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SUMMARY
Transforming research ﬁndings into policy recommendations requires evaluative criteria beyond
traditional academic review. Policy development involves entire literatures, and criteria for examining adequacy of the underlying research as a policy base are needed. At the level of the studies many
are obvious: high quality studies, well reported and replicable, consensus on their validity, and
ecological validity for application. At the research literature level the distribution of important
variables in the literature is important. We discuss policy adequacy criteria and present the Study
Space concept for evaluating breadth of coverage and gaps in our knowledge in policy research
domains. Copyright # 2008 John Wiley & Sons, Ltd.

Lineup construction and administration policies are being scrutinized in jurisdictions
across Canada, England, Germany and the United States, stemming from concern for faulty
eyewitness identiﬁcations and wrongful conviction. Calls for reform of identiﬁcation
procedures have a long history in North America, but recent proposals derive chieﬂy from
two publications: the American Psychology – Law Society (APLS) ‘white paper’ (Wells
et al., 1998) and the National Institute of Justice Research Report ‘Eyewitness Evidence: A
Guide for Law Enforcement’ (Technical Working Group, 1999). Variations of these
recommendations have been carried forward in subsequent policy statements by justice
organizations (e.g. The Innocence Project, 2005, The Justice Project, 2007). Sequentially
presented lineups, together with blind administration have been added to many reform
initiatives.
The reform effort raises new questions about the conditions under which a scientiﬁc
literature can serve as the basis for public policy and implementation of new procedures in
the application environment (McQuiston-Surrett, Malpass, & Tredoux, 2006), and
occasions questions about the process through which research ﬁndings are, or ought to be,
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transformed into policy. With researchers vigorously advocating for their ideas (Lindsay,
1999; Wells, 2001), the kind of base that policy recommendations have in the empirical
literature is worthy of examination. Below we examine criteria for judging the adequacy of
a research literature as a policy base and propose a new procedure, Study Space Analysis, as
an addition to our toolbox for making such assessments.

PRECURSOR
The 1980s produced a series of discussions about the appropriateness of a precursor form
of participation in public policy: expert testimony in the courts (Loftus, 1983a,b;
McCloskey & Egeth, 1983a,b; McCloskey, Egeth, & McKenna, 1986). This is somewhat
removed from the public policy question but there are many similarities, and it is a good
place to start. While the discussion contained many dimensions and nuances, Bermant
(1986) captures the main thread of the critique:
‘This article responds to concerns about expert testimony in experimental psychology
by conjecturing that disagreements about the propriety of the testimony are
camouﬂaged arguments about the strength of psychological knowledge. Differences
between proponents and opponents of expert testimony are about the state of
psychological knowledge and certainty, rather than about the proper standard for
psychologists to use when deciding whether to testify’ (p. 97).
How we determine when the literature is sufﬁciently strong is important for deciding
about expert testimony and also for evaluating the scientiﬁc adequacy of a literature for
development and implementation of public policy proposals.
While no clear criteria of strength of knowledge emerged from the 1980s era
discussions, two central positions have been identiﬁed: the Best Practices (BP) and Well
Established Knowledge (WEK) models. The WEK model suggests that the studies forming
the research base should be scientiﬁcally respectable, well established (Yarmey, 1986), and
based on ‘settled’ science (Kargon, 1986). This implies that: (a) the question to be
evaluated has been extensively studied, and (b) matters with disagreement in the research
community are inappropriate as a basis for policy recommendations. This is a high
criterion position, requiring that policy formation wait until a well established research
base is available. No speciﬁc criteria for assessing adequacy are available, beyond
extensive study and general agreement.
The BP model states that it is acceptable to make conclusions based on the best evidence
available at the moment. This approach potentially could be taken as a guide to policy
development at any level of empirically based knowledge, in contrast to WEK. However,
BP contains no criteria for assessing the strength of the empirical base or the attributes
important to examine in assessing some form of adequacy. An implication is that policy
recommendations may change fairly rapidly as new work becomes available. If the
application environment is not one in which scientists are routinely involved in
implementing policy changes in new procedures, their ability to revise and apply the best
practice ‘snapshot’ in light of new ﬁndings may be difﬁcult. This implies that policy
recommendations should be carefully drawn and their empirical base carefully assessed. It
seems appropriate for policy recommendations to come packaged with a caveat indicating
Copyright # 2008 John Wiley & Sons, Ltd.
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the strength and stability of the science on which the policy is based. There is a need for the
development of criteria for evaluating policy adequacy.

ADEQUACY CRITERIA: HOW MUCH? WHAT KIND?
Whether the ﬁeld is in a position to offer policy proposals to the justice and law
enforcement agencies in the United States depends on what one thinks is required of a
scientiﬁc literature as a policy basis, and on the frequency and nature of our access to policy
revision. If the current knowledge in a ﬁeld has developed in the absence of studies that
include important variables then a best practice statement would be knowably inadequate.

WHAT CRITERIA SHOULD BE USED IN DECIDING THAT A RESEARCH
LITERATURE IS AN ADEQUATE BASE FOR POLICY
DEVELOPMENT?
Here are some possibilities.
What counts as research?
Deffenbacher, Bornstein, Penrod, and McGorty (2004) said it well as they described their
inclusion criteria for their meta-analysis of the effects of stress on eyewitness memory: ‘No
unpublished studies were included, because the legal standards for proffered scientiﬁc
testimony established by the U.S. Supreme Court in Daubert . . . have strengthened the
preference by the legal system for meta-analytic conclusions based on a body of well
conceived, well executed, and easily retrievable studies.’ (pg. 692).
Consistency of ﬁndings
Consistency of ﬁndings can be examined in a number of ways.
Replication
Research should have been replicated across a range of laboratories and study conditions to
avoid confounding construct with method (Campbell & Fiske, 1959). Reporting standards
for methods and procedures are important (McQuiston-Surrett et al., 2006).
Meta-analysis
Meta-analysis is an important method of reviewing and summarizing the ﬁndings of a
research literature, so that the consistency of the ﬁndings can be directly and quantitatively
measured.
Diversity of methods and techniques
Diversity of methods and techniques can be examined, including independent variable
manipulations, operational deﬁnitions, and dependent variables, to assess the sufﬁciency of
their coverage of the events and indicators seen in the policy domain.
Copyright # 2008 John Wiley & Sons, Ltd.
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Agreement among scientiﬁc peers
Agreement among scientiﬁc peers can be assessed in a number of ways.
Multi-authored scholarly reviews
These include Wells et al. (1998) and McCloskey, Egeth, and McKenna (1986).
Consensus panels
Examples include the NIJ report (Technical Working Group, 1999) and two generations of
policy reviews and implementations on the treatment of child and other vulnerable
witnesses in the UK (Home Ofﬁce in conjunction with Department of Health, 1992; Home
Ofﬁce, 1999, 2000, 2001, 2002).
Surveys of qualiﬁed experts
Results of surveys such as Kassin, Ellsworth, and Smith (1989) and Kassin, Tubb, Hosch,
and Memon (2001) can provide important information.
The amount of research available
The amount of research available on a topic is an important criterion, but how much is
enough?
A single study
Is a single study enough? We cannot think of a policy domain in which a single study would
be sufﬁcient.
A series of studies
A series of studies showing the superiority of one policy option over another is a more
satisfying basis for policy, but the studies ought to reﬂect the range and complexity of the
policy options studied and important variations in the environment of application.
Comprehensive exploration of the research domain
This sort of strategy would be advantageous but this seems out of reach.
A series of studies would seem to be sufﬁcient, provided the series is large enough for
stability of ﬁndings, broad enough to cover important variations dictated by theoretical
considerations, represents the ecology of the application environment and attends to
conventional methodological standards (e.g., counterbalancing of stimulus presentation,
disaggregation of confounded variables).
The relation between science and implementation
The relationship between the scientiﬁc knowledge base and the nature of the policy
application environment has important implications for the completeness and elaboration
of scientiﬁc knowledge required before speciﬁc policies are recommend and implemented.
The rationale for this lies in the nature of the application environment.
Expert domains
Expert policy domains are characterized by scientists participating fully and frequently in
both the development of the knowledge base that informs policy and its implementation.
Copyright # 2008 John Wiley & Sons, Ltd.
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This can be seen in medical policies such as age and frequency for mammograms (Lee,
2002), PAP smears (Wai, Ferrier, Collings, & Laverty, 1996), colonoscopy (Swaroop &
Larson, 2002), and changing recommendations concerning interpretation and treatment
following prostate speciﬁc antigen (PSA) tests (McDougall, Weber, Dziuk, & Heneghan,
2000). Eyewitness identiﬁcation policy in the UK exhibits many attributes of expert
domains.
Customary domains
Some policy domains appear isolated from scientiﬁc knowledge. Law enforcement has
traditionally employed customary knowledge, and until recently has not contained research
and development operations (Geller, 1997). With respect to lineup construction, Wogalter,
Malpass, and McQuiston’s (2004) ﬁndings are consistent with customary systems where
technical training is largely unavailable and uncodiﬁed practices handed down through
generations pass for policy. There is little evidence of ongoing and institutionalised dialog
between law enforcement and the scientiﬁc knowledge available. Importing policy
proposals into an organization operating in a customary environment may not provide a
structure conducive to continuing research, development and revision of practice and
procedure.
Serial access and policy revision
An expert domain more easily accommodates serial access of science to policy and
implementation. The importance of serial access is considerable. If policy is changed
outside of normal regulatory processes the welcome mat may not be out for each new
round of policy change.

Coverage of important variables
Traditional literature review approaches focus on what has been found rather than on what
has been studied. For policy development, however, what has been studied has real
importance considered in relation to the attributes and needs of the policy application
environment. The idea that a certain amount of research (usually ‘more’) should be done on
a topic before policy recommendations are formed does not guide researchers to the
particular questions needing further investigation – nor to the questions on which existing
knowledge is inadequate or missing altogether. The WEK model implies consideration of
coverage but contains no procedural speciﬁcs. Likewise, the BP model extracts
recommendations from existing research, but does not measure available knowledge
against any standard of coverage, balance or adequacy – it is not part of the BP model to
think about the inadequacies of the literature in the context of factors not studied.
Traditional evaluative review is an important tool because it can provide close critical
attention to the studies and their cumulative impact. And it generally has as its purpose an
assessment of what conclusions are reasonably made on the basis of the existing studies
and their methodological and analytical characteristics. Meta-analysis is also an important
tool because it is sensitive to the quantitative ﬁndings of the literature and can code and
analyse the variations among the studies comprising the literature. But the technique itself
is necessarily insensitive to variables that have not been studied, or variables that do not
appear together in the same studies – essentially, missing data. No tool yet developed has a
Copyright # 2008 John Wiley & Sons, Ltd.

Appl. Cognit. Psychol. 22: 789–801 (2008)
DOI: 10.1002/acp

794

R. S. Malpass et al.

specialized sensitivity to what variables have and have not been studied, their distribution
across the literature, and their association or dissociation. A technique for doing just that is
described below, and some reasons for using it to characterize a literature for policy
development are shown.

THE STUDY SPACE
The idea that a policy-adequate literature should provide extensive coverage of the research
domain is related to some basic statistical sampling ideas. Small samples are known to be
prone to error as estimates of the distribution of elements in a population. Larger literatures
should be more likely to represent the variables of relevance than smaller literatures.
However, this assumes that variables measured and manipulated in a research domain are
randomly determined. This seems a remote possibility. Researchers appropriately follow
their own interests, studying the subsets of variables and effects relevant to their line of
investigation and theory development. This is a good thing, and from the perspective of
scientiﬁc investigation it is not to be constrained except under exceptional circumstances.
Policy development is one of those exceptional circumstances. Examining variables and
effects that derive from ecological analysis of the policy environment, or the institutional
environment in which policy will be implemented may be forced upon investigators on the
way to policy implementation. Systematic and representative coverage of the universe of
variables and effects unstudied, under- or over-represented in the research domain can be
important in the policy development process.
The study space concept uses the idea of a space in a way similar to the idea of a ‘sample
space’, in which elements are identiﬁed, and on the basis of which the probabilities of
the elements and subsets of elements can be developed. The elements of the study space are
deﬁned by the intersection of the levels of study attributes – independent (or classiﬁcation)
variables, methodological and procedural strategies and dependent (measured) variables
used in and across studies. Examining the study space, using the variables, methods and
procedures present in an existing literature, can assist in identifying regions of
concentration and inattention, alerting investigators to territories that have been well
worked over and to others where new contributions can be made. Such an empirical
analysis can also help to deﬁne confounds and unfortunate strategic decisions, as we
will show below.
A generic study space model is shown in Table 1. A study space can be developed at ‘low
resolution’ by using only variable names, while a ‘high resolution’ study space would
contain the levels of variables and speciﬁc variations in method and procedural variations
at the level of the literature. The study attributes deﬁne the dimensions of the space and the
frequencies in the cells may be taken to reﬂect the relative population of regions of the
space.
These are the steps in constructing a study space matrix.
1. Identify the studies in the literature of interest, a step shared with narrative and metaanalytic reviews.
2. Construct for each study a matrix showing the independent, method, procedural and
dependent variables. Independent variables could come from writing the equation
(in the linear model sense) for each of the major dependent variables in the research
Copyright # 2008 John Wiley & Sons, Ltd.
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Table 1. Generic study space structure

Where: IV/CV, independent variables/classiﬁcation variables; MV/PV, methodological variables/procedural
variables; DV/MV, department variables/measured variables.

domain. In the eyewitness identiﬁcation ﬁeld any ‘independent variable’ that could
reasonably be thought to inﬂuence choosing, correct identiﬁcation and false identiﬁcation rates would be a reasonable candidate for inclusion.
3. Identify and include in the study matrix constant ‘variables’. These are factors that are
controlled and held constant in a given study but which may vary across studies.
Examples from the eyewitness identiﬁcation literature are target-suspect similarity,
lineup position, target criminality, ecological sampling of faces, stimulus persons and
scenarios (MacLin & Malpass, 2002), etc. These cross-study variables should be coded
in each study matrix.
4. Enter a ‘1’ in every cell in the matrix corresponding to an intersection of study attributes
in each individual study.
5. Merge the individual study matrices into an overall matrix.
The structure in a study space may reveal aspects of knowledge in the research domain
related to both adequacy for policy purposes and needs for research and research support
and allows us to ask questions that go beyond whether there have been enough studies done
on a topic to produce stable cross – study, cross – laboratory results. It allows us to ask
whether the distribution of empirical elements includes or omits certain classes of
variables, for example lineup size, bias and similarity structure. Quite apart from the size of
the study space and the number of elements representing empirical data that populate it, the
distribution of empirical elements in the space is a matter of great interest. The size or
consistency of a literature matters little if important dimensions of the study space are not
adequately represented in the published work. Just doing more studies (or comparing the
same variables, in the same labs, with the same researcher’s procedural conventions and
conceptualisations) will not necessarily improve the quality of a literature as a framework
for policy. A few, well designed studies accompanied by a strong theory could lead to as
Copyright # 2008 John Wiley & Sons, Ltd.
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much understanding as dozens of not well directed empirical pieces. Study space analysis
leads to identifying such studies.

STUDY SPACE ANALYSIS APPLIED TO SIMULTANEOUS AND
SEQUENTIAL LINEUPS
A selected subset of independent variables from the studies included in the McQuistonSurrett et al. (2006) meta analysis is included in the limited study space analysis shown in
Table 2.
Some interesting things can be observed in this analysis.
 Low similarity target absent lineups have not been used.
 Simultaneous presentation has never been associated with either backloading or with
asking n identiﬁcation questions of the witness.
 Sequential lineups are studied without backloading half as frequently as they are with
backloading, but never in association with asking only one identiﬁcation question.
This reveals a set of confounds in the research design, such that backloading and asking an
identiﬁcation question for each member of a lineup are uniquely associated with sequential
lineups. Simultaneous and sequential lineups are not discrete entities. They are packages of
variables that take one level for simultaneous lineups and another for sequential lineups.
Simultaneous lineups are usually associated with these administration practices:
 The photos, suspect and ﬁllers, are shown together, simultaneously.
 One omnibus identiﬁcation question is asked of the entire lineup.
 The photos shown in the display are all there are.
Table 2. A minimalist study space for simultaneous and sequential lineups (dependent
variables omitted)

Additional studies use a non-backloading procedure with sequential lineups, but are difﬁcult to categorise
into this structure because the similarity of the suspect to the culprit is unknown.

Copyright # 2008 John Wiley & Sons, Ltd.
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Sequential lineups are usually associated with these administration practices:
 Photos are shown one at a time.
 One identiﬁcation question is asked for each photo displayed.
 Additional photos are placed after the photos of interest (backloaded).
Apart from the actual presentation mode, then, the two procedures are differentiated on
(at least) these two other variables: number of identiﬁcation questions and backloading.
These factors are exchangeable. Backloading can be accomplished for simultaneous
lineups by instructing witnesses that they will be shown more than one lineup. Only
one of these, normally the ﬁrst, will contain the suspect. One omnibus question can be
asked for sequential lineups by asking witnesses to view a set of photos and then declare
their response. As with simultaneous lineups the procedure can be applied in groups of six
(or whatever lineup size is being used) to achieve comparability. Asking an identiﬁcation
question for each lineup member can be implemented in simultaneous lineups by
identifying the position of each face and asking if that is the offender.
Confounds in research design are troublesome, especially in policy development where
cost beneﬁt analyses are also important. We do not know the active ingredient in
‘sequential’ lineups, and cannot discover it through meta-analysis. Perhaps singling out
each face for identiﬁcation is a powerful procedure. Perhaps criterion manipulation using
backloading is a powerful contributor. These have implications for the components of
‘sequential lineup’ policy. Perhaps sequential presentation is a minor part of ‘sequential
lineups’, but we cannot make that determination until the confound is discovered, and new
research is done.
Zimmerman, Malpass, and MacLin (2005) studied this question. They used
PC_Eyewitness, a computer program developed to manage eyewitness identiﬁcation
studies (MacLin, Meissner, & Zimmerman, 2005; MacLin, Zimmerman, & Malpass,
2005), to administer (by video) a staged crime experiment using two ‘culprits’. The two
lineups were constructed using similarity ratings to render them fair in both the size and
bias sense (Malpass, Tredoux, & McQuiston-Surrett, 2007). Traditional simultaneous and
sequential lineups were used and compared with conditions in which the package variables
were exchanged. The traditional simultaneous lineup was not backloaded and witnesses
were asked one omnibus identiﬁcation question. The traditional sequential lineup was
backloaded, and one identiﬁcation question was asked of each face in the sequence. Nontraditional simultaneous lineups were backloaded and one identiﬁcation question was
asked of each face in the display, while non-traditional sequential lineups were not
backloaded and witnesses were asked one omnibus identiﬁcation question. Zimmerman
et al. (2005) replicated the ﬁnding of higher percentages of correct rejections for traditional
sequential culprit absent lineups compared with traditional simultaneous lineups. However
there were no differences between non-traditional simultaneous and non-traditional
sequential lineups. Further, the percentage of correct rejections of culprit absent lineups
dropped signiﬁcantly from traditional to non-traditional sequential lineups. Their
conclusion is that the claimed superiority of sequential lineups is strongly dependent
on the package variables, and they dominate the effectiveness of the traditional sequential
lineup.
The confound was discovered through a study space analysis, although it must be said
that it could easily have been detected beforehand. The total absence of low similarity
target absent lineups would not be so easy to discover without a systematic frequency
analysis.
Copyright # 2008 John Wiley & Sons, Ltd.
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STUDY SPACE ANALYSIS APPLIED TO ALCOHOL EFFECTS ON
WITNESS MEMORY
The study space concept can also be applied to legal psychology research areas that
currently lack research attention. One such area deals with the effect of alcohol
consumption on aspects of eyewitness memory (Table 3). Despite the fact that witnesses
are often intoxicated when encountered by the legal system (Evans & Schreiber, 2007;
National Institute of Justice, 2003), very little is known about their cognitive capabilities as
eyewitnesses. Two published studies have investigated the effects of intoxication on
eyewitness identiﬁcation performance (Dysart et al., 2002; Yuille & Tollestrup, 1990), one
has examined eyewitness recall (Yuille & Tollestrup) and one has examined the effects of
alcohol intoxication on suspects’ subsequent eyewitness identiﬁcation and recall
performance (Read, Yuille, & Tollestrup, 1992).
What are the most urgent research questions within these areas? And, outside of these
areas, where else might the effects of intoxication emerge in the criminal justice system
(e.g., in suspect interrogations or jury decision making)? Here, the dimensions of the study
space are both determined by the existing literature and guided by policy concerns and
legal psychology theory and research.
Although a survey of eyewitness experts revealed that 90% felt eyewitness memory
impairment due to alcohol intoxication is reliable enough for courtroom testimony (Kassin,
Tubb, Hosch, & Memon, 2001), application of the study space concept indicates that most
variables have in fact never been studied. It also becomes apparent that no central
eyewitness concept (e.g. TA vs. TP identiﬁcation) has been empirically addressed in
combination with intoxication in more than one study.

Table 3. Study space for alcohol and eyewitness memory

Copyright # 2008 John Wiley & Sons, Ltd.
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Study space analysis reveals that the empirical investigation of the role of intoxication in
eyewitness memory has (a) neglected a major legal psychology research area, (b) is not
meeting the needs of the ‘real world’, (c) is not meeting the requirements of ‘replicated
research’, and (d) is not meeting the requirements of ‘cross-laboratory’ research/
investigation.

CONCLUSION
Study space analysis differs from both narrative review and meta-analysis. Meta-analysis is
limited to the studies at hand, while study space analysis deals also with studies that have
not been done, identiﬁed by empty combinations of variables. A study space analysis
identiﬁes the variables of potential importance that could be/need to be studied for some
policy (or other) purpose, and makes visible those things that have eluded study.
Study space analysis provides a guide for further research, and allows an investigator to
target speciﬁc areas and relationships that are neglected in the current distribution of
research. Targeted studies can be identiﬁed and conducted so that important questions not
yet addressed can be examined prior to the formation of policy recommendations. The
study space can be assessed and ‘ﬁlled in’ before claims are made that the topic of interest
is mature and well understood. This enhances credibility of researchers and buffers against
‘best practices recommendations’ that change over short periods of time and ‘well
established knowledge’ that has been blind to important questions and failures of the
existing literature. The residual between the relationships that have been studied and those
that have not may be large or small, and may or may not be important, but a residual will
probably always be present because no research literature is likely to exhaust its domain.
However, assessing the importance of this residual is more easily accomplished through
techniques that render it visible.
The science will continue to grow and change. New perspectives will appear. Old
theories will be applied in new ways. Things we used to know will be discarded. The
answers we have to important questions will be reﬁned, and may even change direction.
The point to attack, then, is not whether psychologists should contribute their knowledge
for application. Some procedures for making identiﬁcations and offering the results as
evidence will be used. The question is, will they be the product of folklore and historical
practice or will they be based on empirical research. We think the latter is preferable. But
then how does practice keep up with changing knowledge? There are many items in
existing policy proposals and consensus panel documents that are based on stable
science and which have been shown to be effective on the basis of collections of
research without important confounds in research design and unstudied combinations
of variables. These should be the focus of policy development. Others will come into
focus when the policy adequacy of their respective empirical literatures mature and
cover the important issues.
The study space concept offers a methodology for revealing unstudied questions in
research domains, and may be of use to scientists working in policy areas. The study space
takes on special importance when the serial access to policy development is not an
institutionalised avenue of change. One can always expect progress and reframing of
policy options to occur. In order to cope with this, serial access is important. If it is not
available then the responsibilities are very great for policy framers to get it right the ﬁrst
time, based on a policy-adequate literature that represents the study space.
Copyright # 2008 John Wiley & Sons, Ltd.
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