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Summary

The evaluation of research impact is a topic of enduring interest to research funders and 
performers of research. Research impact refers to the contribution of research activities to 
desired societal outcomes, such as improved health, environment, economic, and social 
conditions. In recent years, this interest has grown because of governments’ desire to 
understand the impact of publicly funded research for the purpose of budgeting and 
resource allocation decisions, both nationally and internationally. In the United States, 
the 1993 Government Performance and Results Act (GPRA) (Pub. L. No. 103-62) and 
the 2002 Program Assessment Rating Tool (PART) are the most recent manifestations 
of the public’s concern about the payoff of federally funded research. These policies, 
which require all federal programs to conduct assessments of their own performance, 
present special challenges for research programs because of the methodological diffi-
culty of measuring the impact of research.

The difficulties associated with tracking and measuring the societal outcomes 
of research has caused this area of evaluation to lag other types of evaluation that 
seek to assess other dimensions of research, such as quality, relevance, and productiv-
ity. Despite these difficulties, approaches to evaluating the impact of research have 
progressed substantially in the past decade. Technometrics, sociometrics, bibliomet-
rics, value-mapping, expert review, and case studies represent both quantitative and 
qualitative means of assessing the benefits of research to industry, government, and the 
public.

Federal agencies often employ multiple types of expert review to evaluate research 
impact. In the past few decades, use of expert panels has become commonplace for 
evaluating larger units, such as research groups, institutes, and research programs. 
In addition to evaluating scientific merit, these panels often assess the socioeconomic 
impact of research.

Expert Review of NIOSH Programs by the National Academies

In September 2004, the National Institute for Occupational Safety and Health 
(NIOSH) contracted with the National Academies to conduct external reviews of up 
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to 15 of its research programs. The purpose of the reviews was to judge the extent 
to which each program’s research was relevant to real-world occupational safety and 
health (OSH) problems; contributed to reductions in occupational hazardous expo-
sures, illnesses, and injuries; and was effective in targeting new research areas and 
identifying emerging issues.

Eight research programs were reviewed by individual evaluation committees 
(ECs) composed of persons with expertise appropriate to evaluating the specific pro-
gram. In many cases, experts were recruited from stakeholder groups (such as labor 
unions and industry). Experts in technology transfer and program evaluation were 
also included. In conducting their evaluations, the ECs ascertained whether NIOSH is 
doing the right things (relevance) and whether those things are improving health and 
safety in the workplace (impact).

To maintain consistency in the evaluation across the independent ECs, the 
National Academies appointed a committee of 14 members, including persons with 
expertise in occupational medicine and health, industrial health and safety, industrial 
hygiene, epidemiology, civil and mining engineering, sociology, program evaluation, 
communication, and toxicology; representatives of industry and of the workforce; and 
a scientist experienced in international occupational-health issues. This committee, 
referred to as the Framework Committee, developed a guide to provide a common 
structure for the review of the different research programs. The guide, called the frame-
work document, outlines the evaluation criteria to be used by the ECs, the information 
needs, and the specific evaluation questions to be considered.

The framework document recommended that the ECs consider the available evi-
dence of reduced work-related risks and adverse effects (hazardous exposures, illnesses, 
fatalities, and injuries) and external factors related to the changes. A finding of high 
impact required the EC’s judgment that the research program had contributed to these 
end outcomes. So, for example, high impact could mean that outcomes had occurred 
earlier than they otherwise would have or were better than they would have been in 
the absence of the research program. A finding of high impact could also result if 
external factors beyond NIOSH’s control had impeded achievement of end outcomes. 
The criteria for assessing relevance centered on whether the program appropriately set 
priorities among research needs and the assessment of how engaged the program is in 
appropriate transfer activities.

NIOSH asked RAND to assist it in preparing for and engaging in external pro-
gram reviews. Our activities took place in two phases: research and design (phase I) 
and implementation (phase II). In phase I, we met with other federal agencies to gain 
perspective about different approaches to external review; developed a set of guidance 
principles to assist NIOSH programs throughout the external review process; and cre-
ated a detailed set of specifications for preparing a model package of information, or 
evidence packages, to give to the reviewers (Greenfield, Balakrishnan, et al., 2006). 
In phase II, we worked with selected NIOSH programs undergoing external review, 
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which included assistance with preparing evidence packages. Phase II efforts led to the 
development of a set of tools that were instrumental to demonstrating and communi-
cating the impact of research activities on achieving outcomes.

This document reports on phase II of the project. In particular, it describes the 
tools developed—logic models, outcome worksheets, and outcome narratives—and 
examines their use in preparing evidence packages.

Demonstrating Impact

Logic models and outcome worksheets were used primarily to help NIOSH programs 
demonstrate how their research was intended to achieve program outcomes. Each is 
discussed in more detail in this section.

Logic Models

A central challenge in demonstrating the impact of research programs is describing 
the path by which research achieves its intended outcomes (in NIOSH’s case, reduc-
tions in work-related hazardous exposures, illnesses, or injuries). Logic models can 
help with this demonstration. A logic model is a visual depiction of the stages across 
which research inputs are translated into outcomes. Such depictions can help reviewers 
understand how research activities achieve societal objectives or impacts. Logic models 
provide a comprehensive view of a research program: what it does, whom it affects, 
and the expected outcomes that can form the basis of the evaluation. Logic models 
can also define the domain of analysis for evaluating impact. By showing the multiple 
contributors to any given end outcome, the logic model helps define the program’s 
sphere of influence—i.e., for what the program can take credit and for what it can be 
held responsible.

There are several ways to develop and customize logic models for specific research 
programs. Because a logic model is an abstraction that omits detail for the sake of 
clarity of representation, the trade-off between detailed accuracy and clarity of pre-
sentation varies according to context and purpose. In developing logic models with 
NIOSH programs, clearly depicting the paths to outcomes was the priority. Thus, we 
maintained the linear flow of the logic model, using feedback loops and other divergent 
pathways only in rare cases. Moreover, these logic models were accompanied by text in 
the evidence packages, and many of the complex details that were omitted in the logic 
model were explained in these narratives.

Outcome Worksheets

Logic models were used to assist NIOSH programs in presenting an overarching view 
of their programs and, in so doing, articulate their program theory. However, the 
evidence of impact needed for the evidence packages required descriptions of cases in 
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which NIOSH programs achieved specific outcomes. The guidance we provided to 
NIOSH research programs for describing their path to outcomes is based on the his-
torical tracing method. This method traces a series of interrelated events either going 
forward from the research activities to downstream outcomes or working backward 
from an outcome to precursor research. A tool that supported the use of this method 
was the outcome worksheet. An outcome worksheet is a spreadsheet that details how 
specific outcomes were achieved, based on the path described by the logic model. 
Figure S.1 illustrates the creation of the outcome worksheets from the logic model.

As shown in Figure S.1, the logic model begins with the “Inputs” box in red and 
ends with the “End outcomes” box in purple. The outcome worksheet (shown in the 
lower half of Figure S.1) includes the strategic and intermediate goals and reverses the 
order of the logic model elements, with the end outcomes at the far left end and the 
inputs at the right. The lines within each of the colored boxes represent the text that is 
typically included in the logic models.

We developed the outcome worksheet to assist NIOSH researchers in think-
ing through the causal linkages between specific outcomes and research activities,

Figure S.1
Moving from the Logic Model to the Outcome Worksheet
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determining the data needed to provide evidence of impact, and structuring the evi-
dence in a systematic framework.

The first step in creating an outcome worksheet involves deciding whether to 
trace the research path forward (i.e., from research activities to outcomes) or backward. 
Forward tracing can capture a comprehensive view of a research project’s or program’s 
effects. Because the path leads from the research, the connection to the research is 
ensured. In contrast, backward tracing usually focuses on a single outcome of impor-
tance and follows the trail back through those developments that were critical in reach-
ing the identified outcome. One implication of backward tracing is that it highlights 
activities that led to anticipated outcomes and may not capture the broader range of 
outcomes to which forward tracing may lead or may select only the most-positive cases 
of outcomes. In NIOSH’s case, the National Academies’ review focused on impact, 
and, as shown in Figure S.1, outcomes were the natural starting point, followed by cus-
tomers, transfer activities, outputs, research activities, and, finally, inputs. Not only did 
this backward tracing reinforce the emphasis on outcomes, it also oriented researchers 
toward a collective body of research rather than on individual research projects.

 In addition to identifying and structuring information, the format of the out-
come worksheet also enabled quick review and analysis of a large amount of informa-
tion. Finally, the outcome worksheet was critical in helping research programs prepare 
outcome narratives, our final tool, for communicating impact.

Communicating Impact

The logic models and the information from the outcome worksheets became part of 
a larger set of materials assembled in the form of an evidence package and submitted 
to the reviewers. A key component of the package was the outcome narrative, which 
helped to communicate the impact of NIOSH programs by describing how specific 
research activities contributed to intermediate or end outcomes. The outcome narrative 
served as our primary tool in communicating impact and is described in more detail 
in this section.

Outcome Narratives

The central purpose of the evidence package is to communicate to reviewers how 
research activities have contributed to societal outcomes. The reviewers were expected 
to use their expert judgment and knowledge of the field to evaluate the claims in the 
evidence package about the role of NIOSH programs in achieving intermediate out-
comes (such as changes in workplace practices) or end outcomes (such as reductions 
in hazardous exposures). These claims of impact were presented in the form of out-
come narratives that described specific instances of research that led to outcomes. To 
structure the outcome narrative, we again drew on the elements of the logic model. 
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Figure S.2 illustrates the connections among the tools we developed, including the 
outcome narrative.

The outcome narrative had five major sections, accompanied by specific 
questions.

Issue: What is the major societal problem? The narrative should begin by defining 
the issue and its significance, why it exists, and who is affected.
Approach: What approach has been used to address this issue? This section describes 
the research strategies that have been used to address the issue.
Outputs and Transfer: What were the major outputs from this research area? How 
and to whom were the products transferred? This section highlights the relevance of 
outputs and transfer activities.
Intermediate Outcomes (or End Outcomes): What effect did the outputs have on 
the broader community? This section emphasizes the effect of program outputs 
and establishes a causal thread by describing intermediate and final customers’ 
responses to program outputs. The discussion plausibly links to some output.
What Is Ahead: What are some specific research activities currently under way or 
in planning in response to the problem? This is an optional section that showcases 
activities or outputs currently in progress or in the planning stages. It should 
include work that has not yet achieved intermediate outcomes status but that is 
clearly on the horizon (three to five years out).

Other Applications of These Tools

The tools described in this book have uses beyond supporting preparations for external 
review. They can also be used by research programs to conduct outcome monitoring, 
which can assist program managers in thinking through the data they will need to 
demonstrate program effectiveness.

Logic models can also support project planning and management, as they provide 
a structure for determining whether existing strategic, intermediate, and annual goals 
are aligned with program operations. These goals can drive the development of mea-
sures that can gauge the progress of the program toward achieving outcomes.

The outcome worksheets are useful for determining the appropriate data required 
for outcome monitoring and tracking. Using these, research programs can identify 
which set of research activities have been linked to outcomes, assess the extent to which 
transfer activities have led to intended customer outcomes, and identify the range of 
intended and unintended outcomes from their outputs. Over time, these worksheets 
can become the foundation of a database that tracks uptake, adoption, and utility of 
research outputs by different customers. This could enable better strategic planning of 
transfer activities and working more effectively with partners at early project phases.
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Figure S.2
Relationship Among the Three Tools
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Finally, the outcome narratives are useful tools for communicating impact to 
audiences beyond reviewers. An effective outcome narrative can convey the value of 
research to key stakeholders, who often prefer reading documents that get to the point 
quickly and clearly. The concise format and readable layout of the outcome narrative 
ensures that the investments to demonstrate impact can be accessed and appreciated 
by a broader community.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
  >>
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [612.000 792.000]
>> setpagedevice




