Course Title: Measurement Theory and Practice
Course Number: Epi 228
Fall 2018

A. Course Objectives
			
Measurement is one of the cornerstones of scientific research. Sometimes, measurement is reasonably straightforward (e.g., laboratory measurements with external gold standards), but more often than not measurements of exposures and outcomes in research are based on complex systems including both objective and subjective observations about people, objects, events, feelings and other processes. The overarching goal of this course is to demystify the terms and to introduce students to the main concepts of measurement. The specific objectives:

· Identify existing data collection instruments and methods suitable for a given measurement construct and evaluate their validity and reliability.
· Describe the foundations for constructing and validating new data collection instruments and measurement methods. 
· Summarize best practice principles for implementation of prospective measurement in practical field research, including procedure documentation, questionnaire administration, physical examination, and biological specimen collection. 

By the end of the course, students will be able to choose, amongst existing options, the optimal measurements for various health research questions, and, if there are no satisfactory existing options, know how to embark upon the design of a new measurement. 

B. Prerequisites

Epidemiologic Methods (EPI 203), or equivalent experience; Introduction to Statistical Computing in Clinical Research (BIOSTAT 212), or equivalent experience with the Stata software program; and Biostatistical Methods for Clinical Research I (BIOSTAT 200) or equivalent coursework. While in some instances, there may be a brief review of topics covered in these foundational courses, it will be assumed that students have a solid foundation of the material covered in these courses.

C. Faculty

	Course Director:   
	Lydia. B. Zablotska, MD, MPA, PhD
Email: Lydia.Zablotska@ucsf.edu
Phone: 415-476-4673

	
	


D. Course Format

Each week, new material is introduced via lecture and recommended readings. Homework, in the form of a problem set, is assigned on five different weeks of the course and is due one week after the lecture. The goal of the homework is to reinforce the main points brought forth in lecture as well as to cover more detailed nuances found in the readings. The problem sets are discussed in detail with course faculty in the Small Group Discussion Sections that occur one week after the lecture.  

The philosophy of the course is to steadily build a knowledge base over the course of the academic quarter and that ample time is needed between each new installment of material to optimize comprehension. In the three weeks which do not have Small Group Discussion Sections, learning will be facilitated by Analysis Workshops in which students will learn how to use STATA for analysis of measurement data. 

The class will meet every Thursday starting September 20, 2018 from 3 PM to 5 PM. There will be a 10-minute break between the lecture and Small Group Discussion Section/Analysis Workshop. 

All course materials and handouts will be posted on the course's online syllabus.

E. Textbooks and Software

Required textbook: 
Streiner DL, Norman GR and Cairney J (2015), Health Measurement Scales: A practical guide to their development and use. 5th ed. Oxford, U.K.: Oxford University Press.

Recommended textbook: 
DeVellis RF (2017), Scale Development: Theory and Applications. 4th ed. Los Angeles, USA: SAGE Publications, Inc.

Both textbooks will be placed on reserve at the UCSF Library (Mission Bay campus). Books may be purchased either through the publisher or a variety of commercial venues (e.g., Amazon.com).

We recommend that students start their preparation for class with reading the Streiner textbook, which provides a broad overview of measurement issues in health sciences. DeVellis provides more substantive information on specific topics relevant to development of new health scales. 

Stata Statistical Software (Stata Corporation, College Station, TX) will be used; version 13 or higher is acceptable. A six-month student license for Stata/IC is the least expensive option that will be suitable to complete all course assignments, but Stata/SE is recommended for robust future use. The TICR Program has arranged for a sizeable discount for UCSF-affiliated personnel. 

F. Grading

Grades will be based on total points achieved on: 

5 Homework assignments (35%)
Midterm examination (30%)
Oral presentation of psychometric evaluation of a measurement instrument (35%)

Please note that late assignments are not accepted.

Homework assignments: Homework will include questions based on seminar readings and problem based on actual study datasets. All homework should be submitted (uploaded to the course CLE) before 10:00 am on due date. 

Midterm examination: An exam consisting of short answer and multiple choice problems will be administered at the mid-point of the course. The exam will be administered through the CLE and can be taken at any time during the week using the allotted time (45 min).

Oral presentation: Each student will select a data collection method/instrument which examines constructs or is reflective of a particular phenomenon and prepare a 15-minute oral presentation of its psychometric adequacy reflecting the following main points:
1) Concept to be measured: Provide a brief description of the concept of interest.
2) Selected measure: Identify and describe a measure that could be used to collect data about the concept.
3) Critique: Critique the measure for its general strengths and limitations in relation to reliability, validity, and appropriateness for use in diverse populations.
4) Recommendations: Identify recommendations for further testing and refinement of the measure. 

G. Enrollment

This course is open to a limited number of individuals outside of the ATCR and Master's programs. Preference is given to UCSF-affiliated personnel. We regret that auditing is not permitted. 

To apply for this course, please fill out and submit the application below. Please see our fees page for cost information. The deadline for application is September 7, 2018. Only one application needs to be completed for all courses desired during the quarter. 

The application is best completed using the latest version of Firefox, Chrome, or Safari.

	APPLICATION
	Information for how to pay;
Please read before applying 




H. Course Syllabus


See next page.
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	Week
	Date
	Lectures
	Readings: 

	Readings for seminars and computer homework assignments

	 1.
	09/20
	Introduction to measurement theory: Phenomena, conceptual frameworks and tools to capture them

Operationalization of theoretical concepts from research questions into measurable indicators; phenomena vs. domains vs. concepts vs. conceptual models vs. conceptual frameworks; introduction to scales, the most common measurement approach in health research; types of scales and statistical underpinnings of scale measurement.

	Streiner 2015 Ch 1
DeVellis 2017 Chs 1, 8
	

	2.
	09/27
	Quantitative approaches to validity

Traditional definitions of validity (3 C’s: Content, Criterion and Construct validity) and statistical methods to assess them (Index and Rovinelli & Hambleton Index for Content validity; correlation coefficients and multiple regression for Criterion-related validity; Multitrait-Multhimethod Matrix, Spearman correlation coefficient, chi-square and ANOVA (Factor Analysis) for Construct validity);
new theories on validity of instruments (Goodman’s 24 types of validity); Consequential validity in health research.

	Streiner 2015 Ch 10

	Seminar: Practice of going from research question to measurement instruments. 


	3
	10/04
	NO CLASS
	
	

	4
	10/11
	NO CLASS
	
	

	5.
	10/18
	Reliability in quantitative measurement

Relationship between reliability and validity; different classifications of reliability measures; main types of reliability measurements and associated statistical tests (Test-retest (ICC, t-tests, Pearson’s correlation coefficient); Parallel/ alternate forms (Pearson’s correlation coefficient, Spearman Brown correlation); Internal consistency (coefficient alpha and its variants); Inter-rater agreement (Cohen’s kappa and ICC)).
	Streiner 2015 Ch 8

	Seminar: HW #1 (Validity)


	6.
	10/25
	Standardized approaches to measurement.

Types of measurement frameworks (norm-referenced vs. criterion-referenced); standardized measurement instruments; standards, norms and methods of standardization; publicly available sources of standardized measurement instruments.

	DeVellis 2017 Ch 3
	Analysis workshop: Computation of coefficient alpha, intra-class correlation & Cohen’s Kappa using Stata

	7.
	11/01
	Classical and modern measurement theory. Introduction to generalizability theory.

Classical measurement theory: its advantages and limitations; Modern measurement theories (Generalizability theory (GT) and Item Response theory); basic principles of GT and its use in measurement frameworks; basic principles of estimation of g-coefficient using ANOVA; steps for making decisions about measurement scheme using g-coefficient.

	Streiner 2015 Ch 9

	Seminar: HW #2 (Reliability)


	8.
	11/08
	Field research methods: Introduction to instrumentation and data collection methods.

Design methods for quantitative (observational) and qualitative studies; sources and procedures for collection of measurement information (Questionnaires, Interviews: structured (standardized), unstructured, Types of questions: closed-ended and open-ended); data collection methods (‘field methods’): procedures for developing study protocols; protocols for interview administration; Operations Manuals; staff training and re-training, certification; quality control measures; assessment of study progress; ways to deal with problems in subject recruitment/retention.

	Streiner 2015 Chs 6, 13
	Analysis workshop: Generalizability theory 


	9.
	11/15
	Methods of test development I: Item response theory, item analysis, scaling and factor analysis.

Methods of test development using CTT and Item analysis (based on Item response theory (IRT)); uses of IRT in computer-assisted testing (CAT); summary of CTT vs. GT. vs. IRT, advantages and limitations.

	Streiner 2015 Chs 4-5, 7, 12, 
DeVellis 2017 Ch 7
	Seminar: HW #3 (Written evaluation of reliability of standardized instruments)


	10.
	11/22
	[bookmark: _GoBack]NO CLASS - THANKSGIVING
	
	

	11.
	11/29
	Methods of test development II.

Main principles and practical steps in measurement instrument development; going from items to scales using item weighing and other methods; ROC and AUC; basic principles of Factor Analysis/ Principal Component Analysis.

	DeVellis 2017 Ch 6
	Seminar: HW #4 (Written evaluation of validity of standardized instruments)

	12.
	12/06
	Methods of test interpretation: Translation, interpretation in cross-cultural situations, ethical considerations.

Design of instrument for collection of sensitive subject information: ethical considerations; conduct of research in vulnerable populations; construction and interpretation of instruments in cross-cultural situations; best practices for selection of standardized instruments suitable for your own research question.

	Streiner 2015 Chs 3 (pp 30-37), 14

	Analysis workshop: Factor analysis 

	13.
	12/13
	Student oral presentations and class discussion
	
	Seminar: HW #5 (Test development examples)



