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Chapter 15

· Like all other aspects of evaluation, the types of data analysis to be used in the evaluation should be determined in the program-planning stage.  Basically, the analysis determines whether the outcome was different from what was expected.  The evaluator then draws conclusions and prepares reports and /or presentations.  The types of analysis to be used and how the information is presented are determined by the evaluation questions and the needs of the stakeholders. 

· This chapter describes different types of analyses commonly used in evaluating health promotion programs.  To present them in detail or to include all possible techniques is beyond the scope of this text.  If you need more information, refer to statistics textbooks, research methods and statistics courses, or statistical consultants. 

· Evaluations that suffer from major methodological problems are not likely to inspire confidence.  A common problem is inadequate documentation of methods, results, and data analysis.  The evaluation itself should be well designed; the report should contain a complete description of the program, objective interpretations of facts, information about the evaluation design and statistical analysis, and a discussion of features of the study that may have influenced the findings.  In order to add accurate findings to the knowledge base of the profession, appropriate evaluation standards should be adopted to serve as guidelines for reporting and reviewing evaluation research. 
Data Management 

· Once the data have been collected (see Chapter 5 for data collection methods), they must be organized in such a manner that they can be analyzed in order to interpret the findings. To do this, the data, no matter if they are quantitative or qualitative, must be coded, cleaned, and organized into a usable format.

· Missing Data. Once the coded data have been entered into a computer system, they must be cleaned. “Data cleaning entails checking that the values are valid and consistent; i.e. all values correspond to valid question responses.” For example, if the possible range of answers for a particular question is 1 to 3 and the frequency distribution identifies some 4s, those instruments with the 4s on them must be identified and checked to determine if the person completing the instrument made an error or if there was an error made by the person doing the data entry. If it was a data entry error, it should be corrected. If the person completing the data collection instrument made an error, it would be treated as no response to that question or as missing data. Once the cleaning of the data has been completed, the appropriate data analysis can begin.
Organization of Data 

· Once evaluators have collected the data, they must compile and analyze the information collected in order to interpret the findings.  The data must be cleaned, reduced, coded, and pulled into a usable form.  Information from surveys and observation sheets, for example, must be coded and entered into the computer to be compiled and analyzed.  This is done with both quantitative and qualitative data. 
Types of Analysis 

· Statistical analysis techniques can be used to describe data, generate hypotheses, or test hypotheses.  Techniques that summarize and describe characteristics of a group or make comparisons of characteristics between groups are known as descriptive statistics.  Inferential statistics are used to make generalizations or inferences about a population based on findings from a sample. 

· Variables are characteristics, such as age, level of knowledge, or type of educational program. 

· Independent variables are controlled by the evaluator; an example is the type of fitness program chosen (high-impact aerobics or stretching and toning).

· Dependent variables include examples of scores on an alcohol knowledge test, fitness level, or attitude toward safety.  

· When one variable is analyzed, this is called univariate data analysis. 

· Analysis of two or more variables is called bivariate/multivariate data analysis.

Table 15.1 Examples of Evaluations Questions Answered Using Univariate, Bivariate, and Multivariate Data Analysis 

· Not all analytical techniques can be used with all levels of measurement.  For example, multiple regression analysis is a technique that has been reserved for use with interval and ratio data.  For a very useful summary (see Table 15.2) to assist evaluators in selecting appropriate statistical techniques. 

Table 15.2 

· The issue of who will be the recipients of the final evaluation report should also be considered when selecting the type of analysis.  Evaluators want to be able to present the evaluation results in a form that can be understood by the stakeholders.  With regard to this issue, it is probably best to err on the side of too simple an analysis rather than one that is too complex.

· Finally, regardless of the type of analysis selected for an evaluation, the method should be chosen early in the evaluation process and should be in place before the data are collected.

Univariate Data Analysis 

· Univariate data analysis examines one variable at a time.  It is common for univariate analysis to be descriptive in nature.  

· Descriptive data analyses are used to describe, classify, and summarize data.  Summary counts (frequencies) are totals, and they are the easiest type of data to collect and report.  For example, to count the number of participants in blood pressure screening programs at various sites.  The information would assist the program planners in publicizing sites with low attendance or adding additional personnel to busy sites.    

· Measures of central tendency are forms of univariate data analyses.  

· Mean is the arithmetic average of all the scores.  

· The median is the midpoint of all the scores, dividing scores ranked by size into equal halves. 

· The mode is the score that occurs most frequently. 

· Measure of spread or variation refers to how spread out the scores are.  Range is the difference between the highest and lowest scores.  For example, if the high score is 100 and the low score is 60, the range is 40.  Measures of spread or variation- such as range, standard deviation, or variance- can be used to determine whether scores from groups are similar or spread apart.  

Bivariate Data Analysis 

· Correlation analyses are used to establish a relationship between two variables.  Correlation is expressed as a value between +1 (positive correlation) and –1 (negative correlation), with 0 indicating no relationship no relationship between the variables.  Correlation between variables only indicates a relationship; this technique does not establish cause and effect.  

· Analysis of variance (ANOVA) and t-test is a statistical test used to compare the difference in means of two or more groups.  It does not prove that there is a difference between groups; it only allows the evaluator to reject or retain the null hypothesis, then make inferences about the population.  

· Chi square is a statistical technique to test hypotheses about frequencies in various categories.  This technique uses categories that can be distinguished from one another but are not hierarchical.  This type of analysis could be used to analyze attitudes toward the use of bicycle helmets (strongly agree, agree, neutral, disagree, and strongly disagree) between children in three different grade levels.  

· Inferential data analyses use statistical tests to draw tentative conclusions about the relationship between variables; conclusions are drawn in the form of probability statements, not absolute proof.  The evaluation question is stated in the form of hypotheses.  

· Null hypotheses holds that there is no observed difference between the variables. 

· Alternative hypothesis says that there is a difference between the variables.  For example, a null hypothesis states that there is no difference between the experimental and control groups in knowledge about cancer risk factors.  The alternative hypothesis states that there is a difference.  
· Statistical significance “refers to whether the observed differences between the two or more groups are real or not, or whether they are chance occurrences.” In other words, statistical tests are used to determine whether the null hypothesis can be rejected (meaning a relationship between the groups probably does exist) or whether it should be retained (indicating that any apparent relationship between groups is due to chance).
· There is the possibility that the null hypothesis can be rejected when it is, in fact, true; this is known as a Type 1 error.  

· There is also the possibility of failing to reject the null hypothesis when it is, in fact, not true; this is a Type 2 error.  

· The probability of making  a Type 1 error is reflected in the alpha level.  

· Alpha level, or level of significance, is established before the statistical tests are run and is generally set at .05 or .01.  This indicates that the decision to reject the null hypothesis is incorrect 5% (or 1%) of the time; that is, there is a 5% probability (or 1% probability) that the outcome occurred by chance alone.  

Multivariate Data Analysis 

· Multivariate data analyses are used to determine the relationships between more than two variables. 

· Multiple regression is used to make a prediction from several variables.  For example, the risk of heart disease may be predicted from the following variables: smoking, exercise, diet, and family history. 

Applications of Data Analyses 

· Many evaluation concepts have been presented.  It is sometimes difficult to keep them all clear in your mind or to apply them.  To illustrate these concepts, a couple of statistics have been selected that are commonly used with health promotion programs: chi square and t-tests.  

Interpreting the Results 

· After the results of the analyses are available, evaluators must interpret them to answer the evaluation questions.  Utilization-focused evaluation suggests having a pre-evaluation session with the stakeholders to simulate interpreting the results of the data.  The purpose of this session is to check on the evaluation design, train the stakeholders to interpret data, help stakeholders set realistic expectations, and build a commitment to use the findings, or else reveal the lack of commitment.  It is advisable to use a statistician to help set up, explain, and interpret the data to the stakeholders.  

· The interpretation of the results must distinguish between: 

· Program significance (practical significance) which measures the meaningfulness of a program regardless of statistical significance. 

· Statistical significance which is determined by statistical testing.  It is possible- especially when a large number of people are included in the data collection- to have statistically significant results that indicate gains in performance but are not meaningful in terms of program goals.  Statistical significance is similar to reliability in that they are both measures of precision.  It is important to consider whether statistical significance justifies the development, implementation, and costs of a program.  

Evaluation Reporting 

· The results and interpretation of the data analyses, as well as a description of the evaluation process, are incorporated into the final report to be presented to the stakeholders.  The report itself generally follows the format of a research report, including an introduction, methodology, results, conclusions, and discussion.  

· The number and type of reports needed are determined at the beginning of the evaluation based on the needs of the stakeholders.  For a formative evaluation, reports are needed early and may be provided on a weekly or monthly basis.  The formative evaluations may be formal or informal, ranging from scheduled presentation s to informal telephone calls.  They must be submitted on time in order to provide immediate feedback so that program modifications can be made.  Generally, a report is submitted at the end of an evaluation and may be written and/or oral.  

Evaluation Reporting

· Evaluators must be able to communicate to all audiences when presenting the results of the evaluation.  The reaction of each audience- participants, media, administrators, funding source- must be anticipated in order to prepare the necessary information.  In some cases, technical information must be included; in other cases, anecdotal information may be appropriate.  

Designing the Written Report 

· The evaluation report follows a similar format to that used in a research report.  The evaluation report generally includes the following sections: 

Presenting Data

· The data that have been collected and analyzed are presented in the evaluation report.  The presentation of the data should be simple and straightforward.  Graphic displays and tables may be used to illustrate certain findings; in fact, they are often a central part of the report.  

· If graphic displays are used in a report, it is recommended that such displays are appropriate for the results: 

· Use horizontal bar charts to focus attention on how one category differs from another.

· Use vertical charts to focus on a change in a variable over time.  

· Use cluster bar charts to contrast one variable among multiple subgroups. 

· Use line graphs to plot data for several periods and show a trend over time. 

· Use pie charts to show the distribution of a set of events or a total quantity. 

· If many tables are included, the main ones can be placed in the text of the report and the rest relegated to an appendix.  Figure 15.2 lists guidelines to follow when presenting data in the evaluation report and/or presentation. 

How and When to Present the Report 

· Evaluators must consider carefully the logistics of presenting the evaluation findings.  They should discuss this with the decision makers involved in the evaluation.  An evaluator may be in the position of presenting negative results, encountering distrust among staff members, or submitting a report that will never be read.  Following are several suggestions for enhancing the evaluation process: 

· Give key decision makers advance information on the findings; this increases the likelihood that the information will actually be used and prevents the decision makers from learning about the results from the media or another source. 

· Maintain anonymity of individuals, institutions, and organizations; use sensitivity to avoid judging or labeling people in negative ways; maintain confidentiality of the final report according to the wishes of the administrators; maintain objectivity throughout the report. 

· Choose ways to report the evaluation findings so as to meet the needs of the stakeholders, and include information that is relevant to each group.

Increasing Utilization of Results

· The following guidelines help increase the chances that evaluation results will actually be used: 

· Plan the study with program stakeholders in mind and involve them in the planning process. 

· Continue to gather information about the program after the planning stage; a change in the program should result in a change in the evaluation. 

· Focus the evaluation on conditions about the program that the decision makers can change. 

· Write reports in a clear, simple manner and submit them on time.  Use graphs and charts within the text, and include complicated statistical information in an appendix. 

Increasing Utilization of Results Continued…

· Base the decision on whether to make recommendations on how specific and clear the data are, how much is known about the program, and whether differences between programs are obvious.  A joint interpretation between evaluator and decision maker may be best.

· Disseminate the results to all stakeholders, using a variety of methods.

· Integrate evaluation findings with other research and evaluation about the program area. 

· Provide high-quality research. 

Summary 

· Evaluation questions developed in the early program-planning stages can be answered once the data have been analyzed.  Descriptive statistics can be used to summarize or describe the data, and inferential statistics can be used to generate or test hypotheses.  Evaluators then interpret the findings and present the results to the stakeholders, via a formal or informal report.  

