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Chapter 4. Systematic research synthesis

David XE "David"  Gough XE "Gough" 
Aims, users, and quality of primary research

This chapter makes an argument for the use of systematic research synthesis. As such synthesis attempts to make productive use of primary research, attention needs first to be given to aims of that research; who it is produced for, how it can be accessed and how one can assess whether it should be trusted.

Educational research is undertaken for many diverse reasons ranging from the furtherance of philosophical and theoretical understanding of the nature of learning to the no less fundamental issue of providing fruitful employment for university academic staff. In between these extremes of idealized and personal needs is the practical use of research evidence to inform policy and practice; the provision of conceptual understandings, predictive theories and empirical evidence articulated within different conceptual frameworks to influence decision making. The nature of that influence can be complex. Research evidence may be used instrumentally to support decisions made according to other agendas rather than a more straightforward or naïve rational input into decision making (Gough XE "Gough"  and Elbourne XE "Elbourne"  2002). The research evidence will of course be dependent on particular world views which are part of wider ideological debates and contests being fought in many arenas including both the supply of research and its use. Although research may be derived from many different conceptual and ideological bases, have differential legitimacy with different producers and users of research, and be used in many rational and non rational ways, it loses much of its public legitimacy if it is not seen as being at least in part feeding into rational processes of decision making.

Users of research

Research is undertaken for different purposes for different types of user of research who include policy makers, practitioners, users of services and other members of society. These users have a variety of overlapping roles, responsibilities, interests and agendas and, most importantly, power and resources, so it is unsurprising that the role and importance of research evidence varies between and within such groups. Those who believe that research evidence should have an increasing and a rational role in influencing decision making are in effect advocating a change in balance in current decision making powers and processes and thus for political change. Currently we have little knowledge of the detail about how research evidence is so used and so this is in itself an important research priority (Newman XE "Newman"  et al. 2001, Nutley XE "Nutley"  et al. 2003).

The importance of research to policy making has become increasingly overt recently with knowledge being seen to be given a higher profile in government. In Britain, the 1999 White Paper on Modernizing Government (Cabinet Office XE "Cabinet Office"  1999) gave a central role to the Cabinet Office for social science research and the 2002 Treasury Spending Review required evidence of the effectiveness of funded programmes. Senior members of the government have publicly proclaimed the importance of social science research to policy (for example, Blunkett XE "Blunkett"  2000), though politicians and other policy makers may still be unwilling to accept research evidence when it conflicts with deep seated views or policies. Policy makers have many other issues to consider than research evidence and are relatively powerful in deciding the role research will play and in what research will be funded. An example is the £14 million research budget to evaluate the effectiveness of the Sure Start initiative, a programme of support to families of young children in socioeconomically deprived areas across England. Government officials made it clear that only non-experimental research designs would be funded. Experimental designs might be efficient at assessing the impact of new programmes but such designs were politically unacceptable as it might seem as if provision to families in need was dependent on a toss of a coin. In health research there are similar concerns about withholding promising new interventions from those with health needs, but the scientific rationale and balance of power between research and policy is differently drawn. New drug therapies, for example, are required to be evaluated using random controlled trials.

Another issue for policy is the extent that research is able to deliver relevant and timely answers to a quickly changing policy environment. This is partly a problem of the time taken to commission and complete research but may also be an issue of the framing of research questions by academics rather than policy makers and the communication of the results of previous research activity and evidence to policy makers. Both 

these latter problems could be reduced by greater involvement of policy makers in the research process, greater effort to predict upcoming policy issues, and improved methods for synthesising and communicating previous research activity and findings. The more that social research can be seen as relevant to policy the more power that it will have compared to other influences on policy decision making.

Another central group of potential users of research is professional practitioners. Hargreaves XE "Hargreaves"  (1996) argues that teachers make insufficient use of declarative research knowledge such as research evidence compared to the craft knowledge of knowing how to be a teacher through learning from others and from individual experience. He argues that other professions such as medicine have a more even balance between declarative and craft knowledge. Professional practitioners can have subtle insights lost to research and are involved in an enormous amount of innovative activity that can develop professional thinking (Foray XE "Foray"  and Hargreaves 2002). Where codification of this tacit knowledge is possible the knowledge may be more easily shared and its generalisability more easily assessed through research. However subtle and innovative human sensitivity and professional skills may be, they are also fallible (as is research itself of course). Individual practitioners can be misled into believing that a particular form of educational provision is responsible for some educational successes whereas failures are perceived as due to failures in the recipients of the service. Such misperceptions have often been found in health where, for example, clinicians thought for years that albumin was the best treatment for children suffering from shock from extensive burns although we now know that the treatment increases the risk of death compared to other treatments (Bunn XE "Bunn"  et al. 2000). Similarly, many parents accepted the advice of Dr Benjamin Spock that infants should sleep on their fronts but the change of advice that infants should sleep on their backs has over halved the rate of sudden infant death syndrome in England and Wales within two years (Chalmers XE "Chalmers"  2001). There are also examples of similar well intentioned but problematic interventions in people’s lives in education and criminal justice such as the fashion against teaching phonics in the 1970’s and 1980’s (Chalmers 2003, National Institute of Child health and Human Development XE "National Institute of Child health and Human Development"  2000) and the idea that frightening children by showing them prisons as a consequence of crime would reduce their rates of delinquency (Petrsosino et al. 2003).

Users of research also include actual and potential users of services such as school students and their parents. As our understanding of user perspectives in the choice and organisation of services has increased, so has the relevance of research to inform service user decision making and the consequent effects on practitioner and policy maker decision making. These issues are important in terms of democratic rights of choice and

 participation but also impact on the efficacy of services. Experimental research often examines services in ideal research created settings, but implementation in the field depends upon user acceptability and so user perspectives as well as user framed research need to be examined in reviewing research evidence on efficacy (see for example, Harden XE "Harden"  et al. 2003). Similarly, members of society in general need to have an understanding of research to properly participate in public discussions in a knowledge based and an evidence informed decision making society. Research thus becomes an issue of public accountability of decisions made by policy makers and practitioners on the behalf of citizens. Smith XE "Smith"  argues that: 

We are, through the media, as ordinary citizens, confronted daily with controversy and debate across a whole spectrum of public policy issues. But typically, we have no access to any form of a systematic ‘evidence base’ - and therefore no means of participating in the debate in a mature and informed manner 

(Smith XE "Smith"  1996: 369-70)

Finally, researchers are themselves users of research using findings to address empirical and theoretical issues and plan further research. As those actively involved in formulating research plans, undertaking and disseminating research they often have a central role in the planning of research and in the use made of its findings. 

Critiques of educational research

Notwithstanding the view about the role that research evidence may play, there may be variation in the efficiency in which such evidence is produced and implemented Recently there have been a number of critiques of educational research in both the United States and Britain arguing that the field contains too much work that is inadequate in terms of research quality, practical relevance, or is inaccessible to those who might such apply such research evidence (Gage XE "Gage"  1972; Hargreaves XE "Hargreaves"  1996, Hillage XE "Hillage"  et al. 1998, McIntyre XE "McIntyre"  and McIntyre 1999, Tooley XE "Tooley"  1998, Lageman 2000, Shavelson XE "Shavelson"  and Towne 2002, Feuer et al. 2002). 

Some of these critiques come from government and have led to new educational research policies. In the United States, the National Research Council (NRC) of the National Academies (Shavelson XE "Shavelson"  and Towne 2002) argues that all educational research can or should be at least in part be scientific where scientific endeavours require (Feuer et al. 2002):

· empirical investigation

· linking research to theory

· methods that permit direct investigation of the research questions

· generate findings that replicate and generalize across studies

· disclose data and methods to enable scrutiny and critique

The NRC report states that the federal government does seek scientific research for policy and practice decisions and the new federal ‘No Child Left Behind Act’ of 2001 requires recipients of federal grants to use their grants on evidence-based strategies (Feuer et al. 2002), but current educational research is perceived to be lacking in quality.

In England, a government commissioned report on the state of educational research evidence concluded that greater coordination was required in terms of setting research agendas and priorities and the synthesis and dissemination of the products of that research (Hillage XE "Hillage"  et al. 1998). The recommendations led to the setting up the National Forum for Educational Research (www.nerf.org) and the centre for evidence informed policy and practice at the EPPI-Centre (http://eppi.ioe.ac.uk
). Similar conclusions were drawn by a review of educational research commissioned by the ESRC’s Teaching and Learning Research Programme. The report argued that the complexity of research, policy and practice issues in education made it difficult to produce a finite agenda of research priorities but there was a need for improved collation and dissemination of both quantitative and qualitative research (McIntyre XE "McIntyre"  and McIntyre 1999). 

The critiques of educational research in America and Britain often argued for the importance of all forms of research are fit for answering different types of research question. Many of the critiques focused on the inadequacies of qualitative research (Tooley XE "Tooley"  1998), or argued for greater use of random experimental methods in education and the social sciences more generally (Fitzgibbon 1999, Gage XE "Gage"  1972, Oakley XE "Oakley"  1998, 2001). The promotion of particular views about science, government involvement in these developments, and the nature of some of the strategies initiated to further research in education has led some to argue against the political assumptions and agendas that they believe to be implicit in such changes (Erikson XE "Erikson"  and Guierrez 2002, Hammersley XE "Hammersley"  this volume). 

Accessing evidence from educational research

Before undertaking any new policy, practice or new piece of research it is sensible to first examine what other human beings have found out about the issue. Research whatever its limitations is one form of activity that might have found out such relevant evidence. The issue then becomes on of how one might found out about such previous research evidence.

A traditional method for ascertaining what is known in a research 

field is to consult a literature review. This is a common academic task undertaken by students in reports and dissertations and by fully trained academics in academic and public publications. Considering the large amount of research and publications produced each year, a literature review can be a difficult undertaking but until recently little guidance was given in academic training as how to undertake such reviews. It was just assumed that people knew and maybe students were embarrassed to ask further. In practice, this probably meant that students gleaned what they could from reference lists and looking around the university library. Academic staff had experience and skills in a research area and could use this as a starting point for bringing together the literature on a topic. 

Such informal and implicit approaches to reviewing have been criticized for not having an explicit methodology for undertaking and thus interpreting the review (Jackson XE "Jackson"  1980). As Glass XE "Glass" , McGraw and Smith XE "Smith"  (1981) commented, it is curiously inconsistent that literature reviews of scientific research often have no explicit scientific procedures. Without such explicit procedures it is impossible to know what has been reviewed and in what way. Even slight changes in topic focus of a review can have major implications for the strategy used for searching for studies and criteria for including studies. For example, a comparison of six literature reviews on older people and accident prevention (which did have explicit review methodologies) found that one hundred and thirty seven studies were reviewed in total, but only thirty three of these were common to at least two of the six reviews and only two studies were included in all six reviews (Oliver XE "Oliver"  et al. 1999). If reviews seemingly on the same topic actually have different foci and are thus examining different studies then it would not be surprising if they came to different conclusions. What is essential is explicit explanations of the focus of the review and the associated inclusion criteria for studies. 

Expert opinion is another common method for ascertaining what is known in a research field to inform policy makers and practitioners and members of the public. It is also the main method used by courts of law in the form of expert witnesses. Expert assessments can have many useful qualities in terms of knowledge of the academic evidence, quality assessment of its relative worth, knowledge of professional tacit knowledge including contextual aspects of any evidence. 

The problem with experts as with traditional literature reviews is that without explicit details about which if any of these many positive qualities applies, what evidence has been considered, and how it has been assessed and synthesized to come to a conclusion, then it is not possible to assess the quality of those conclusions. The main method of assessment is the reputation of the person providing the review or expert opinion. A consequence for policy making, is that experts may be chosen for the acceptability of their views. Also, policy makers may become disenchanted with academic evidence when different experts proffer such 

different opinions. The effect may be to lower rather than increase the power of research evidence within a rational model of contributing to the policy making process.

Another consequence of non explicitly derived syntheses of research evidence is that the conclusions of such reviews may be wrong. In the previously mentioned example of Albumin treatment for children with shock from extensive burns there were theoretical reasons why Albumin might be an effective treatment plus some experimental studies showing positive outcomes of treatments. It was only when a more thorough search and synthesis of published and unpublished studies was undertaken that it was realised that it caused more deaths than previous treatments (Bunn XE "Bunn"  et al. 2000). Similar problems can occur with expert testimony. In a recent case in England a woman solicitor was given a life sentence for murder of her child after expert evidence that the chances of two children in the same family dying from unexplained sudden death were only one in seventy million though it is now thought that the chances are at most one in 8000 and probably less (Watkins XE "Watkins" , 2000). The expert witness had high credibility in the court as a properly famous well respected clinical professor but the court was unable to assess the basis on which his incorrect conclusions has been reached. Such inaccurate synthesis has serious practical consequences; the woman spent three years in prison before being released on appeal. It can be argued that education has less dramatic impacts on people’s lives but what evidence do we have to say when we are doing more good than harm or more harm than good (Chalmers XE "Chalmers"  2003)?

A final issue is that non explicit synthesis of research evidence reduces the likelihood of being able to systematically build upon what we already know. This not only results in inefficiency of effort and sustainability but may also increase the chances of error.

Trustworthiness of research

Accessing what is known from research evidence is bound to include some assessment about the credibility and relevance of the evidence being considered. This includes the theoretical and ideological assumptions implicit in the research questions being addressed, the focus of each of the primary research studies, the research sample and context under study and the research design used to address the research questions. It also includes issues of quality in terms of how the aims and research design were operationalized in practice. 

These issues of research assumptions, focus, method and quality of execution are highly contested areas. For example, some research designs are better able to address some research questions and so advocates of 

those designs may rightly or wrongly be seen as advocates of particular research questions and taking particular ideological and theoretical positions (Oakley XE "Oakley"  2000).

Even within particular research traditions there are differences in how researchers evaluate quality of execution of research. In random experimental research a number of quality criteria checking systems have been developed (for example, Valentine XE "Valentine"  and Cooper XE "Cooper" , 2003; see also the Campbell XE "Campbell"  Collaboration’s systems described by Davies XE "Davies"  in Chapter 2). Even if the research has been undertaken according to the highest standards there will always be limitations from the fact that a study is just one study. Research based on sampling assumes a hypothetical population from which the sample is drawn and so such studies are subject to sampling error; others replicating the study exactly are thus unlikely to obtain exactly the same results. Also, research is reported in aggregate form which often hides variability in the data (Ridgeway XE "Ridgeway"  et al. 2000). Such data also typically hides contextual data which may be a crucial factor effecting the results and their interpretation (Hammersley XE "Hammersley"  this volume).

In qualitative research fewer checklists have been developed and contain much fewer categories for checking but these categories are remarkably similar to the basic components of the much longer quantitative lists including criterion such as (Oakley XE "Oakley"  2000, Harden XE "Harden"  2002; Spencer XE "Spencer"  et al, 2003):

· An explicit account of theoretical framework and/or inclusion of literature review
· Clearly stated aims and objectives

· A clear description of context

· A clear description of sample

· A clear description of fieldwork methods including systematic data collection

· An analysis of data by more than one researcher

· Sufficient original data to mediate between evidence and interpretation

The trustworthiness of research is also affected by reporting issues. Not all research studies are reported and those finding positive or new interesting findings are more likely to be reported which leads to reporting and awareness bias (Boston Medical and Surgical XE "Boston Medical and Surgical"  Journal 1909, Hedges XE "Hedges"  1984). Studies finding no statistical effect can be seen as less informative than those identifying such effects, but publication policies and research user interest in favour of the ‘positive’ studies has the unfortunate effect of biasing the whole field of study. An example is the previously mentioned study of Albumin which found that clinical practice probably leading to greater mortality was being informed by a couple of non representative studies (Bunn XE "Bunn"  et al. 2000). There can also be commercial pressures where 

the suppliers of an intervention are more likely to want to advertise studies supporting their product than maybe a higher number of studies reporting no effect or a negative effect. 

A further issue is that studies vary in the manner and extent that they report their methods and findings so that the studies may be misrepresented or wrongly judged as of relatively high or low quality on the basis of incomplete information. This can include lack of contextual data which can make some sceptical of the validity of the findings of the research and thus of the whole research process.

Approaches to systematic synthesis

In the same way that the findings of primary research are dependent on the aims and the methods of a study, so are the conclusions of any secondary research dependent on the methods of review. In other words, any synthesis of research by others (secondary research) needs to be just as explicit in methods as primary research. Such an approach is described as a systematic research review or synthesis and has been applied most extensively to research questions of efficacy of interventions though is applicable to virtually all research questions.

The concept of review and synthesis is in essence as old as the idea of science as it involves the development of previous ideas and theories with new empirical and conceptual work. Despite this, many have commented on the lack of consideration by scientists of previous research. An example is provided by this quote from a Cambridge professor of physics from 1885 from the James Lind Library:

The work which deserves, but I am afraid does not always receive, the most credit is that in which discovery and explanation go hand in hand, in which not only are new facts presented but their old ones is pointed out. 

Rayleigh 1885: 20, quoted by Chalmers XE "Chalmers"  et al. 2002

The last thirty years has seen an increasing recognition of the need for a systematic approach to review and synthesis (Cooper XE "Cooper"  1982, Jackson XE "Jackson"  1980) and much of the work to date has been concerned with methods for the reduction in bias in synthesis and methods of statistical meta-analysis of experimental research studies to assess the effect of interventions (Chalmers XE "Chalmers"  et al. 2002). This work is well illustrated by the work of the Cochrane XE "Cochrane"  Collaboration XE "Cochrane Collaboration"  undertaking systematic reviews of the efficacy of health interventions. The Cochrane Collaboration has international review groups using rigorous and explicit methods of review and statistical analysis to combine effect sizes of individual studies to create a combined effect size. The impact of this approach in promoting rational 

use of research evidence in health is illustrated by the setting up of the National Institute of Clinical Excellence by the English government to commission systematic reviews and to assess the economic, clinical and social effects of recommending different health interventions. This approach is beginning to have an influence in other areas as demonstrated by the publication of this volume of papers, government funding for a centre for evidence informed education at the EPPI-Centre, ESRC funding of an evidence centre and network, and the setting up of the Campbell XE "Campbell"  Collaboration to undertake similar work to the Cochrane XE "Cochrane"  Collaboration XE "Cochrane Collaboration"  but systematically reviewing social interventions (see Chapter 2 by Davies XE "Davies" ).

The statistical meta-analysis work of the Cochrane XE "Cochrane"  and Campbell XE "Campbell"  Collaborations is primarily addressing questions of the efficacy of interventions; in other words ‘what works’. In many cases, there may not be research of sufficient quantity or quality on a topic to allow for systematic meta analysis so systematic methods for assessing narrative data have also been developed. As such systematic narrative approaches are not limited to statistical data this means that they are also not limited to research questions that use research designs with quantitative data that can be statistically meta analysed. If there is a need to have explicit systematic methodologies for synthesising research data for efficacy questions then there is a similar need for explicit methods of synthesis for all research questions though there may be differences in the detail of the methods of synthesis used (Gough XE "Gough"  and Elbourne XE "Elbourne"  2002). 

This logic also applies to research questions that use qualitative methodologies. In some cases the data from such qualitative research may be empirical that can be combined in narrative synthesis. For example, Harden XE "Harden"  and colleagues (2003) have compared syntheses of experimental data on the efficacy of interventions for young people with data on young peoples’ views about interventions relevant to their needs. 

In other cases the data are concepts that are synthesized into more macro concepts. Examples of this are found in meta ethnography where different conceptual understandings derived by individual studies are brought together into a new macro conceptual understanding (Britten XE "Britten"  et al. 2002, Campbell XE "Campbell"  et al. 2002, Noblitt and Hare 1988). Conceptual synthesis can also be used to examine theoretical constructs within a topic of research (Patterson et al. 2001). Others mix conceptual and empirical approaches by using systematic methods to test out whether there is evidence in different domains to support particular theories using principles of realist evaluation (Pawson XE "Pawson"  2002). Although most research can be subject to systematic synthesis, there may be some research questions or approaches to science and research that are so relative in approach that the concept of synthesis in intrinsically alien and so their work can not be easily subject to the same logic or processes of synthesis.

Stages of review

Apart from the highly relativist tradition and maybe realist synthesis, all approaches to systematic research synthesis have some shared basic stages though the data used in each stage and their treatment may differ.

1. Research question

As with primary research it is necessary to have a research question. If there is no question it is difficult to develop a focus of method for the review or to undertake a process to find some sort of answer to the question. Also, if different users of research evidence are involved in the framing such questions then these constituencies are likely to have an increased impact on developing primary research agendas and increased participation and understanding of research.

2. Conceptual framework

Second, the research question is bound to contain some sort of theoretical or ideological assumption that needs to be clarified. If not then it will be difficult to operationalize the question into a meaningful systematic review study.

3. Review protocol

Again just as with primary research there is a need for an explicit methodology (or protocol) for the review to be developed. Within any approach to systematic research synthesis there are likely to be generally agreed processes but there will always be further details that need to be specified. For some, this methodology needs to be fully stated before undertaking the systematic review in order to minimize biases from a data driven review. This is typically the approach in statistical meta analysis for efficacy questions though sometimes a degree of iterative process can be observed. For others, a more iterative approach is considered necessary. For example, in meta ethnography as advanced by Noblitt and Hare (1988), the quality of primary research studies becomes evident during the review process, whereas for Britten XE "Britten" , Campbell XE "Campbell"  and colleagues quality assessment is done at initial screening of studies into the review (Britten et al. 2002, Campbell et al. 2002).

4. Inclusion criteria

Part of the protocol for the review needs to specify what counts as data for the review. In other words, criteria to decide which studies should be 

included in the review. In traditional literature reviews, this information is often lacking so it is difficult to identify the parameters for the review and why some studies are included and others are not.

5. Search strategy

The protocol also needs to specify the details of the strategy to search for research studies that meet the inclusion criteria. The strategy needs to be exhaustive within specific limits of the inclusion criteria. A danger is that the methods of searching may in themselves have hidden biases. For example, the inclusion criteria may not specify English language studies but these may make up the bulk of studies listed on many electronic databases.

6. Data extraction

Some method is necessary to pull out relevant data for synthesis such as the findings of the study. In addition, some form of process may be necessary to make judgements about quality or relevance in order to qualify the results of a study. In some reviews this is not necessary as such measures are included within the inclusion criteria so only studies meeting such quality and relevance criteria are included at all.

7. Synthesis

The synthesis is the process by which the results are brought together in order to answer the question posed by the review. The method of synthesis will vary considerably between statistical meta analysis, systematic narrative empirical, and conceptual synthesis, but will always be dependent on the conceptual framework of the review.  In some cases, there may not be any good quality studies addressing the review question so the review will have informed us of what is not known rather than what is known though this is still an important finding. It informs strategies for future research to inform policy and practice. In some areas of research, there may be many studies designed and executed by academics but few that address the issues relevant to specific users of research such as policy makers or practitioners.

Broadening of questions and designs

An issue for statistical meta analysis is how narrow should be the inclusion criteria for research design of primary research studies. For those undertaking such reviews, randomised controlled trials are often seen 

as the strongest design to establish efficacy, but some quasi experimental designs or non controlled studies might also contain useful evidence. This is partly an empirical question that continues to be a major issue of study and debate, but early statistical meta analyses were criticized by Slavin XE "Slavin"  for being strict about research design but not about the quality of the randomised controlled studies (Slavin 1984, 1995). Slavin argued that there might be more useful evidence available from a very well undertaken quasi experimental design than from a poorly executed random experimental design. The same thinking has been evident in review groups supported by the EPPI-Centre in London. The thirteen review groups supported by the EPPI-Centre to date have undertaken reviews on efficacy questions but have been concerned to have a broad inclusion criteria in terms of research design so as not to exclude studies that might contain useful information for the review question. This broad approach has led the EPPI-Centre to develop two aspects of the review process: mapping and weight of evidence.

Mapping

Mapping is a process that maps research activity. It involves coding each included study in a review on a number of mapping keywords. Approximately ten of these sets of keywords are generic to all educational reviews and describe basic aspects of research design and topic and study population focus. The rest are further keywords developed specifically for an individual review and focus on areas of interest to that review; for example, contextual information, theoretical aspects or policy aspects of each study. These mapping keywords allow the research studies that have been identified (by the inclusion criteria and search strategy) to be mapped out using the mapping keywords. An example is shown in Figure 4.1 from the previously mentioned PDP review (Gough XE "Gough"  et al. 2003) illustrating that there have been many descriptive studies and few experimental studies in Britain whilst the opposite is true for the United States.

-------

Figure 4.1 here

-------

This mapping of research activity produces a useful product in its own right to describe what research has been undertaken in a field (as proscribed by the inclusion criteria) and so can inform policies for future research. For example, Figure 4.1 shows that there have been many descriptive studies of PDP in the United Kingdom providing a description of the nature of PDP and suggesting hypotheses of the process by which it may affect students’ learning. However there are few experimental studies to test any impact that is hypothesized. In the United States, by contrast, there are a number of experimental studies of impact but few studies describing the contexts and processes by which such impacts may have been achieved. Systematic maps can also be used in this way to 

describe any other features of studies such as theoretical perspectives, samples, or contexts in which the studies were undertaken.  

In addition to describing the research field as a product in its own right, a systematic map can also provide the basis for an informed decision about whether to undertake the in-depth review and synthesis on all of the studies or just a sub-set. The map can show whether the total population of studies are sufficiently homogeneous for a coherent synthesis, whether they will help answer the review question, as well as pragmatic considerations about the resources available to complete the review. If only a sub-set of studies is included in the in-depth review then this requires a further set of inclusion criteria to be applied to define this sub-set of studies. In the PDP review, for example, only the twenty five studies using experimental designs with hard outcome data from the 157 studies in the map went through to synthesis, but further syntheses on different sub-questions can still be undertaken on different sub-groups of studies in the map.

Weight of evidence

The second development to take account of the use of broad review questions and thus heterogeneous studies in the review was to develop a 

process for considering the weight of evidence that each study contributes to answering the review question. In narrowly proscribed review questions the inclusion criteria limit the research designs and topic focus of included studies. As Slavin XE "Slavin"  (1985; 1995) has pointed out, this may have excluded useful data from the review. Some inclusion criteria also apply strict quality controls but reviews with broad questions, allowing heterogeneous studies with different research designs and making only limited controls on quality need to deal with the resultant heterogeneity of studies at a later stage of the review. These issues do not only apply to reviews focusing on efficacy of interventions but to all review questions looking for different types of evidence to address their review questions.

The EPPI-Centre approach to this issue is to clearly differentiate three aspects of the primary research studies that need to be addressed in order to consider the extent that the findings of an individual study contribute to answering a review question. These are the quality of the execution of the study design, the appropriateness of that study design for addressing the review question, and the focus of the primary research study. These can then inform the overall judgement of the contribution to the answering the review question:

A. Quality of execution of study  The quality of the study in terms of accepted standards for carrying out a research study of that design. This is not a judgement about the research design itself but how it is has been undertaken in practice, so a good quality case study, pre-post outcome evaluation and a randomised controlled trial should all be scored the same. 

B. Appropriateness of that research design for answering the review question In Slavin XE "Slavin" ’s view, a randomised controlled design was the strongest design for addressing efficacy issues, but if the best available evidence was from a quasi experimental design then that should be used. Similarly, qualitative studies are often best for addressing process issues, but some relevant data may be identified from an experimental quantitative design. In this way, dimension A on quality of execution is distinguished from strength of design for addressing different questions.

C. Appropriateness of study focusThe authors of the primary studies may not have had the aims of the systematic review in mind when they undertook their study and it should not be assumed that the focus of the primary and secondary studies are the same. If a broad review question is used with wide inclusion criteria then heterogeneous studies may be included in the review with the result that studies are likely to vary in the extent that the particular focus of the primary study fits the focus of the review question. The dimension C allows studies to be judged as relatively central or not to the review question. This may 

D. be on the basis of topic focus, theoretical perspective, sample, context, or other features of the study. What is important is that the basis of the judgement is made explicit. 

E. Overall weight of evidence All three dimensions, A, B, C and D can then be combined to make an overall judgement D of the weight of evidence that the results of a study have in answering the review question. 

The weight of evidence system is simply a process. The EPPI-Centre does not stipulate how each judgement A to C should be made but helps identify issues that might be considered for each judgement. The Centre also does not stipulate the relative emphasis that is put on each dimension A to C to make judgement D. Some review groups give equal emphasis to each, others emphasize topic focus C, whilst others emphasize research rigour A on the basis that if the quality of the study is poor then all other issues should not be considered. Over time a consensus may develop in the research and research user communities about how these judgements should be made; a flexible process that requires the basis of the judgments to be made explicit may enable this to occur. Empirical work is then required to assess how these judgements are being made in practice and the impact that these have on conclusions of reviews.

Challenges to systematic synthesis 

Critiques of systematic synthesis

A number of the critiques of systematic research synthesis are due to different views about the nature of science, evidence, and scientific development. Some of the critiques, however, may be due to simple misunderstandings. Five such issues are listed here (Gough XE "Gough"  and Elbourne XE "Elbourne"  2002). 

First is the view that methods of research synthesis involve a naïve conception about the development of research knowledge and its use (Hammersley XE "Hammersley"  2001). This criticism creates a straw man by over-stating the case claimed for systematic synthesis. It is not proposed that such synthesis replaces all forms of scientific debate and progress, but that policy, practice, and research decisions should be made with knowledge of what research has been undertaken and an understanding of their results. This approach may be considered naïve in believing that the rational role for research evidence in decision making can be increased. It may also be naïve in believing that research effort can result in researchers becoming better informed of the work of others and thus making more efficient use of the collaborative effort. This is not an argument for all research to be the same or that synthesis should dictate all research agendas. 

An additional area of potential naivety is the argument proposed in this chapter that users of research can become more involved in agenda setting of systematic review questions and thus also in the evaluation of the relevance of research to addressing their needs. This should enable greater democratic participation in research and also increase general understanding of research to allow further participation. Involvement in systematic research synthesis is a powerful method for developing understanding about how different types of research help address different research questions and thus of understanding research methodology.

A second criticism is that research synthesis is positivistic in the types of research that it synthesises and also in its own processes. This criticism depends upon seeing positivism as a negative attribute and upon the breadth of definition of the term. Systematic synthesis can include qualitative primary research and use qualitative methods in the review process. Of course, the use of quality criteria and views of bias may be different from synthesis of quantitative synthesis but many of the main principles are the same. The only research not open to this form of synthesis is research that is so relativist that the whole concept of synthesis is untenable.

A third charge is that the research synthesis agenda is promoted and controlled by government which has a technocratic managerial agenda that will control critical and creative research. It is quite possible that government does have such an agenda, but increasing the overt methodology of synthesis and moving away from traditional reviews and expert opinions with no explicit account of the source of conclusions should make it more difficult for any one interest group including government to hijack or misuse the research agenda for non rational purposes. Furthermore, there is the democratising effect of a review process that involves users of research to help define the synthesis agenda.

A fourth and similar criticism is that research synthesis will control professional practice (Elliott XE "Elliott"  2001, and Chapter 12 in this volume). My belief is that the involvement of users of research such as teachers in the review process will ensure that questions relevant to those users will be addressed as has happened in nursing where professional staff have been enabled to become more active in their own learning and practice (Evans XE "Evans"  and Benefield 2001).

Fifthly, and maybe most damning, is the suggestion that systematic research synthesis is boring and can not compete with the excitement of interpretive synthesis (Schwandt XE "Schwandt"  1998) or new primary research. This might help explain the situation identified by Professor Raleigh in 1885 (Rayleigh 1885 p20, quoted by Chalmers XE "Chalmers"  et al. 2002). Maybe it is simply too much effort and not sufficiently rewarding systematically to review what research has already been done. 

Other problems and dangers

A more fundamental problem for systematic research synthesis is the synthesis of syntheses. Each individual synthesis exists within a particular conceptual framework and because of the limits of that framework and the narrowness of individual in-depth reviews there is the danger of many little bits of non-connected knowledge. For such bits to be joined up and for systematic synthesis to deal with synthesis of different types of research evidence, different contexts of research, short and long terms influences, and with complex research questions, a much greater emphasis on theory-building is required. This is not so much a criticism of systematic synthesis but acknowledgement of the danger that an emphasis on process may lead to a neglect of theory development. The lack of explicit process in secondary research can account for the recent energy directed at developing such systems, but the underlying problem of focus on method not theory is also a problem for primary research. Empty empiricism is not a danger solely for research synthesis.

A related issue is the inherently conservative nature of synthesis (Ridgeway XE "Ridgeway"  et al. 2000). Professor Raleigh urged us to look back as well as forwards in time (1885 p20, quoted by Chalmers XE "Chalmers"  et al. 2002) but this is not an argument for not continuing to look forward. New research should be partly driven by what has gone before but theory building and creative new insights are also an essential part of this programme.

All primary and secondary research needs to be fit for purpose and we need to guard against bad research and misinformed gatekeepers of the research process. This is as true for research synthesis as any other form of research. Research synthesis is not the road to salvation or to all forms of knowledge development. It is but one important and previously under utilised tool for making research more relevant and useful to the many users of research. As a relatively new method it in its early stages of development and must not be seen as a fixed method for which all problems have been resolved.

As a relatively new methodology research synthesis does face a number of challenges. There are conceptual challenges raised in this chapter and by other authors in this volume related to the synthesis of weights of evidence from quantitative and interpretative qualitative data as well as operationalising research user involvement in the research process.

There are also technical, structural, and financial challenges a
rising from a lack of infrastructure to support this work, a lack of understanding of the resources required for these types of reviews, a lack of research capacity and wider understanding of the principles of systematic reviews and a lack of funding for pure methodological work rather than for the production of reviews.

Last but not least, there are ideological and political challenges. There is the fear 
of central political control of research rather than the potential of the democratisation of the research process. There is confusion between experimental methodologies and systematic research synthesis related to a polarization of ‘quantitative’ and ‘qualitative’ paradigms which is a misunderstanding of the methodology and purpose of systematic reviews. There is scepticism about ‘negative’ results of reviews. Few of the infinite and ever changing aspects of human life have been studied
 so it is not surprising that research synthesis can not answer all these unknowns, but if decision makers decide that the rational use of research knowledge is not worth the price then we will revert back to the non rational use of research in the policy and practice decision making process. Users of services and other members of society will have no alternatives to such political processes and agendas. Systematic research synthesis which gives users a direct role in framing the research agenda may lead to less control by politicians, practitioners and researchers and may have a greater impact on democratic accountability of research and other forms of decision making.

Note: Thanks to Ann Oakley XE "Oakley"  for her helpful comments on an earlier draft of this chapter. 
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