Educational Experimentation 

Briefing Sheet 1

Background for Study 
You are an experienced medical educator, and though you’re a celebrated teacher, you have yet to publish educational research. Your colleagues have told you that your novel elective in diabetes would be an ideal program to research. In this 40-hr program you introduce the attendees (medical students, nurses and residents can attend) to clinical diabetologists, diabetes researchers, nutritionists, and patients with diabetes, each of whom provides some teaching and answers questions. You have previously tried summarizing the novel components of the curriculum in a descriptive paper that includes the program evaluation, but haven’t submitted it for publication yet.  
You have several ideas on what you could study

1. Examine whether scores on a diabetes-related test improve from before to after the program
2. Determine whether your curriculum results in higher scores on a diabetes test than attendees of another local program
3. Perform focus groups with your attendees to see what effect meeting patients with diabetes had on their attitudes to the disease
4. Measure whether patients with diabetes who are cared for by graduates of your program are more likely to have attained their health targets as compared to patients cared for by non-graduates. 
Your Task
List some reasons for and against choosing each of these projects and then choose one that you’d like to pursue. Write the hypothesis that this study will test. 
Background Information on Hypothesis Selection

The hypothesis is generally a single sentence that describes what your experiment sets out to test. It should be a single sentence that describes a testable statement of a single fact. This will become your primary outcome variable and the headline of your study report. Optimally, your hypothesis should be 
· important (would your colleagues read it if they saw the headline?), 
· novel (you don’t want to repeat a study that’s already been done), and

· clearly defined (so others can easily understand it). 
The hypothesis should identify the following: 

· What the experimental units are (are they students, patients, teachers?); 

· What is being compared, i.e. the dependent variable (is it what they know, think, say, or do, or what happens to the patients they care for?); 

· What separates the things being compared, i.e. what is the independent variable and what two values does it take (is it stage of training, shift worked etc.); 

· Whether a direction is expected. 

Ultimately you will need to refine your hypothesis so that the importance and novelty is balanced with feasibility
Educational Experimentation 

Briefing Sheet 2

Step 2 is to think about who you can involve in your study. Would it make sense to limit the study to just students, residents or nurses? Should you approach other the diabetes program director at the local facility to do a collaborative project?

Your Task
Choose a sample to study: nurses (6), residents (12), students (22), or all of them (40)?
How would you choice change if the numbers of participants was substantially higher or lower?
Background Information on Sample Selection

You will need to specify the characteristics that define your study group. You may need to exclude subjects with particular characteristics. If you can’t study the entire population, you can sample from them. You can sample using 
· a convenience sample;

· a consecutive sample, or 
· a random sample. 
If some characteristics must be balanced between group, you can stratify your sample (e.g. by PGY). 
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Your Task

The next step is to choose a trial design for your study. Review the attributes of trial designs and think about which would be most suitable for your project. 
Complete this chart to outline what you think the advantages of disadvantages are of using subjects as their own controls as compared to examining two concurrent groups.  

	
	Advantages
	Disadvantages

	Subjects act as their own control (pre-post design) 


	
	

	Comparison Group (concurrent)


	
	


Background Information on Study Design
· An association is not the same as causation. To make a causal assertion for an intervention you generally need a comparison group. 

· Be thoughtful about what ‘confounding variables’ (things that aren’t in your experiment but might influence the outcome) might drive a difference between groups, and if possible measure them or design them away.

· Bear in mind that practice and learning can make repeat-testing highly problematic, particularly if you use the same test. . 

· Groups that share a connection can contaminate each other.

· Consider whether a comparison group is ethical, fair or appropriate. 
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Your Task

To develop an outcome metric, consider the advantages and disadvantages of 

· Use an instrument that another group has developed. It has fair measures of reliability and validity, but doesn’t measure all of the components of what you’re trying to do. 

· Develop your own instrument, and establish reliability and validity yourself

· To take some measures from the available instrument and build in some of your own

Background Information on Study Design
This selection of your outcome variable is a key step in your quantitative educational experiment. Outcomes have several possible features. They can be 

· Continuous (score, visual analog scale, etc.) 

· Interval (age range, etc.) 

· Ordinal (Likert score, year of training, etc.)

· Categorical (gender, type of residency etc.) 

Some outcome instruments have previously been validated, and are available for use. These include tests of knowledge, attitude, behavior and a whole range of outcome variables of interest to researchers. Before selecting your instrument, be sure that 

· it is measuring what you want to measure, and that 

· it has been validated for the group that you wish to use it on (don’t use an instrument to assess patients’ disease knowledge for an experiment using clinician-subjects for example). 

If there are no instruments available, you can validate your own by going through a series of steps. You will need to establish the instrument’s reliability and validity. 

	Core
	Element
	Strategy

	Reliability
	Internal consistency
	Administer the instrument to a pilot group. Calculate cronbach alpha or KR-20 from the dataset. Exclude problematic questions

	
	Test-retest
	Administer the test again after a short interval to show that scores within individual are stable and consistent

	
	Agreement
	Determine whether two raters who score the instrument get the same score repeatedly

	
	Parallel form
	Administer a similar instrument/test constructed in the same way with similar content to show a relationship between scores

	Validity 
	Content
	Ask some experts to determine if all of the elements are correct and appropriate

	
	Concurrent 
	Demonstrate that outcome on your instrument correlates with a related assessment that is already being measured?

	
	Construct 
	Administer the test to learners at different levels of achievement or experience and show that the score/outcome changes as you’d expect. 

	
	Predictive 
	Demonstrate that outcome on your instrument/test predicts something in the future [not always feasible or necessary]
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The next step is to consider recruitment and retention. What are the implications of telling participants they’re being studied? What about incentives for survey completion?  
Background Information on Recruitment
· Non-completion is a major problem for educational studies since non-completers are often not missing at random. For many studies, loss to follow-up, or non response can substantially bias results.
· The outcome variable should be measured in about 80% of the group

· Participation in research must be voluntary

· Incentives to participate must be reasonable (ie pay people for their time) 

· Educators in leadership positions have to be especially cautious about recruiting subjects who report to them 
Strategies to improve recruitment and retention: 
· Make it personal (not on email) 

· Reassure about voluntariness (make it easy to opt out; provide contact info for questions) 

· Reassure about confidentiality

· Provide an incentive if you can (consider staged incentives for staged studies)
· Make participation as short and easy as possible

· Promise to share the results at a later time
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The next step is to consider data analysis.  
Consider the following scenarios and select the appropriate test from this list:

ANOVA, Fisher’s exact test, Kruskal-wallis test, Pearson’s r, Shapiro-Wilk test, Spearman’s rho, t-test, Wilcoxon rank-sum test. 

1 You track the elective choices of your medical students and want to see if taking the dermatology elective is significantly related to matching successfully in dermatology. 

2 Two raters each rate a series of essays as poor, good, very good or excellent. You want to assess how well the raters agree with each other. 

3 Two raters each give a numeric score to a series of essays. You want to see how well the raters agree with each other. 

4 A group of 150 students completes a 30-item multiple choice test before and again after a 4-week course. You want to see if the scores differ. 

5 A group of 12 residents completes a 15-item test before and again after a 6-week course. A control group of 10 residents completes the same tests without the course. You want to see how much difference your course makes in the scores of participants.   
6 You want to see if the scores on 50-item test given to a group of residents differs by post-graduate year of training (PGY 1-3).  

Background Information on Analysis
· Counts by category: Fisher’s exact test

· Ordinal correlation: Spearman rho

· Correlation with continuous data: Pearson r
· Test for normality: Shapiro-Wilk

· Normal numbers by 2 categories: t-test

· Non-normal numbers by 2 categories: Wilcoxon test
· Normal measures, multiple categories: ANOVA
· Non-normal measures, multiple categories: Kruskal-wallis
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Reflection Points
1 Educational experimentation allows us to understand learners, and develop more efficient and effective pedagogy

2 Since the skill and knowledge of learners is so constantly changing, educational research that is performing interventions generally needs a comparison group. 

3 Participants in educational research studies may be influenced by knowing they are being studied or when they can deduce your hypothesis. 

4 Bear in mind that practice and learning can make repeat-testing highly problematic, particularly if you use the same test.
5 Groups that share a connection can contaminate each other.
6 Pre-post designs cannot account for background learning and experience unrelated to the intervention. 

7 Comparison groups are cumbersome to organize and groups may differ; however detected effects are more meaningful. 
8 The tension between generalizability, power and variance is difficult to resolve. The more types of participant you study the more it is possible to generalize the results to a broader population. However a broader sample introduces greater variability. Greater variability can make it difficult to find differences between groups. 

9 When considering sample you need to consider recruitment. Recruitment will depend on the incentive you can offer, the complexity of the study demands. For many studies, loss to follow-up, or non response can substantially bias results. 
10 Understanding the properties of your instrument is important. You need to establish its performance, validity and reliability. Get the approval of experts, administer it to novices and experts (with one retest group), and compare performance to a gold-standard if possible. Then refine your instrument after calculating internal reliability statistics. 
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