Epi 228 Measurement Theory and Practice
Fall 2018

Homework #2


I. Exercise Objectives

To highlight important concepts from the lecture in week #5 and to practice application of these concepts in real-life examples. 

II. Exercise Questions

1. Name 4 ways of measuring reliability as described in DeVon et al. 2007 and SNC2015 Ch. 8 and explain what each of them means.  
 
2. Give examples of appropriate use of the 4 indices of reliability described in Q#1 above.

3. Choose an example from the literature that evaluates equivalence reliability and describe it.  

4. A research psychologist administered 3 parallel forms of a standardized test to subjects in a study. The response sheets were scored on paper and then scanned by an optical scanner. Later the researcher was informed that the scanner had been malfunctioning, introducing occasional scoring errors at random intervals on the day the tests were scored. Because the researcher had used only the mean score for each subject averaged over the 3 tests, the researcher saw no need to have the tests rescored since the effect of these random errors should have been “averaged out” to zero over the three tests. Is this a correct interpretation of the assumption that the mean measurement error score should equal zero?

For questions #5-9 below, indicate the type of reliability estimate that would be most appropriate:

5. A teacher wishes to check on the reliability of a multiple-choice midterm examination in epidemiology.

6. A primary care physician wishes to develop two attitude inventories, one to be used a s pretest and one as a posttest, for a drug education program (that lasts only one day).

7. A social psychologist develops an instrument to assess the attitude of entering college freshmen toward coeducational dorm life; each item response will be scored 2 points for “yes”, 1 point for “maybe”, 0 points for “no”. all respondents will receive the questionnaire during orientation week.

8. A single form of a standardized achievement test covers health science with items dichotomously scored, covering areas of nutrition, disease control, and human reproduction. The test developer wonders if a single score or content area subtest scores would be better.

9. A nationally used college admissions examination is given in fall and spring, with a different form used on the two occasions. College admissions directors want evidence that it does not matter when an applicant takes the test. 

10. Consider the following scenarios and for each of them indicate whether the event described contributes to random or systematic measurement error in a subject’s assessment score. If you decide that the error is systematic, indicate a type of systematic bias.  

a) An Internal Medicine resident worked an overnight (7pm-7am) shift immediately before his 9am certification exam, and was so tired that he accidentally skipped a few of the questions.   
b) A new Registered Nurse works the overnight shift like many of her colleagues, and makes a medication error during a shift.   
c) The blood pressure cuff on one medical-surgical unit consistently assesses systolic blood pressure 10mmHg lower than the blood pressure cuff on a second medical-surgical unit.  
d) One of the study research assistants uses the tympanic thermometer to record admitting temperature, while all other research assistants use the oral thermometer.  
e) Two students examine a pointer on a scale and because of their significant height disparity, record the results of measurements for several patients differently.   
f) A fire drill occurred part way through a college exam, and the students all scored lower scores as compared to previous classes taking the same exam.   
g) A patient is having her blood pressure monitored randomly throughout the day. On two occasions, her pressure was checked soon after smoking a cigarette while the other four checks were while she was resting comfortably in bed.  
h) Electrical noise interrupts an electrical instrument measuring sleep activity, resulting in an erroneous report.  
i) The cloth tape measure that was used to measure the waist circumference had been stretched out from years of use in the ongoing research study. As a result, all of your measurements were too small. 
j) [bookmark: _GoBack]Investigator wishes to estimate the prevalence of heavy alcohol consumption (more than 21 units a week) by sending a postal questionnaire to a random sample from all the adults registered with local general practitioners. 
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