme view, dl scientific propositions are like the superdtitions of a gambler who
believes that stroking a rabbit foot improves their odds, or of a pigeon in a Skinner box repeating
pointless actions in face of an accidenta reinforcement schedule.

However, this view, while intelectudly coherent, means the end of scientific endeavour and, by
definition, is not one that can be logicaly espoused by anyone engaged in research on teaching and
learning. Similarly, an economigt believing that market indicators were actualy following a ‘random walk’
could not earn aliving as a predictor of these indicators, except as a charlatan.

Nevertheless, causes are seen by some respected commentators as pre-scientific. Pearson (in
Goldthorpe 2001) as early as 1892 was cdling the idea of causes a'mere fetish', which was holding up
the advance of corrdationd techniques in statistics. Russdl (in McKim and Turner 1997) argued in
1968 that physics no longer seeks causes as they Smply do not exist. Causdlity is ardic of a bygone
age, like the theory that infections were caused by demons invading the body perhaps. The best we can
apparently hope for is the identification of 'rdlatively invariant functiond relationships among measurable
properties. So Russl, like Pearson, would argue that scientific laws are idedlised corrdations.
Mathematica statements or systems of equations can describe systems but they cannot express either
intention or causdlity. If we drop aball in around bowl it will come to rest in the centre. We may predict
this, and say that this was 'caused’ by gravity, but we can see neither the cause nor the gravity, and the
cause could not be expressed mathematically. This becomes clearer if we drop two bals in the bowl.
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We can modd the find resting places of both bals mathematicaly, but we cannot use this to decide
which bal is ‘causng the other to be disolaced from the centre of the bowl. The events are mutualy
determined and this system of mutua determination is what the equations express (Garrison 1993).

In economics as well as physics some commentators have moved away from causa explanations.
Wages and interest rates might be inversaly related over time, but rather than deciding that one causes
the other it might be more redlistic to describe them as mutudly determining. Mathematics (including
datigtics) is like forma logic (see above). It can be used to show that systems are, or are not, in
equilibrium, and to predict the actud change in the vaue of one variable(s) if another variable(s) is
changed. However, this prediction works both ways. If y=f(x) then there will be a complementary
function such that x=f'(y). Which variable is the dependent one (on the left-hand, predicted side) is
purely arbitrary. Nothing in mathematics can overcome this. Nevertheess, non-causa mutudity (or
concomitance) could be a perfectly reasonable and reasonably useful interpretation of many such sets of
events.

Wheat if cause and non-cauise co-exist?

Another posgition worthy of consderation in reation to the existence of causesisthat they exist dongsde
non-caused events. One version of this stance was taken by those advancing the teleologica argument
for the existence of agod. Their argument was that everything has a cause, o it is possible to follow the
causal chain back to the first cause which was, for the want of a better term, god. Ignoring the smple
counter-argument that the existence of afirst cause actudly refutesthe first premise (i.e. everything hasa
cause), it is clear that such advocates are dlowing both causes and non-caused phenomena to exist in
the same universe. The same approach is now followed by economists who present evidence for
rationa choices as a causng agent. These choices, such as those involved in human capita theory, do
not gppear to work for individuds but only at aggregated levels. One interpretation therefore is that
individuas operate using idiosyncratic processes that only appear to be rationa when grouped. More
overtly, this position was taken in the twentieth century by physicists and others believing that events a
some levels are random (uncertain) while at higher levels of analysis they are patterned. In socid science
this belief gppears in models, both quantitative and qualitative, in which the predictable components of
behaviour are seen as causd in nature, and the unpredicted (and unpredictable) parts are seen as
random error terms or individua whimsy (Potter and Blossfeld 2001).

An dternative view is that dl of these pogtions, while logicdly possble, are currently as invdid for the
practisng socid scientist as the modd of entirely random events. The number of potentid explanations
for any finite st of observations is actudly infinite (created by smply adding more and more redundant
clauses to a propogition for example). We overcome this practica problem, and foster cumulation, by
concentrating only on the sSmplest explanations available. These are the mogt parsimonious, seeking to
explain the observations we make without using additiond propositions for which there is not aready
evidence. They are dso the easiest to test, and to fasfy in the Popperian modd. We have no direct
evidence for either causes or random events (Arjas 2001), so to use ether one of them in an
explanation involves making an assumption. To explain a set of observations using both involves making
two assumptions, and is therefore unparsmonious. We have enough trouble establishing whether causes
exig or not. To dlow them to exig dongsde unrdaed phenomena makes most sociad scientific
propositions completely untestable (for the falsfication of a purported cause can aways be gainsaid by
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the 'whimsy' eement). Perhaps this is why the socid science of education shows 0 little progress over
time.

Uncertainty could aso be merely unpredictability, and it would be arrogant to assume that if we cannot
yet predict a set of events then there is no more predicting to be done. Chaos theory is clearly causal
but it dlows for unpredictability due to complications in computation from the initid daes (Gleick
1988). This unpredictability could stem from our ingbility to predict causatory events, or from our
misunderstanding of the basic randomness of events (see above). Both explanations are plausible, but
currently untestable. Using both processes together is unnecessary, and trying to combine them into one
description often leads to logicd difficulties anyway. For example if sub-atlomic events are redly
random, but have an effect on larger processes which are themsalves causes, then following the causa
chain argument the larger 'causes are themsalves randomly determined and therefore random. And if
‘random’ events can have a cause then they are not random, by definition.

A more complex solution is to congruct a modd that involves both causation and other competing
explanations of an non-determinist nature, such as intentiondity through persond choice. Gambetta
(1987) describes educationa decisons, for example, as a product of what is available to the individud,
what the individud wants and, indirectly, the socid conditions which shape the individuds intentions.
However, explanations such as this are unparsmonious on two counts. Firgtly, within the causa mode,
if acause can be ether direct or indirect, an infinite number of possible intermediate steps can dways be
created between the observed direct 'cause’ and the hypothesised indirect one (Bldock 1964). If either
explanaion fits the data, the smplest solution is the best and the smplest solution cannot be both
solutions at the same time. Similarly, the problem with causation is not that there are events that it cannot
explain, but that it is impossible to measure. Therefore, there is no vaue in mixing it up with amodd of
intention which is dso perfectly cgpable of explaining decisons by itsdf but which is aso not open to
observation by socid scientists. Given that there is no way of deciding between them empiricdly, ether
causation or intention can be adopted (it makes little practical difference which at this stage). Thereisno
empirica judtification for working with both a the same time (any more than there is for working with
causation and randomness). Rather, in a causa explanation, an intention or an individua choice can be
an outcome (of socid or family background for example) as wdl as a cause. The argument is actudly
about the nature of the cause (or effect), not about whether it is a cause.

Notions of causdity

We have perhaps, as shown above, excessve confidence in the notion of causation in socid science,
but if we question it what is left? At one extreme if the events we observe in our fidldwork are random,
with the apparent patterns appearing by chance in an infinite universe or through saif-delusion like the
figures observed by ancients in the night sky, then there is no socid science (and no need for research).
We would have to return our grant and RAE-derived funding to the tax-payer.

Even dlowing for the exisgence of genuindy random events dongsde cause and effect produces
problems. If the two sets of events do not interact, then our explanaion is unparsmonious (why not
three types of mutudly exclusive events, or thirty?). If the types do interact then randomness ‘trumps
causation. A random event cannot be caused in any meaningful sense, and an event caused randomly is
random (and we are back to the first extreme). One conclusion is therefore that these unobservable
causes are not necessary in philosophica terms, but that they are fundamenta to socid science, and to
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learning and understanding more generdly. It follows from that, if accepted, that most debate is about
what the nature of causation is rather than whether it is. When psychologists argue the nature/nurture
controversy, or sociologists debate the relative importance of structure and agency, for example, they
are Smply arguing about what the relevant causes are.

Excluding a middie-way on this issue leaves two generd approaches. Events are not caused (random,
unpredictable and inexplicable) and the apparent regularities are due to chance. Events are caused
(determined, potentidly predictable and explicable) and the gpparent exceptions are due to lack of
knowledge. The first of these has been covered above. The second dlows severd different
interpretations, and it is important to recognise and examine some these as wel so that we can be
clearer when discussing/implying causdity in our research which of these interpretetions is in operation.
The remainder of this section outlines a variety of characteristics for causd models, and suggests the
current level of agreement about them.

One way of viewing causation is as a stable association between two dements. Where one is present
the other is adso, and when one is absent the other is aso. It is the congtant conjunction that suggests
that dl possble futures will be like dl pasgs (Hume 1962). This view of causation has two man
problems. we know that it opens us to superdtition, and it does not alow for intermittent association (see
above). Skinner's accidentd reinforcement schedule is a powerful reminder of the dangers of alowing
causad models to be based only on association. Skinner's intermittent reinforcement schedule shows us
how difficult it might be to shake such causal modes once they have been accepted.

We can be easily fooled by association (hence the common cavests about correlations in standard
textbooks), especidly where these associations involve large numbers and are backed by expertise or
gpparent authority (Brighton 2000). A casein point gppeared in one of the first Programme seminars for
the ESRC Teaching and Learning Programme, where the leaders of two projects made the same
argument. They accepted that correlation was not the same as causation, but suggested that multi-level
multi-variable linear regresson was able to detect causes. But linear regresson however complex is till
based on corrdation, having dl of the same limitations with the added disadvantages of being harder to
understand. A smilar point was made recently by Johnson (2001) about the fase digtinction in the US
between ‘causal-comparative’ studies using analysis of variance techniques, and ‘corrdationa’ studies.
Even though comparative models involve comparison between two or more groups (and like
corrdationa techniques are becoming increasingly complex), they do not provide positive evidence of
causation in non-experimenta designs. It is, perhaps, smply their complexity and the apparent authority
of the statisticians who understand them that makes others prepared to accept this fal sehood.

Despite al of these cavedts, purported causa models based only on association gppear throughout the
research literature, sometimes dominating entire fields of endeavour. Where economids tak about
causdtion they often mean something much wesker, like Granger-causation or tempora relaionships,
which takes the post hoc ergo propter hoc fdlacy of logic and converts it via a little flourish and an
empiricd test of 'causdity’ to a seemingly respectable principle. Granger-causation in economics
assumes that we are working with a universe of informetion. If avariable is diminated from this universa
model, and this produces no change in a second variable then the first variable cannot be the cause of
the second (Hendry and Mizon 1999). Otherwise it can be said to 'Granger-cause' it. The practical
problem with this empirical gpproach to causation is that a Granger-cause and a cause are not the same
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thing but they sound confusangly smilar, and anyway no one actudly works in the ‘universe of
information’. Economist use regresson models very far from universd in naure, sometimes even
bivariate, and gill claim Granger-causation which becomes, in essence, afancy term for a corrdation. A
amilar gpproach is sometimes used in partidling variance in school effectiveness work. Here the
argument is for robust dependence. A varigble is not a cause if its influence (regresson coefficient) is
eliminated by the addition of new vaiables to the sysem. But this is clearly nonsense (Goldthorpe
2001). A causa path andysis may show that education leads to a higher income but thisis very far from
showing that education causes income. Robust dependence is not enough. Only a prediction from
theory, or a test via intervention, can take us any further than a purely descriptive mathematical
relationship.

Given the difficulty of identifying causes, perhaps the best that can be hoped for isto identify only wesk
causes or 'determinants. These could be the producers of the observed effects, or they could be smply
the indicators, or Sign pogts, of a future outcome. In fact, socid scientists outsde structura equation
moddling use many forms of determination which are not drictly causd, including historica and
gructura analyses (Potter and Blossfeld 2001). We should dso accept a causd modd which is
probabiligtic rather than determinist in nature (Goldthorpe 2001), dthough we would be unagble to
decide whether this worked because the world is actually non-determinist, or because it is too
complicated to explain fully and so we alow for error. "The teacher may give what gppears to be the
same lesson in exactly the same way in a second classroom, but the outcome of the second lesson may
be quite different because some un-noted variables of the setting, or the class, or the individuas within
the class, are sufficiently different to affect the outcomes (Bassey 2001, p.7). However, rather than see
this as something peculiar to education or socid science we should recognise thet this is the common
form of causd modeling. Smple determinigtic causation is rare in redlity, where even physicd laws are
actudly generdisations from many differing observations, or ceteris paribus (Hammerdey 2001). Water
tends to boil at 100 degrees centigrade, but it depends on the atmosphere and the purity of water. Few
readers will have actuadly witnessed water boiling at precisely 100 degrees. The best we will have done
IS observed a tendency for what we call water to boil a near that point, and to have created a list of
exceptions and conditions. Even such a smple law appears probabiligtic, rather more than like the
constant conjunction of drict determinism.

‘It can be said to be axiomatic to any notion of causdity that it only acts forward, thet is, a cause must
precede its effects in time' (Arjas 2001, p.60). In research, asin life, an easy assumption is sometimes
made about the direction of causation that does not redlly stand up to scrutiny. This assumption is that
one event can only be considered a cause of another if it occurs fird, therefore if two varigbles are
related then their tempora sequence defines which is the cause. For example, an andlyss by Dolton et
a. (1994) of data from the longitudina Y outh Cohort Study explained the labour market postion of
each participant in terms of their position in previous sweeps. Similarly, Gershuny and Marsh (1994)
explained each participants current employment position, as described by employment status, sector
and occupdtiond levd, in terms of two main determinants, both preceding the current employment
pogtion - ther initid characterisics and the accumulaion of previous employment. They therefore
adopted a 'recursive determination model’, which was based on the causa chain approach advocated
by Blau and Duncan (1967). Technicd literature generaly suggests methods for andysis of event
histories, such as Proportiond Hazard modelling, which try and explain occurrence variables in terms of
prior events. In fact, a mgority of studies use these unidirectiona recursve models, such that the
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predictors or independent variables are themsaves unaffected by the outcomes or dependent variables
(Berry 1984). The approach was summed up in one study thus, ‘what we do now becomes what we
are, and what we are in part determines what we do next' (Gershuny and Marsh 1994, p. 69). In their
andysis of the determinants of unemployment, variables were entered into the modd in the order that
they occurred historicaly, from parents occupationa class through initial education to the work details.
The 'effect’ of the earlier episodes was assumed to be present throughout the andlysis but was found to
diminish over time. In this way, the past is seen as affecting the present while both can affect the future,
but the future cannot affect the present and the present cannot affect the past.

However, in many respects the assumption of unidirectiona causation is unredistic (Berry 1984).
Causdity is merely assumed to be time-determined (Hume 1962). The relationships between data which
are seemingly in a tempord sequence are often reciproca (Hagenaars 1990). Many educationa
decisons may be made in the expectation of a fairly remote future outcome, for example a decison to
stay on at school at age 16 in order to become a barrister. Even as early a stage as picking courses of
study for GCSE can be dependent on fina career intentions (Roker 1991). Rationa choices can adlow
people to jump towards attractive options rather than being ‘pushed from behind' (Gambetta 1987). In
addition, the direction of the arrow of causation is not at dl clear even in well-established links between
variables. For example, does a higher family income lead to a better education for the children, or can
sress laid on future educationa plans aso lead to a need for a higher leve of income? Does greater
investment in training lead to company growth, or are richer companies more likely to spend money on
training? Anadyses using only a single equation model, such that A is predicted by B and C separatdy
assume no relaionship between the predictors. Regresson models are now becoming more complex,
with multi-equation rether than single equation modes, which alow the predictors to influence each
other, so that athough A may be caused by B, both A and B may be caused by C. However, in theory
a leas, if two variables can be reciprocdly related or even if ther error terms are related, then a non-
recursve model must be used, but this is s8ldom seen in socia science outsde econometrics (Berry
1984). One reason for thisisthat asit is ot possible to deduce the direction of causation from asmple
associ ation, some non-recursive models cannot be meaningfully described.

Teleology is not a respected phenomenon, and intentions are not usualy seen as being causes from the
future. An opinion poll of researchers would probably discover very little support for the notion of
‘backwards causation. However, a variety of Stuations and puzzles have been devised which expose
how common the teleologica explanation of events actudly is.

A smple example of our habit of using backwards causation is as follows. You are gppearing ina TV
quiz, and are presented with three closed boxes. One box contains a prize and the other two are empty.
You are dlowed afree guess. If you pick the box with the prize, you win it. Y ou sdect one of the boxes
(box A for example). The compere, who knows the contents of each box, then ddliberately opens an
empty box (box C for example) and shows it to you. The compere then gives you a chance to change
your mind. Do you now have any reason to pick another box (box B in this example) or to stick with
your origind choice? Put another way, what have you learnt from the opening of box C?

Many readers will argue that they have no reason to change their mind, but that they now have an

improved chance of winning whether they stick or pick box B. People tend to claim that wheress they
had started with odds of 1 in 3, they now face odds of 1 in 2. But even being tempted by this 'andyss
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displays a bdief in backwards causation. Nothing that the compere has done in opening the box can
change the position of the prize or, therefore, the odds of winning. When the game started you had odds
of success of 1in 3 (with box A). The prize was twice as likely to be in one of the other two boxes,
even though one of the other two boxes must be empty. The fact that you now know which of the other
two boxes is empty changes little. The prize is dill one third likely to be in box A, and two thirds likely
to be in one of the other two (which is amplified now to box B). Picking box B istwice as likdy to be
successful as picking box A. To congder otherwise implies that opening box C can have an effect on
the actud postion of the prize (cf. the problem of Schrédinger's cat).

Since the entire notion of causation has no solid evidence-base, but is chiefly a habit of mind according
to Hume and others, the fact that reverse time causation is aso a habit of mind gives it a very smilar
philosophical and scientific status as the more usua causal modds. In fact, in afull determinist mode of
events it makes as much sense for time to run backwards as forwards (it would, presumably, not be
possbleto tdl the difference anyway).

Neverthdess, in evaduating whether a possible theory makes sense, De Vaus (2001) suggests in addition
to explaining the co-variaion and time sequence, and being plausible, that the proposed dependent
variable mugt be capable of change. While the sex of the student could affect the outcome of an
assessment, the reverse could not be true. Sex would be unchanged by the assessment. In fact, we can
go further than saying the dependent variable must be capable of change. It must be able to be changed
by the independent variable. If there is a relationship between the level of poverty among sixteen-year-
olds and their examination results, then the only causal modd that makes sense in the short-term is one
where poverty |leads to examination results.

A possible characterigtic of a good causa modd is an explanatory process or theory that takes these
redrictions on plaushility into account. If causdion is a generative process then something must be
added to the datistical association between an intervention and an outcome for the mode to be
convincing. The cause must be tied to some process that generates the effect. The standard example is
the clear relaionship between smoking and lung cancer. The statistical conjunction and the observetions
from laboratory trias were ducidated by the isolation of carcinogens in the smoke, the pathological
evidence from diseased lungs and so on. From this complex interplay of studies and datasets emerges
an explanatory theory - the kind of theory that generates further testable propositions. This is the key
role for theory-building in educationa research.

This brings us back to the role of experiments. Another way of viewing causation is via the effect of an
intervention. If causes are not susceptible to direct observation, but what they 'cause' is effects, then at
least those effects must be observable. We therefore follow the principle of 'no causation without
manipulation’, and atempt to mimic the classc Fisher experiment. This is the gpproach used by Pavliov
in 0 far as classical conditioning involved a causal mode of learning and extinction. Koch used a very
amilar goproach of intervening and trestment remova to show causation in infections (Cox and
Wermuth 2001). Unfortunately in a socia science where the subject of study is people we cannot
usualy expose the same people both to the trestment and not, as might be possible by using two near
identical cases in Physics for example. We therefore use datistica gpproaches (including random
alocation to groups) to overcome this limitation. And this, of course, may be why probabilistic models
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of causation emerge. They may reflect, not the redlity of the sudy, but the limitation of our experimentd
desgn.

These same ddtigtica procedures are now more widdy used where an intervention is not even
attempted but is replaced by further Satistica controls such as weighting. There remains fundamenta
disagreement over the vdidity of these approaches (McKim and Turner 1997). Prediction, based on
correlaion aone, does not depend on a causal relationship, nor does it necessarily exhibit causation.
This is true however impressive the prediction is - we may accuratdy predict the severity of a fire from
the number of fire engines atending without attributing the cause of the fire to the engines (De Vaus
2001). Day aways precedes night and so could explain 100% of the variance in aregresson modd, but
that would not make it the cause. What we need to do is be cregtive in the consideration of dternative
explanations (and then test these if practicd). In fact, it is common to encounter the ‘falacy of affirming
the consequent’ in socid science. Thefdlacy arguesthat if A istrue then B will follow. Then if B gppears
it means that A is true. While seductive there is no logic to this argument unless it starts more strongly
with 'only if'. Otherwise exactly the same argument can be made with Z (or anything else) subgtituted for
A.

It is interesting aso to consder the legd postion of causaion. Evidence for causation has been
presented in many lega cases - a common theme in occupational medicine for example (Rom 1992).
Bradford-Hill's criteria for identifying causation are widely applied (Bradford-Hill 1996). These are a
tempora relationship, specificity, biologica [i.e. mechanica] plaushbility, and coherence. When these
have been put to the test in law, the US Supreme Court has ruled (e.g. in Daubert versus Merrill Dow,
1993) that experts seeking to prove causation (of the toxic effect of a chemicd) have to establish a
greater than 50% probability based on common ground, generdly agreed techniques and evidence from
peer-reviewed publications. The expert does not therefore need to rely on scientific proof or certainty,
or even intervention trias necessarily. Helpful, but not al essentid, characteridics of the purported
causd relaionship are:

confirmation of association in different studies, researchers, populations, and methods;

frequency of association compared to frequency of either alone;

exposure to the factor (for the individua or the population) before the onset of the disease;
predictive relationship between the factor and frequency (biologica gradient);

isolation of factor and use as intervention to creste disease;

coherence with previous knowledge, and plausbility;

workable previoudy agreed andogy;

reduction in disease after remova of factor.

Concluson

Causes are paticularly rdlevant in a climate of evidence-informed policy-making and practice for a
least two reasons. Causes are really only susceptible to testing by intervening and measuring, the
technique of randomised controlled trids and related designs which form the basis for the
Campbel/Cochrane syntheses. In addition, in order to determine what works in any given Stuation the
intervention must be proposed firg (for there are an infinite number of potentia interventions). While this
creative phase of a study can be, and has been, inspired or serendipitous, the closest we have to a
technique for generating such idess is to try and understand why things work. Thisis the role of theory -
not banner-waving grand theory, but attempts to provide explanations for observed phenomenain ways
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that are fruitful and actudly testable. A useful causd theory would have the characteridtics of dl of the
models proposed above. It would involve conjunction (relaively stable association), a measurable effect
from the intervention, and at least a tentative theoretica explanation. However, the more standard
notions (Potter and Blossfeld 2001) of cause and effect having spatia and tempora contiguity, constant
conjunction, and tempora succession have al been brought into doubt in this discussion. Causation is a
difficult concept for use in socid science for a variety of reasons. It is difficult to define, requiring some
form of agency or productive force to be meaningful, athough this force is never observed and merdy
induced from patterns of ordered events (Blaock 1964). Some models may alow causes to operate at
a disance, or even require causes to come after effects, and some may wish causes to be only
probabilisticaly associated with effects. All of these are possble, and none of them disturb the
conclusons just drawn.

Having resolved this, in practica terms causeleffect is il difficult to isolate. Given the design bias, and
sampling and measurement errorsin adl our work we may end up with estimates, catayss, determinants,
or even ‘fuzzy generdisations rather than smple, amost mechanicd, cause and effect models. While
perhaps disappointing to some, thisis actualy inevitable. Our role as researchers is to minimise the bias
and the sampling and measurement errors. Statistics, as popularly conceived, can only help with the
least important of these - the sampling error (and while Satistica procedures describe ided Stuations,
socid scientists conduct their studies in, and are influenced by, red-life socid settings, Gephart 1988).
Overcoming the rest of the error, the bulk of it in any design, is to do with rigour. Rigour would
transcend any specific gpproach or method. It is certainly not the prerogative of experiments (whose
importance lies in the intervention only). The current paucity of experiments in socid science istherefore
not an excuse to evade the need for rigour. The same dtudtion is faced in many fidds such as
archaeology, palaeontology and astronomy, and for more solidly practica reasons perhaps. Even
cutting-edge sciences such as molecular genetics use rdaively few genuine experimental designs
(although the routine benchwork creates controls as a matter of course). The same Situation appliesin a
range of scientific and quasi-scientific settings (Collins and Pinch 1993). 'Physics envy' among socid
stientigts is misplaced, and there remain many useful Strategies of a non-experimenta nature that enable
us to increase our confidence in perceived causd reaionships (such as sdlection modelling, or
longitudinad studies combined with triangulation of methods, see Johnson 2001).

We therefore give tentative support to increased use of intervention studies in education. The hurdles
they face, gpart from opposition to their scientific nature (see below) include separating the red effect of
the intervention from the preferentia funding that usualy accompanies it, from the impact of volunteers
and willing users, and other problems of theorising, generdising and scding up. This is part of what
research capacity-building is intended to address.

What is research capacity-building?

The term ‘cgpacity’ may not be the best choice of a term to describe what we seek to build, usualy
referring to Sze and volume rather than ‘potentid’ (Mclntyre and Mclntyre 2000) which is how we use
the term here. Perhaps ‘ capability’ is a better descriptor? It refers to what could be done ‘now’, or in
the immediate future, in research (rather than given infinite time and resources for example). This
involves a variety of factors including expertise, motivation and opportunities. It clearly adso requires a
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widening of the methodological approaches consdered, and therefore possble, for any piece of
research — 0 that in the future if a new researcher reects the use of afield trid it is because such an
approach is not appropriate to the question, not because they could not conduct one, did not know
anyone who could conduct one, or did not even congder the possibility.

RCB is not, or should not be, smply a technica exercise about methods of data collection or analysis.
‘Persuasiveness [of findings] may require more than smply strong research design... the potentia for
research to contribute to practice depends on its ability to influence teachers thinking' (Kennedy 1997,
p.7). In order to be effective, socid science knowledge must be appropriately packaged and mediated
by practitioners so that they can 'make it their own'. It is therefore essentid that researchers, policy
makers and practitioners develop new ways of working together. This new gpproach could start with,
but not be confined to the issues of research quality, impact, focus and continuity identified in NERPP
(1999) - and these categories provide a useful basis around which to outline our proposas for research

capacity building.

Focus: Public educationa research has been criticised as being ‘ mile wide but inch deep’, providing bits
and pieces of evidence in many loosely related areas. Research in the US is redesigning itsdf around a
model of focused effort on a critica problem-centred agenda, fostering a high standard of qudity and
rigour, and collaboration between research and practice (NERPP 1999). It is this modd that aso
applies in the UK to the Teaching and Learning Programme, as a relatively long-term commitment of
public money to aset of tightly identified key issues.

Continuity: The same reports in the US have called for grester continuity in research pursuits, resching
across fashions in methods or topics and across politica adminigrations, thus not being tied to politica
timetables. Researchers need time for reflection and impact, and long term independence from (despite
sengitivity to) the current political agenda (NERPP 2000). Findings should be implemented via greater
use of research syntheses (also using techniques such as meta-andyss) and greater collaboration
between researchers, and between researchers and other professonas in education. To some extent,
achievement of this palitica determination is beyond the Teaching and Learning Programme (in fact, the
UK may be moving in the opposite direction towards a mode of greater politicd influence on research
outcomes). Neverthdess, its eight year period, and commitment to greater use of large-scae work,
promises amove in this direction.

Quality: Although the relevance of educationa research has been cdled into question (Hillage et d.
1998), it is generaly issues of qudlity that have attracted greater attention (Tooley and Darby 1998) and
that have been used to provide pressure for greater politica influence. Strategies for packaging of results
and dissemination, and therefore for the successful use of research findings, are bound to fall if those
findings are deemed somehow not trustworthy. Genuine improvements in practice and policy are more
likely to be based on good socid science than on ‘craft principles . Good socid science will generaly
reflect scientific principles and rigorous sandards, and share scientific norms such as explicit
hypotheses, sound designs, appropriate measures, quality data, and logica andyses (NERPP 2000).
Long term then, these are d<o likely to be the criteria for believable and useable results (rather than
what Bridges 1999 contrasts as ‘ dull nonsense’).
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Impact: A key question is ‘how can the use of research knowledge be increased in schools and school
digricts? (NRC 1999, p.2). As an academic community we may have severa excuses for the
difficulties and complexities encountered in our research, but we have fewer for our weaknesses in
converting our findings into usesble formats. Probably no other public sphere rests on such a dight
research base, with persond experience and ideology so commonly used in policy formation (NRC
1999). Research impact stems partly from the qudity and therefore the believability of the findings, and
partly from an increase in the desire and willingness of practitioners to use research as a bads for
professiona change. What is needed is atwo-way conduit in which researchers reach out to educators,
providing credible evidence presented understandably, but in which policy and practice dso has a
respongbility to seek answers in good research. It is hoped that the Nationad Educationad Research
Forum (among other recent developments) will take alead in this.

The Teaching and Learning Research Capacity-Building Network is based at the Cardiff Universty
School of Socid Sciences. It comprises expertise in the substantive areas of education, training, hedlth,
psychology, socid work, science, judtice, labour markets, industry, regiond planning, human geography,
sociology, socid policy, criminology, economics, and palitics. It is acknowledged as a centre for the
emergent ‘new politica arithmetic’ in socid science. We are especidly fortunate in having a number of
research capacity centres dready in the School, most notably the Hedlth and Socid Care Research
Support Unit, and the research focus on Community-based Studies of Hedlth Education and Promotion.
This interdisciplinary strength in breadth alows us to cross-fertilise ideas between subject areas (for
example usng our extensive experience in hedth trids for educationa research development). It dso
gives us consderable experience in the use of large-scde ‘quantitative methods, combining these with
qudlitative methods, and the building of theories based on empirica evidence arisng from a combination
of methodologica approaches. In particular, we have an internationa track record in the conduct of
‘large-scae, quantitative research, including experimenta/quasi-experimental desgns. These kills can
now be gpplied to assis in the devdopment of ‘what works sudies of the effects of different
approaches to teaching and learning across different contexts.

The Executive Group includes some of those who have been advocating a change in gpproach when
researching education to include a greater range of evidence, more rigour but aso greater caution in
drawing conclusions (e.g. Gorard et d. 1999, Gorard 2001c), those involved in randomised controlled
trias and multi-level modelling (e.g. Moore 1996, Moore et a. 2000), other areas of large-scae data
andyss and datistical modelling (eg. Prandy and Bottero 2000), and diverse substantive areas of
education and training research (e.g. Crozier 1997, Furlong 1996, Rees et d. 2000). The wider
Network will include representatives from the projects funded as part of the Programme, particularly to
enrich its exiding expertise in theory-building relating to teaching and learning for different age groups
and pedagogica sttings. It will dso include a large number of other research staff from the School of
Socid Sciences, expert consultants from other ingtitutions where gpplicable, practitioners and policy-
makers, representatives from the ESRC, members of the Programme Steering Committee, and
internationa advisers.

What we propose?
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Our key objective is to co-ordinate the research capacity building activities of the Teaching and
Learning Research Programme, and help produce a significant enhancement in the methodologica skills
and approaches of a subgtantia body of UK educationa researchers, both within the Programme and
beyond. Our particular emphases are on rigour in the conception and conduct of research, and on
consequent impact in practice. In this context, discovering gpproaches currently in use that are less
beneficid could be as important as finding new gpproaches to teaching and learning that are more so.
The activities undertaken in pursuit of these objectives include a skills and needs audit for educationa
research, the subsequent evauation, brokering and provison of rdlevant training materids, and the
production of recommendations for further cgpacity building exercises (including the development of
new ideas for training & this level) based primarily on atermina evauation of our own work. As aresult
of the skills and needs audit we will generate a‘ skills profile for each researcher within the Programme,
a map of the ‘needs of the UK educationa research community, and a corresponding suggested
development plan. While we recognise the potentid difficulties of the task, especidly given the fact that
our work starts only when the substantive projects have aready been sdected and their researchers
appointed, we aso expect to be part of a wider movement that will produce a better balanced
educationd research community in the UK, with sgnificantly greater collective skills in conducting and
using the results of large-scale sudies (idedly in tandem with other data sources). We am to produce
an increased interest in a wider range of methods than is stlandard in UK educationd research today,
among Programme researchers, the research community, and other consumers of research evidence.

Therefore, our atention will be on an up-and-coming generation of educationd researchers, perhaps
more so than on the more established project leaders within the Programme. For this latter group we
would like to asss their greater use of inter-disciplinary theories and methods, enhancement of the
training opportunities avalable a a high level, and develop modds of the transformation of knowledge
through to its embodiment in practices which could raise learner attainment. None of these objectivesis
incompatible with our intention aso to provide or identify suitable training for dl levels of need within the
Programme (and for other researchers in mid-career), and to be responsive to al requests for advice
and support from these. We do fed that it will also be necessary to conduct ‘why we need...? courses
both for the investigators in the Programme and for the research community more widely to help explain
the purpose and potentia benefits of research capacity building and of the range of the activities we
propose conducting. Where such courses are held early on in the exercise, then feedback from them
can be taken into account in planning the remainder of the work programme,

Development of skillsin the design, conduct and management of quantitative studies.

It is expected that this will be highlighted again by the audit of research skills and needs as a priority
area. It is therefore likdy that specific training courses will be run on research design, secondary
andysis, design and andysis of quas-experimenta and experimental studies, and on the conduct and
management of large scae sudies induding trids. Since high qudity experimenta research sudies are
expensve to undertake, it is crucid that the interventions they are designed to evaluate are high quality
and underpinned by theory. Investigators must explicitly recognise the assumptions underpinning the
intervention and the postulated mechanisms and processes by which the desired outcome will be
achieved. Consequently, appropriate outcomes and process measures can be incorporated into study
desgn. The Network is able to draw on developments from dlied disciplines in socia and hedlth
sciences to inform theory-building in teaching and learning.
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The greater use of quas-experimentd designs, or randomised controlled trids (usudly via naturd
clusters) is one area of promise for the encouragement of good socid science in educationa research.
This is increasingly recognised as the gold standard in clinica research (Featherstone and Donovan
1998), and as an ided to which educational research should aspire. However, the gpplication of these
designsin practice is not unproblematic, neither in the evauation of complex health services interventions
(MRC, 2000) nor in the field of education (Hakuta 2000). There are differences between education and
the modd's of research and development used in industry and biomedicine (the inability to legidate for
teacher classroom behaviour being one). It has been argued that outcome measures in medica matters
are generdly less problematic than in education (for example the measurement of *lifespan’ may be less
ambiguous than that of ‘standards). It is aso the case that the power of the experiment comes not from
the design done but from the power of the questions to which experiments can be addressed. Such
designs should therefore be additiond to, not replacements for, other recognised modes such as detailed
case studies and secondary analysis (and it should be noted that multiple perspectives and approaches
are usad relatively unproblematicaly in natura sciences).

Articulation/combination of qualitative approaches with quantitative studies.

There is little doubt that the best evidence on effectiveness of teaching and learning practice will be
accrued by the integration of qudlitative methods within high quality research designs with quantitetive
outcomes. In hedth services research, the recent MRC document on the evduation of complex
interventions (MRC 2000) highlights the importance of qualitative methods in the development and
formative evauation of new interventions, and aso the essentid contribution of qualitative methods to
process evauation within trids, and to identify and measure unexpected impacts. Most of the problems
in combining data sources are essentidly practica ones, but their solution is hampered by those who
oppose the whole idea of sullying their mono-method approach.

It is particularly important for the well-being of educationd research that we do not waste time in
methodologica paradigm wars (as digtinct from spending time on the development of al methods, see
Mahoney 2000). In particular we need overcome the fase duaism of ‘quantitative and ‘quditative
approaches (as argued recently by Pring 2000 for example). The supposed distinction between
quditative and quantitative evidence (Popkewitz 1984) is essentidly a distinction between the traditiond
methods for their analyss rather than between a philosophy, paradigm, or method of data collection
(Frazer 1995). As Heraclitus has written, ‘logic is universal even if most people behave differently’ (for if
logic were not universal we could not debate, 0 making research pointless). It would be difficult to
sudtain the argument that dl methods, including deta collection, carry episemological or ontologica
commitments (Bryman 2001). Most crucidly for the opponents of combining deta, it is important to
redise that ‘qual’ and ‘quant’ are not differing research paradigms (at least not in the sense that Kuhn
uses the term). To some extent dl methods of educationa research ded with qudities, even when the
observed qudlities are counted. Smilarly, most methods of analys's use some form of number, such as
‘tend, mogt, some, al, none, few’ and so on. This is what the patterns in qualitative analyss are based
on (even where the clam is made that a case is ‘uniqueé since uniqueness is, of course, a numeric
description). Words can be counted, and numbers can be descriptive. Patterns are, by definition,
numbers, and the things that are numbered are qudities. One practical reason would be that we could
cease wadting time and energy in pointless debates about the virtues of one or other.
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Transformation of research based knowledge through to its embodiment in practices relevant to
enhancing learner attainment.

It has been suggested e sewhere that research findings do not realy matter, in the sense that actors take
0 little note of them (Gazid and Blass 1999). The problem of the relationship between research and
policy/practice is a complex one. Users do not have time to read origina reports and data, but could be
mided if presented with only smplistic summaries (Hammerdey 2001b). The latter dso denies
practitioners the chance to debate and reflect on the evidence (Willinsky 2001). We recommend that
the Programme as a whole sets outs to work in what has been termed “Pasteur’s quadrant” (Resnick
2000), where the quality and practicad relevance of research are pursued in tandem (dlso termed
interactive socia science). The old linear pipeine view of research leading to development,
dissemination, evauation and eventually to programmes of amelioration takes too long (and therefore is
not working). It makes feedback difficult, but above dl it means, by definition, that the nearer oneisto
practica redisation the further one is from the research on which the solution is based. The qudity of
fundamental knowledge and consderations of use are both important dimensions of research. Their
presence or absence creates four quadrants, and both occur in Pasteur’ s quadrant where work is done
to improve complex systems, co-develop research and practice, continudly refine solutions, build
theory, while amultaneoudy developing the ability of solutions to ‘travel’. To a large extent, these
criticisms and potentid solutions gpply to the travel of methodologica change as well as to subgtantive
findings. Therefore, Research Cgpacity Building has a key role in communication and improving
communication between all parties as wdl as in furthering the professond development of some of
them.

However, we should not exaggerate the potentid for the future of ‘interactive socid science by itsdf.
Research into adult and continuing educeation has traditionaly had very close links between researchers
and practitioners (i.e. they are the same), and has dso tended to use a lot of ‘theory’. But it would be
difficult to sustain the argument that this field was therefore superior in its research to others (and it might
even be easer to argue the reverse). Even where policy-makers and practitioners genuingy welcome
research evidence, and much research actudly leads to discomfort for politicians, other factors make the
link unlikely — such as the need for quick results to fit an eectora cycle (Levacic and Glatter 2001).
Safe knowledge about topical issues is often smply too late to matter. These, and related problems,
illustrate why we fedl that the problem of transforming results needs to be attacked from both ends. We
need good science and we need to prepare consumers of research concerning what is possible and
what is not.

Review of the research resources available within the Programme and beyond and identification of
opportunities for adding vaue and collaboration

It is recognised that this project will need to be pursued with sengtivity to the possible discomfort that
the audit and its accompanying work plans may engender in some sections of the research community,
especidly in light of the consderable expertise dready present in the Programme. We must recognise
that some researchers nearer the end of their career may be resistant to modification of what, for them,
have been successful techniques. It is aso the case that we cannot, and would not wish to, ignore the
new ethical issues that may arise in the extensve use of experimental designs in education for example.
Research protocols cannot be smple ideals or mindless ‘recipes’, but practical usable approaches to
gaining more cumulating knowledge of wha works than hitherto. All 14 projects have been
commissioned in the face of considerable competition because they can dready provide the research
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skills necessary to meet their objectives. We are therefore in a position analogous to conducting an
industrid audit based not on the existing production system but on a projected change in the method of
production, and this position must be made clear at the outset and reinforced regularly. Nevertheless,

there will amogt certainly be those who do not share our vision of the future of educationd research. It
will therefore aso be important to make clear that the purpose of the audit isto help blend new research
gpproaches into the existing mix of protocols rather then seeking to replace or reprimand the latter in

any way. There may be other naturd difficulties arisng from our focus on the 14 projects in the
Programme, since despite having agreed to the importance of capacity-building there may a reluctance
on their part to devote much time to these activities at the expense of amore traditiona concentration on
their own ‘job-in-hand’. Part of our roleisto transform this view (if it is encountered), and to help them
see their exiging full-time objectives as wdll as their future career development as consstent with this
transformation. In such ways we expect to be able to enthuse some individuals, and so help lead a
substantial proportion of the research community towards a greater appreciation of the value, and

limitations, of good socia science.

The researchers in the Programme aready represent a range of important and vauable research kills,
and relevant knowledge of teaching and learning. To these will be added the sKills of the research gaff
they appoint. They will have, or have made provison for gaining, the skills they require for their own
projects (by definition). Our skills audit therefore has the following further ams: as a cross-project body
to identify and suggest co-operative and vaue-adding activities based on existing kills, to “find” skills
that could be useful for other projects, and to find skills and skilled researchers who can contribute to
the work programme of the Network. The skillsheeds audit will therefore concentrate not on the
training of researchers for each project (athough we would we happy to assist where thisis an efficient
use of resources), but on increasing the skills-base of the Programme and research community more
widely. Additiondly, we will identify aress where closer co-operation will bring added vadue, and
specific examples that we can use as case sudies of the problems faced or methods of overcoming
skills deficits, and examples of innovative practice justifying wider dissemination. In these ways we can
help co-ordinate the capacity building aready likely to be an integral part of each project.

Support for research cgpacity building activities and training within the Programme

The chief thrugt of our own training and cgpacity building activities will be on high level research ills
training. The precise nature of these courses must depend on the results of the skills and needs audit,
and related steps. However, on the basis of our experience so far these activities are likely to include
high levd training in complex project management, design and analys's of quantitetive research studies
including quaes-experimental and experimental designs, the secure integration of quditative and
quantitative evidence, theories of measurement, methods of sampling, the evauation of impacts,
research ethics, new conceptua developments, expanding opportunities for inter-disciplinary
gpproaches, and the converson of findings into policy and practice. A key issue for this training is a
careful consderation of when particular designs are appropriate for gathering knowledge about teaching
and learning, and when they are not. In particular, we expect to use our experience of cluster
(community) randomised trids in hedth services research and dsewhere to assig in the cregtion of
appropriate protocols for experimental work in education, to help face up to the many practical,
diplomatic and ethical issues involved, to help in the conduct and management of experiments, and to
provide training in the use of appropriate software for andyss. We will dso work on developing the
current theoretical and conceptua bases for such studies. Some of this training will be not be high-level
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and method-specific but more generdly about research gppreciation, for it isimportant, in our view, that
high level work is both done and then understood by awider research community.

The training programmes so0 created will be pro-active, flexible in ddivery, and will take on board
suggestions and forma feedback resulting from our early monitoring. There will be a combination of
face-to-face and interactive distance/eectronic ddivery. Some courses will be intensve, perhaps over
the summer period and a weekends. Other training development will be responsve, such as a
helpdesk, email hdpline, and interactive webste. Some will be indirect in the form of publication of
researchers ‘toolkits, and the provison of a gateway to other high qudity training delivery. Much
contact with researchers will therefore be virtua, mixed with longer face-to-face experiences, and to
provide for a series of senior vigting fellowships for Programme grant-holders. We will operate a
‘buddy’ system whereby one of the researchers will work closely with another, perhaps in modelling for
thefirg time. In addition, we propose the use of ‘learning sets' in which sub-groups of researchersin the
Programme form cross-project smal groups who meet or otherwise interact for the purposes of specific
training needs identification, mutua support and intellectud stimulation. Sets such as these have been
successful in smilar previous ventures in medica research. This gpproach will dso involve placements
across the projects in the Programme, where we discover matching skills and needs in two or more
projects. All training will be free and expenses-paid to TLRP members.

The emphasis here is on transforming the ability of the educationd research community to conduct large-
scae studies of teaching and learning, and to convert their results into useable and practica knowledge.
However, it should be noted that just as great a transformation needs to take place among the
‘consumers of research. An gppreciation of secondary analyss, high qudity survey methods, and
above al experimenta designs will become essentid for dl education researchers who wish to read and
assess the work of others. We cannot dlow a schism to develop, for example, where some researchers
use large-scale trids and others do not understand them at al. Lack of understanding could lead some
commentators ether to a lack of acknowledgement of the results of trids, or to their uncritica
acceptance. Neither of these outcomes is desirable, so dl researchers, whatever their chosen primary
methods, require a working knowledge of new protocols as they emerge. The same, to a lesser extent,
is true for senior practitioners and policy-makers. Smilarly al researchers, whatever their chosen
primary methods, can benefit from contextud andyss using officid secondary data for example.
Therefore, the planned activities of this capacity building Network should be aimed as researchers as
‘doers, but also at researchers and others as consumers and reviewers of educationa evidence.

Dissemination and training targeted at the wider research community (including active researchers in
‘user’ [ practitioner’ communities)

Although the activities of the Network will be focused primarily on the research capacity of the Teaching
and Learning Programme, once these activities are available the increased cost involved in including
other researchers will be minimal. We will therefore advertise our activities and services in a variety of
ways. All training will be free, but unlike members of the Programme, externd users will be responsible
for their own travel and subsistence expenses. In addition to this potentidly unrestricted access to
traning, and the involvement of practitioners in the Network, we will publish reviews of leading edge
conceptual, theoretical, method work, best practice guides, toolkits and other publications aimed at the
research community. Those in the Programme and others in the Network will be sent al of these as a



matter of course. Smilarly our ‘route maps of access to wider training resources, not just in education,
will be made more generadly available, via an interactive website for example.

Linked to these ‘dissemination’ activities is the congderation of dissemination more widdly. As shown
above, the links between research and practice have traditionally been poor — partly due to the qudity
of the evidence, partly the style and packaging, but mostly the lack of gpeed with which results are
converted into usable programmes of action. Education is currently not a cumulétive socid science. We
intend to have some impact on this, by tridling and publicisng methods of packaging good results,

including research syntheses and meta-andyses. As a by-product of these trids we will therefore be
able to publish examples of the results of these approaches in aress of subgtantive interest to the
Programme, not dso covered by the other bodies with whom we will be co-operating. This work will

draw on the rapidly developing area of ‘implementation research’ in hedlth services research, which tries
to identify how best to get research evidence into practice. However, an early lesson here has been that
the qudity of research studies, and the resultant evidence, needs to be high before practitioners and

policy-makers will act on that evidence. The most effective tool to persuade practitioners to adopt a
more evidence-based gpproach is to have high quality studies that have clear implications for practice,

and the activities of RCB am to help develop and support an infrastructure to produce such evidence.

We bdieve that both speed of dissemination, and high quality of research are crucid to the successful
utilisation of research evidence in practice. We do not, however, believe that they are sufficient in
themsdves. The andogy of knowledge transformation suggests working via a conduit (such as a
regulatory body) but dso emphasises the need for motivation (i.e. there must be a practical problem for
the evidence to solve), and an awareness of that need and an incentive to solve it. Evidence in isolaion
will not improve teaching or learning. Therefore, in addition to assisting the building of research capacity
per se, we will aso be working on new gpproaches to making educationd research make a difference.

What problems do we face?

Clearly research capacity building would not be easy to conduct or monitor even in an ided Stuation.
The task is a congderable one, and one that is genuingly new - meaning that there is little from the past
to guide us. In addition, it is likey that the project faces specific problems, and a few of these are
outlined below.

The move towards research-capacity building for existing researchersis anovel and innovative strategy,
and, as we have made clear, it is one that we fully support. Neverthdess, it is likdy to raise some
tensons within the education research community, and these are dready apparent, to some extent, in the
comments from reviewers. First: this is not a standard research project, and cannot be judged or
evauated in the usua way. We need to creste new methods of judging our performance, but there is il
an important eement of trugt involved in this award. We will work with the Programme and our own
Advisory Group to develop methods of monitoring and evauating our activities, especidly in terms of
long-term impact. Second: there is a tenson between support for existing research and helping
transform future research applications. We have been directed quite explicitly towards the latter. The TL
Programme Projects have dready been decided, staff appointed, and in many cases fieldwork
commenced. In the opinion of the ESRC these projects are dready able to meet their own objectives,
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and are deemed to have access to the necessary research skills. The comments of severd referees,
however, imply that this is ill unclear to some of them. Third: there is a tenson between the deficit
model of educationd research that lies behind the award and the need to share expertise within the
Programme and wider community. The notion of ‘deficit’ is expressed clearly in the call for applications,
and is reinforced by the Mcintyre Report. There are ‘sysem-wide deficiencies in large-scde
guantitative gpproaches. However, in order for capacity-building to be effective the exercise cannot be
approached smply in those terms.

Our key contacts will be those within the TLRP, who have recently received considerable funding to
conduct their own research (for many of them the largest sngle grant of their professond lives). Whilst
they signed an undertaking to build research capacity, with our support, as part of their project, thisis
likely to be far from a priority for many (and they will have their own problems of the traditiona type,
concerning access or contracts for example). One mgor reason for this priority is that their main
intdlectud interest is in ther project. Another is that unlike in former programmes, each project has to
show that it has made a difference to attainment (quite a daunting task). Yet another is that projects
have traditionaly been assessed in terms of their research outcomes not their research capacity building,
and so0 habit will encourage grant-holders to concentrate on the former. And, despite the innovative
nature of the TLRP brief, they may be advised to do so since the reviewers are likdly to have the same
traditiona view. Programmes have anyway sometimes been little more than the sum of their parts, and
consderable vigilance and energy is required to combat this tendency.

There remains consderable confuson over the precise nature and purpose of the RCB project. This
confusion (even disagreement) is evident in the Programme Steering Group, and in the comments of
ESRC referees sent in response to our bid. This confusion clearly extends, to some extent, to the
project researchers, and even more therefore to the other members of the TLRP (the intended users of
this project). For example, while the project is clearly intended to have an impact for the future, for the
nature and range of proposds submitted to the next such programme perhaps, some comments have
suggested that it could be a service or support facility for the existing TLRP projectsinstead. The ESRC
have dready funded the 14 projects and agreed that they have or can hire researchers with the
necessary skillsto the job. RCB has no part to play in this. Again, while the project is clearly targeted at
the research and skills profile of individuas, most other projects worry less about this and more about
the combined skills profile of the team. Such projects might be tempted to argue that they do not wish to
undertake RCB since their team is dready sdf-sufficient. Such an argument has the same flaw as above.
RCB is not for these projects (dthough it may have beneficid impacts in the short term), but for the
future. Nevertheess the chalenge of providing a programme of training and support that will apped to
the experienced grant-holders, their somewhat |ess experienced researchers, and to the inexperienced
practitioner-researchers is considerable.

More generdly, outsde the TLRP, there is likely to be a feding that RCB is smply yet another in a
catdogue of initiatives apparently duplicating themsdves, and getting in the way of actudly doing any
research. One reaction to the introduction of NERF, for example, was that it was a disciplinary project
stemming from the 1996 Hargreaves lecture intending to tell researchers what and how to research (Bdll

2001). Given that higher education dready faces hurdles such as the CVCP, RAE, QAA, TTA,

OFSTED, transparency review, ESRC recognition and so on, perhaps the charge of serious duplication
of reviews of research training and skills is well-founded. We need to work with these other bodies as
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far as possible to reduce this duplication. The difference between RCB and the *audit culture’ isthat the
firg is not intended to be prescriptive. In its Smplest form, researchers and users will specify what they
see as gaps in the digtribution of research skills, and we will offer or broker training to ded with it. In the
end, of course, it isup to individua researchers to decide whether they need or want to take part.

Another, wider, problem for RCB is the practicad one of recognition of its fruits. If the peer-review
system continues asiit is a present it is possible that good research will not be rewarded by publication,
grant-income or even RAE success (and of course the following comments do not only apply to
education). Journds tend to display consderable cronyism (Travers and Collins 1991) — the current
specid issue of the Journd of Education Policy, for example, contains papers only from friends of the
editor who dl work in two indtitutions in London (the one he is in and the one he recently moved from).
An RAE member recently published a methodologicdl critique of a piece of work without bothering to
read the method involved first (Gorard 2001d). Such examples are cited to remind readers that if there
are deficits UK educationd research then it may be the ‘reward’ rather than the ‘production’ system
thet is a fault. Cronyism and particularism digtort the review process. Although the two are not wholly
digtinct, this is more dangerous when it is cognitive (i.e. based on intellectud smilarity) rather than
indtitutional (which tends to be more vighble). Papers are routinely regected by their expert referees,
perhaps for ideologica reasons, or because they dispute the views of current ‘experts in the field (the
referees). Papers and proposals are generally rejected where the reviewers disagree, since this is seen
as the protection of quaity. Therefore new work, radical approaches, divergent thinking, and even new
techniques are likely to lead to rgection. The mechanisms of review provide short-term inequity and a
longer-term encouragement of orthodoxy (Travers and Collins 1991). The worst acceptance rates are
for inter-disciplinary work, of precisdy the kind that RCB is advocating. Therefore the work of RCB is
likely to highlight wider issues such asthese,

There will, of course, be many commentators who object even to the very tentative support for
evidence bases, gatigticad modeling and interventions expressed here. There are dready comments that
socid science cannot be like naturd science, or even that education cannot be a socid science. To think
otherwise is to be accused of 'scientism’ and 'neo-pogitivism’ or other unworthy and essentialy non-
academic terms of abuse (and it is interesting how many of these terms, such as ‘postivis’, are now
only ever used to describe others). The supposed incompatibility of science and socia science is
generdly based on a misconception (Hammerdey 2001), usualy of the nature of science. One problem
here may be that science is not redly what many non-scientigts tend to think it is (Coallins and Finch
1993). As with ethnogtatistics (see above) it is actudly impossible to separate science and society.
Scienceis an essentialy anarchic, not rule-based, activity (Feyerabend 1993).

Much of the misunderstanding and distrust of science may aso come as a reaction to its attempted
glorification by others, such as paliticians, higtorians and journdists. Humphry Davy ‘invented' the
miners safety lamp in 1815, and this has been hailed as a halmark achievement for science and for
humanity (since it was intended to save lives). In fact, proportionately more lives may have been lost as
a result ance miners were then sent to workings where there was a build up of methane (which were
previoudy consdered too dangerous). This does not suggest that the lamp did not work in a technica
sense (which it did), but the downside is perhaps obscured in traditional accounts of science. An
unsophisticated observer might therefore deduce that since the safety lamp patently did not save lives,
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then the lamp itsdf did not work. The scientific baby is often thrown out with the socid bathwater
(Chalmers 1990).

As Lakatos (1978) points out maintenance of the status quo in any scientific endeavour 'is achieved by
censorship' (p.44). It is not that 'normal science’ in Kuhnian terms does not exist but that perhaps it
should not exid. It may be smply bad science which is uncriticd rather than cumulative in neture. It is
often based on actud practices that differ from those sated (i.e. there is deceit, elther of the sdf or the
audience). Norma science may therefore give an appearance of harmony, and fitting together because
its practitioners conced their actuad methodologica divergence in practice (Gephart 1988). What have
been termed revolutions or paradigm shifts are not therefore irrational, non-empirical or even gestdt-
switches necessarily. Perhaps these would be norma science, if al researchers had the courage of afew
to admit that they are not following a previoudy agreed recipe. The need to make new explanations
consistent with some aready established body of theory tends to stifle progress (Feyerabend 1993), so
some proliferation of ideas, use of goparently obsolete notions, even inconsstency within findings or
between findings and explanation can be beneficid. The church indictment of Gdileo was probably
more rationa than his own evidence, and even Newton faced contrary ‘fasfying evidence from the
outset. It is often not these factors that decide on public acceptance, and many ideas now widely
accepted were origindly ressted and derided. Of course, this does not mean that we should accept
anything at dl. It merdly illudrates that science is mogt definitely not what many imagine it to be. It has
been used as a kind of straw target for our fears. It has no universaly agreed account of its nature or
method (Chamers 1999). It offers no certainties. Yet people ill booked holidays to coincide
successfully with the return of Halley's comet, or the edlipse of the sun. Even fully-fledged rdativids take
care when crossing the road (Bailey 2001).

Endword

This paper attempts to take a balanced overdl view of the role and function of research capacity-
building. The ideas presented here dl have advantages and limitations, and we have attempted to clarify
these while presenting our plans. In doing so we tread a kind of middle-way, and run the danger of
faling between two stools. The baance is between the various sections not within each of them, and for
this reason we congder it important that the paper should beread in its entirety.
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