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	1. 
	Research Question: Does the study seek to…
	

	a. 
	Answer questions about the current conditions?
	     

	b.
	Compare different sites or conditions? 
	     

	c.
	Answer broad questions that many basins/sites are asking?
	     

	d. 
	Answer narrow questions specific to one or more basins/sites?
	     

	2.
	Research Design: Is the research design…
	

	a.
	Point in time? (cross-sectional)
	     

	b.
	Change over time? (longitudinal)
	     

	c.
	Comparison? (quasi-experimental)
	     

	d.
	Predicting future outcomes? (modeling)
	     

	3. 
	Stakeholder Involvement
	

	a. 
	Was there a stakeholder advisory board?
	     

	b.
	How were those with vested interests involved?  (e.g., helping with study design, helping collect data, interpreting results) 
	     

	4. 
	Sample and Site
	

	a.
	Who is the study population? (the sample)
	     

	b.
	Where was the research conducted? (the site)
	     

	c. 
	When was the information collected? (what years and what months?)
	     

	d.
	Can the findings be generalized to other sites or are they context-specific?
	     

	5.
	Assumptions
	

	a.
	What does the study assume about past, existing, or future conditions?
	     

	b.
	What does the study assume about what factors affect the conditions?
	     

	c.
	What previous research or data is used to justify the assumptions? (e.g., past historical data or trends, measures from other locations, recent or more data research)
	     

	d.
	What factors are included in the study?
	     

	e.
	What factors does the study not include that might be relevant?
	     

	6. 
	Measures
	

	a.
	What are the measures used to study the included factors?
	     

	b.
	Do the measures directly measure the included factors or are they indicators of the factors? (proxy measures)
	     

	c.
	What are the limitations of the measures?
	     

	7.
	Analysis
	

	a.
	How is the data analyzed?
	     

	b.
	What are the limitations of the analysis?
	     


	8.
	Causal Relationships
	

	a. 
	If applicable, what is the cause-and-effect argument presented in the study?
	     

	b.
	What measures are used to test the argument?
	     

	9.
	Findings/Significance
	

	a.
	What are the major findings of the study?
	     


	b.
	Which of the findings are statistically significant?
	     

	c.
	Do the conclusions of the study logically flow from the findings?
	     

	d.
	How are the findings aligned with previous research?
	     

	10.
	Limitations of the Study
	

	a.
	Does the study identify any limitations?
	     

	b.
	How does the study propose to overcome the limitations?
	     

	c.
	Are there other aspects of the issue that might influence the findings, but have not been included in the study?
	     

	11.
	Authorship and Sponsorship
	

	a.
	What are the credentials, institutional affiliations, and experience of the research team?
	     

	b.
	Who sponsored the research study?
	     


1. Research Question: Does the study seek to…


Two studies on similar issues can take very different approaches to the issue depending on the research question that guides the work.  Research questions help to frame not only the outcome of the study, but also the types of data to be collected, the approach to the analysis of the data, and many other study components.  Consequently, it is important to identify the research question when interpreting and comparing studies.  The research question is not always stated clearly within a research report, but different types of questions can usually be identified by reviewing the overall content of the report.
a. Answer questions about the current conditions?  Research questions on current conditions result in studies that are primary observational.  They collect data on different conditions and may attempt to explain the relationship between different conditions.  In contrast, a research question that seeks to predict future conditions will collect data on current or past conditions and then create models to explore the future.
b. Compare different sites or conditions?  Research questions comparing multiple sites are easy to identify.  If more than one site is used in a study, yet findings are developed for each site separately, the study can be considered a comparison.  Comparison studies can also explore multiple issues within a single site, such as studying two different species of fish in a single river to compare their ability to survive changing conditions.
c. Answer broad questions that many basins/sites are asking?  Broad research questions attempt to answer issues that are relevant to multiple basins, rather than examining conditions in one setting.  For example, one study specifically explored what factors influence the success of trout relocation.  Although the research question is very specific, the use of multiple sites and the intent of the authors to generalize the findings to the translocation of trout in other settings makes the study broad in nature (Harid & Fausch, 2002).
d. Answer narrow questions specific to one or more basins/sites?  Narrow questions are important in understanding the underlying issues to any broader research question.  A study with a narrow research question might specifically examine one or more basins to understand details about current conditions or predict future conditions.  Narrow research studies may be intended to be of use only when studying that specific basin, or others that are very similar.  For example, one study asked, “Is a regional approach to monitoring, modeling, and managing Front Range drinking water reservoirs justified?”  The study was specific to a narrow geographical area and a single type of water infrastructure (Gelder, Loftis, Koski, Johnson, & Saito, 2003).  
2. Research Design: Is the research design…
In order to answer a research question, all studies have a research design, often as its own section in the report, that guides the collection and analysis of information.  Different designs are suited to different questions, and often the information from a study of one type is difficult to compare to information from a study of another type.

a. Point in time (cross-sectional).  Studies that collect information about a single point in time, examining conditions in one or more locations, are called cross-sectional studies.  They are often used to answer questions about current conditions.  For example, many needs assessments are cross-sectional studies with specific locations of interest and a single implementation of the data collection tools.
b. Change over time (longitudinal).  Studies that collect the same information at multiple points in time are called longitudinal studies.  They are often used to examine changing conditions.  In a study of snowfall undercatch, data was collected over a 17-month period at multiple sites to estimate actual precipitation levels.  Among other things, the study was interested in how snowpack differed across months and seasons as well as the averages for the year (Fassnacht, 2004).  While this study collected data steadily over the 17 months, other longitudinal studies will have specific data collection times, such as once every six months.
c. Comparison (quasi-experimental).  When a researcher purposefully introduces a new condition to change the environment it is called a quasi-experimental study.  The new condition might be a new water management technique, a new species, or something else that is likely to affect the conditions being studied.  For example, a study of Best Management Practices (BMPs) to reduce nonpoint source pollution in forests examined the effectiveness of three BMPs implemented in Trout Creek.  The researchers compared water quality and pebble counts upstream and downstream of the BMPs to determine the effectiveness of the intervention (Teves & Stednick, 2005).
d. Predicting future outcomes (modeling).  The previous three designs focus on understanding what has occurred in the past and is presently occurring.  Some studies seek to use past and current information to predict the future through modeling.  For example, the needs assessment section of the SWSI report projects water needs in 2030 based on current data and expected changes (CDM, 2004).
3. Stakeholder Involvement:
When key stakeholders participate in designing, implementing, or interpreting study results, the findings of the study may be more accurate and more widely accepted by different interests in the water community.  The participation of stakeholders with expertise in water issues helps to design studies that have appropriate measures, have findings that are the result of an appropriate interpretation of the data, and are relevant to decision-making processes.  The participation of stakeholders with access to water facilities and equipment may help in ensuring accurate and timely data collection.  

a. Was there a stakeholder advisory board?  Studies with stakeholder advisory boards have guidance from interested and expert participants throughout the study.  An advisory board may be specifically convened for the study or may be an existing group that oversees the study during its implementation.  For example, a subcommittee of the Colorado Water Conservation Board may want to serve as an advisory group to a study on instream flows.  Some reports may not mention the involvement of an advisory board even when one was convened while other reports may mention the board in the introduction or research design sections.
b. How were those with vested interests involved?  Stakeholders can be involved in other ways then advisory boards.  Including a social science component to the study, with interviews, surveys, or focus groups of a sample of stakeholders, can be one way of engaging representative participation from different groups.  Open community meetings can be helpful in ensuring diverse perspectives are heard in the research process.  Consulting with water experts at key points in the research process is also a way of engaging stakeholder perspectives, though it may limit the range of perspectives included in the study.  Information about focus groups and other social science components will be included in the research design, findings, and discussion sections of the report.
4. Sample and Site:
Every study selects specific items of interest to study.  In any study, a subset of all possible examples of the condition and items of interest must be selected in order to allow for a timely and manageable study.  When comparing multiple studies, understanding the characteristics of the sample and site can help in determining if the findings from the two studies should be compared to one another.  Sample and site information is usually included in the research design section of a report.
a. Who or what is the study population? (the sample) The study sample represents the subset of all possible things that could be studied.  For example, in a study exploring the role of fire on the structure and composition of wetland plant communities, the researchers examined a sample of vegetation monitoring plots that included three types of vegetation, selected for their frequency in the area and differing levels of hydroperiod tolerance.  The sample included plots within and outside of the boundaries of a planned controlled burn (Elseroad, Mattocks, & Aldous, 2005).   In some studies, a public input or public surveying process is included.  In such studies, the sample is the group of individuals who participated in the study and the researchers will usually explain how those participants were recruited, whether they are representative of a broader group, and their general demographics. 
b. Where was the research conducted? (the site) The study site represents the location of the study, sometimes chosen because the research question is specifically about that site.  For example, a research question on the current conditions of the Arkansas Basin would have study sites within the Arkansas Basin exclusively, but may not include the entire basin.  Other times, the site is chosen because the site has characteristics that are similar to many other sites.  For example, a study on trout relocation that sought to generalize beyond the study sample included multiple sites where trout have been translocated, but chose to limit the sample of sites to those with specific characteristics, e.g., the years since translocation occurred (Harig & Fausch, 2002).
c. When was the information collected?  In addition to the site, it is important to know the timing of when information about the site was collected.  Data collected in one year may not be comparable to data collected in another year.  Data collected during different times of year may also not be comparable, as many water, environmental, and other measurements vary depending on the month and season.

d. Can the findings be generalized to other sites?  When a site was chosen because it has characteristics that are similar to many other sites, the study is often seeking to generalize the results to many different settings.  It is important to examine the features of the study site and study sample to consider whether the results can be generalized. 

5. Assumptions: 
No study can collect all possible information relevant to the research questions.  A researcher must make assumptions about some of the information in order to design a study of reasonable size and complexity.  When comparing two studies, the differences in the results are sometimes a consequence of different assumptions.

a. What does the study assume about past, existing, or future conditions?  Assumptions about past, existing, or future conditions shape the decisions made within the study.  The assumptions can cross a wide range of different issues related to the conditions of the study site, the behavior of different plants or animals of interest to the study, or even likely trends of the broader climate in the region.  Some studies state the assumptions they are making in very clear and easy-to-find language.  Other studies do not openly state the assumptions, but rather imply them in the design of the study.  For example, a study of eutrophication of reservoirs explicitly states in the discussion of the analysis and findings that “both of the simple models were implemented with an assumption of a constant volume during each year” (Gelder, Loftis, Koski, Johnson, & Saito, 2003, p. 47).

b. What does the study assume about what factors affect the conditions?  One of the first steps a reader can take when identifying assumptions is to consider which factors the researcher assumes will affect the conditions of interest to the study.  In any study, some factors are considered and some are not.  The researcher will often lay out the factors they are considering as part of a research question, a literature review discussing the likely factors, or in the research design section. 
c. What previous research or data is used to justify the assumptions?  Assumptions can be assessed for their quality in a couple of different ways.  First, when assumptions are based on past historical data or trends, the reader can consider how old the data is and whether the trends remain relevant given current conditions.  The reader can also consider whether findings from other locations justify assumptions made about the study location.  For example, if the researcher is arguing that all sites with a set of similar characteristics will respond in a similar manner to a change in water management practices, the reader can assess the range of characteristics included in the site to site comparison.  It is also important to consider the previous research that the study draws upon to make its assumptions.  Is the research five or more years old?  Was it a credible study?  Was more than one study used as the basis of the assumptions?
d. What factors are included in the study?  The assumptions made by the researcher help in determining which factors will be included in the study.  The factors are a set of characteristics, conditions, patterns, or other features of the site that are selected for study by the researcher.  The researcher must choose which of the many possible factors to study are most relevant to the research question.  Having a clear understanding of the factors included in the study helps in comparing across studies.

e. What factors does the study not include that might be relevant?  Sometimes the researcher will note that some factors are not included in the study, even though they may have been appropriate to include.  Other times, the reader can identify factors that are not included.  Keeping track of the highly relevant, but not included, factors can help when comparing across multiple studies that use different factors.  For example, in study of eutrophication of reservoirs, the authors note that in addition to the factors included in the study, they could also have measured phosphorus loading for each reservoir and fish population information (Gelder, Loftis, Koski, Johnson, & Saito, 2003, p. 121).
6. Measures:
Water issues can be measured in many different ways.  Part of comparing multiple studies is understanding the differences in the measures used to study similar issues.  The differences might be as simple as using a different unit of measurement, such as acre-feet when considering the total water use, versus gallons per capita per day when breaking down water use by population.  Studies may also differ in measures when they determine base numbers in different ways, such as relying on average base flow over the year versus seasonal base flow broken down into four measurements.
a. What are the measures used to study the included factors?  Most research reports clearly explain the measures in a research design or analysis section of the report.  For example, a study of Best Management Practices to reduce nonpoint source pollution in forests included a measure of eroded stream banks.  The authors note that they chose to measure erosion at a single point in time and in multiple locations, rather than over time, due to previous studies that did the same.  The measure is described in detail, including the distance along the bank that was included in the study, the types of erosion considered, the inclusion of all soil exposed to flowing water, and the approach to measuring vegetation along the bank (Teves & Stednick, 2005, p.17).  Studies of existing water conditions may include measures that have highly specific ways of being implemented, i.e., through different technology.  The discussion of the implementation differences is an important part of understanding the measure.  For example, in the same study, soil erosion traps were developed based on a design from a similar study.  The authors go into great detail on both the design of the traps and the protocols for their implementation, such as the frequency and timing of monitoring, allowing the reader to consider whether trap design accounts for differences between this study’s findings and other similar studies.
b. Do the measures directly measure the included factors or are they indicators of the factors?  Not all measures are directly measuring the condition of interest.  Rather, some are measuring something else that can substitute for the condition of interest.  For example, “drinking water turbidity, a measure of the cloudiness of the water, is commonly used as a proxy measure for the risk of microbial contamination and the effectiveness of the treatment of public drinking water” (Schwartz, Levin & Goldstein, 2000, p. 45).  An example of an economic proxy measure is the level of recreational demand, used as a proxy for the non-consumptive value of water (Wilson & Carpenter, 1999).
c. What are the limitations of the measures?  Sometimes authors will note the limitations of their measures.  The limitations may be discussed up front, in the research design, or at the end of the study in the discussion or conclusion sections where the author presents the overall limitations of the study.
7. Analysis: 
The analysis section of a research study is often the hardest to interpret.  Many analysis approaches are described with research jargon that is unfamiliar even to other researchers if they have not used the approach themselves.  However, when comparing across multiple studies, it is very helpful to identify how the data was analyzed and consider if the studies used similar methods.  If the reader finds that two studies analyze their data in very different ways, it may help to explain different findings despite similar sites or samples.

a. How is the data analyzed?  In the research design and findings sections of a report the author usually explains the analysis techniques.  A quick review of these sections will help in identifying the specific techniques by name as well as the general type of technique being used to analyze the data.  The reader should look for explanations of models used, references to specific techniques such as ANOVA or multiple regression, and any other information provided by the researcher on their approach to the analysis.
b. What are the limitations of the analysis?  Sometimes a researcher will state the limitations of how they analyzed the data.  This information is usually included in the research design, discussion of the research, or conclusion to the study.  For example, in a study of eutrophication of reservoirs and management techniques, the authors note that the models they used to analyze the data were limited by the type of data available.  Although improved “temporal resolution” of the data would have improved the performance of the models, it was impossible due to the resources needed to monitor and collect such data (Gelder, Loftis, Koski, Johnson, & Saito, 2003, p. 71).
8. Causal Relationships:
Many research studies go beyond describing a particular phenomenon and try to explain what aspects of the phenomenon led to the existing conditions or may lead to future conditions.  These cause-and-effect arguments are sometimes made in the introduction at the beginning of a report, based on previous research.  Other times, they are made in the conclusion at the end of the report after examining the outcomes of the analysis.  As a reader, it is helpful to know if different studies assume different causes lead to the same conditions or different conditions result from the same set of causes.

a. If applicable, what is the cause-and-effect argument presented in the study?  When looking for a cause and effect relationship in a study, the reader can seek out predictive statements, discussions of driving forces, or other language suggesting the researcher believes one factor is causing another.
b. What measures are used to test this argument?  In any cause and effect relationship, specific measures are used to measure the cause and other measures are used to identify the effect.  Even if two studies have the same casual argument, they may get different results if they use different measures to study the cause and effect.  Identifying the measures helps to compare the studies and evaluate the differences in findings within similar casual arguments.
9. Findings/Significance:
The findings of a study are often the part that readers start with when comparing two studies.  When the findings differ, it is easy to immediately assume the studies are incompatible.  As is clear from the discussion and examples above, the studies may both be equally accurate, as they may use different measures, different analysis techniques, or study different types of questions related to the same issue.  Still, understanding and being able to compare the findings is very important to being able to use the research in decision-making.

a. What are the major findings of the study?  Findings are often included results, findings, or discussion sections, depending on the write-up of the study.  They include both the outcomes of a specific analysis as well as the discussion of the outcomes within the context of previous research.  For example, in a study of Best Management Practices (BMPs) to reduce nonpoint source pollution in forests the authors included a findings section for each of the BMPs, with the specific analysis techniques used (e.g., ANOVAs) and the outcomes of the analysis (Teves & Stednick, 2005).
b. Which of the findings are statistically significant?  If any findings are statistically significant, the researcher will usually clearly indicate that in the write-up or in tables.  Statistical significance means that is it unlikely the findings are the result of chance.  Different levels of significance indicate different levels of confidence that the researcher has in their outcomes not being the result of chance.  Statistical significance at the .05 level indicates greater confidence than statistical significance at the .10 level as the number represents the likelihood that the finding is the result of chance and would not be replicated in a future study.  Although different levels of significance suggest different levels of confidence in the findings, a .10 level of significance is a strong finding in some types of studies, e.g., social science studies with small sample sizes, and should not be dismissed.
c. Do the conclusions of the study logically flow from the findings?  In the conclusion of a research report, many authors will state the two or three key findings that emerged and their interpretation of the findings.  Some studies will go beyond the findings to make suggestions about policy and management implications.  As a reader, it is important to identify when the conclusions are directly drawn from the data and when they take the next step in exploring the results.  While there is nothing wrong with moving beyond the direct findings from the data, it is helpful when considering the value of the suggestions to know whether they are the author’s opinions or the outcomes of the data.
d. Are the findings aligned with previous research?  Many studies will also clearly tie their findings to previous research, either to suggest that what they discovered fits within the broader scientific knowledge or to note how and why their findings differ.  When significant differences exist, some studies will note areas where future research is needed to understand these differences.  If the author has not explained the differences, it is more difficult for the reader to understand the context of the study and compare across studies.
10. Limitations of the Study:
Every research study has limitations.  They are the result of the inability of any one study to cover all possible issues and all possible sites.  Study limitations fall into many different categories including, but not limited, to:
· Generalizability: every study has limitations to how appropriate it is to generalize the results to other sites and conditions.  For example, a study of a water basin with a set of specific characteristics might be generalizable to many similar water basins, but not to all water basins.

· Incomplete information: many authors will indicate where additional information is needed in order to fully understand the issue and answer the research question.

· Inaccurate or unrepresentative information: sometimes a researcher will identify potential causes of inaccurate information being collected, such as instrumentation failure, unusual conditions, or an unexpected change in the site as a result of human or natural intervention.

a. Does the study identify any limitations?  As explored in previously, most research reports will identify at least a few limitations of the study, often in the research design, findings, or conclusion sections.  For example, a study of Best Management Practices (BMPs) to reduce nonpoint source pollution in forests found statistically significant differences in water quality between an upstream reference site and sites where BMPs were implemented.  The authors note that the statistical significance may be the result of a specific limitation of the study, the dissimilarities in physical make-up between the upstream reference site and downstream BMP sites, rather than the success of the BMPs (Teves & Stednick, 2005). 

b. How does the study propose to overcome the limitations?  Strong research reports also identify ways of overcoming the limitations of the study.  Some reports will specifically discuss how they attempted to overcome the limitations as part of the study.  Other times, the report will discuss how future researchers could avoid some of the limitations experienced in that study. 
c. Are there other aspects of the issue that might influence the findings, but have not been included in the study?  The reader of a research report can also identify limitations by thinking through all of the issues explored above and using personal knowledge of the issue being researched.
11. Authorship and Sponsorship:
All research is limited by the biases brought to the studies by the researchers.  The biases can be overt, such as the manipulation of data or selection of measures to reach a desired outcome.  More often, however, the biases in a study are the unintentional results of the experience, training, previous research, and expectations of the research team.  In assessing the bias of a study, as well as the quality of the study, it can be helpful to know about the sponsorship and researchers involved.
a. What are the credentials, institutional affiliations, and experience of the research team?  The two easiest ways to consider the qualifications of a research team are to identify their credentials, such as degrees and certifications, and their institutions, such as a university, a think tank or other research organization, or an advocacy group.  Often this information is included in the report.  The experience of a researcher may be harder to identify.  It can be explored by examining a vitae or resume, reviewing previous publications, or looking for information online, such as a biography or other background material.
b. Who sponsored the research study?  The sponsorship of a research study may have no influence in its outcomes, but it also may have significant influence.  It is hard to determine the extent of the bias from simply knowing sponsorship, but in combination with the many issues explored above, biases may be revealed.  Sponsorship includes both the funding of the research study and report as well as the publishing body of the report.
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Every piece of research has strengths and weaknesses.  The Water Research Interpretation and Evaluation Template is a tool for identifying these strengths and weaknesses as well as helping clarify useful information in research reports.  The Template can be used to compare multiple studies on similar issues, explore a single study in detail, and inform a discussion of the study.





To use the Template, identify a research report you wish to interpret and evaluate.  As you review the report, answer the questions on the first three pages of the Template.  The remaining ten pages provide detailed descriptions and examples for each question.  If you are using the Template electronically, you can enter your responses into the rows in the first three pages and move between the questions and explanations by holding down the Ctrl button and clicking on the bolded phrases.





For an electronic version of the template and an example of a completed template, please visit the CIPP website at:
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