
 
 

Measurement Theory and Method 

BA 661 

Fall 2017 

 
Instructor: Khalid R. Al-Adeem, PhD 

Email: khalidaladeem@gmail.com  I will be using the email as a main means for 

communication. If you have an issue using this email, please use this one: 

kra3@case.edu   

Office: 161  

Phone Number: (011) 467 4297 Cell Phone: 0540518179 

Office hours: You send me an email to set up a time. 

 

Course Description in the doctoral program: 

This course is designed to provide theoretical and methodological issues in social science 

measurement. The basics of measurement including Classical Test Theory, Reliability, 

Validity, and Item Response Theory are covered. Measurement analysis such as 

Exploratory and Confirmatory Factor analysis are included as well. Students are to model 

measurement error using Structural Equation Modeling with mediation and moderation 

effects. This course replies on a broad use of statistical packages such as SPSS, AMOS, 

LISREL, and EQS.  

 

I would like to add: 

The theory of measurement is as important as the method of measurement is. Theory of 

measurement is what distinguishes this course from other courses that are offered for 

doctoral students around the world to enable them to use software to run structural equation 

modeling (SEM). Before we start, we will make sure you have a solid foundation on the 

theory of inquiry. The first three weeks of the course are your chance to develop a base for 

theory of inquiry. We will not go in depth as the details are left for a course dedicated solely 

for the theory of inquiry. We limit our conversations and readings to falsification as what 

constitutes science. The aim is for you to appreciate our reliance I research of probability 

theory in testing scientific conjectures. After the first three weeks, you should comprehend 

that our knowledge, or I should say “scientific knowledge” as some like to call it, as it 

stands at the contemporary time is stochastic, that is, it is not certain.  
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Zero tolerance policy with plagiarism:  

If you borrow or use somebody's ideas, findings or words without proper 

citation and reference, you will be accused of plagiarism. Ignorance will not 

serve you if it happened nor will ignorance help you. Other justifications and 

reasoning of yours will not help neither.  I mean it!  

 

Evaluation: 

Weight Activity 

40% Written Assignments: 

 After each week, I will email you questions that you are supposed to address. 

 You need to start consulting with the readings assigned for that particular 

week in your attempts addressing the questions before you seek information 

of the questions from other sources.  

 These assignments are supposed to be done individually and with without 

consulting with your classmates or seeking  help from others. 

 You need to write proper English. 

 You need to follow a proper method while referring and using others' 

thought and works I will try when I have time that I direct you to your 

mistake in this regards. However, your final report must be free from such 

types of error and mistakes.  

20% Term paper: 

 This paper is a opportunity for you to possess knowledge in theory of 

enquiry on which you can base measurement. Measurement is not an end 

that is intended to be achieved. Rather, it is a means through which values 

can be singed to observed behavior and phenomena.  

40% Final:  

 You will be supplied with a new dataset. 

 You are to run analysis suitable to address the proposed research question. 

 You write your report yourself following the proper way of writing. You are 

fully responsible for every single word written in the report. You are to 

support what your write. Other people work that are not properly cited or 

not cited at all will deemed plagiarism disregarding your intention or your 

ignorance. See what I say about plagiarizing.  

 

  



 
 

 

Topic 1. Before introducing measurement theory:  
o Positivism and the existence of reality 

o The utility of measurement in measuring objectively observed reality: 

Measurement in the context of objective perceived reality. 

Reading: 
• A-Adeem, K. R. (2017). Role of Doctoral Education in Shaping Thinking and 

Minds: Reflection on My Doctoral Education at Case Western Reserve University. 
International Journal of Critical Accounting. 9 (5/6): 494-513. (Inderscience 
Publishers). Section 4.3:Objectively quantifying observed perceived reality: 
utility of measurement. 

 Chalmers, A. F. (1999). “What Is This Thing Called Science? (3rd ed.).” 

Indianapolis, IN: Hackett Publishing Company, Inc. 

 Hines, R. D. (1988). Popper's methodology of falsificationism and accounting 

research. Accounting Review, 657-662. 

 Baum, R. F. (1990). Popper, Kuhn, Lakatos: A crisis of modern intellect. 

Philosophy of Science and the Occult, 171. 

 Kaufmann, F. (1959). John Dewey’s theory of inquiry. The Journal of 

Philosophy. 56: 21 (826-835).   

Assignment:  

 Each student: Write down questions while reading Chalmers. 

 Essay: write an essay with no less than 2000 words. 

 

Topic 2. Introduction: 
o Limitation of Multiple Regression: Review statistics up to multiples 

regression 

o Measurement and the prevalence of structural equation modeling over other 

multivariate analysis, namely, multiple regression. 

Reading:  

On measurement theory: 

 Raykov, T., & Marcoulides, G. A. (2011). Introduction to Psychometric Theory. 

Routledge. Chapter: 1 

• Tucker, L.R. and MacCallum, R.C. (1997) Exploratory Factor Analysis, 

Unpublished manuscript, Ohio State University, Columbus [online] 

https://www.unc.edu/~rcm/book/factor.pdf. Only chapter 1 for now. 

• Al-Adeem, K. (forthcoming). “Role of doctoral education in shaping minds and 

thinking: Reflection on my doctoral education as Case Western Reserve 

University.” International Journal of Critical Accounting. Section 4.3:Objectively 

quantifying observed perceived reality: utility of measurement. 

• Byrne, B. M. (2013). Structural equation modeling with Mplus: Basic concepts, 

applications, and programming. Routledge. Chapter 1 
Also this one should be fine: 

• Barbara, M. B. (2001). Structural equation modeling with AMOS: Basic concepts, 

applications, and programming. Chapter 1 

https://www.unc.edu/~rcm/book/factor.pdf


 
 

 

For the prevalence of SEM over other multivariate analysis: 

• Fogarty, T. (1995). Sponsored academic positions by large public accounting 

firms: An investigation of quid pro quo. Advances in Public Interest 

Accounting, 6, 133-162. See: pp. 144-146. even though it is on LISREL, it can be 

true for SEM in general.  

• Fogarty, T. J., & Ruhl, J. M. (1997). Institutional antecedents of accounting 

faculty research productivity: A LISREL study of the" best and brightest". Issues 

in Accounting Education, 12(1), 27. See: P. 35; even though it is on LISREL, it 

can be true for SEM in general.  

For type one error: a review 

• Glover, T., & Mitchell, K. (2008). An introduction to biostatistics. Waveland 

Press. chapter 5: Introduction to hypothesis testing.   

 

Assignment:  

 Answer this question: If things have no covariance, then they can have no 

correlation. In other words, you have no study. 

 

Topic 3. Basics: constructs and measures: 
 Edwards, J. R., & Bagozzi, R. P. (2000). On the nature and direction of 

relationships between constructs and measures. Psychological methods, 5(2), 155. 

 Spreitzer, G. M. (1995). Psychological empowerment in the workplace: 

Dimensions, measurement, and validation. Academy of management 

Journal, 38(5), 1442-1465. 

 Yaniv, E. (2011). Construct clarity in theories of management and 

organization. Academy of Management Review, 36(3), 590-592. 

 Bedeian, A. G. (2014). “More than meets the eye”: A guide to interpreting the 

descriptive statistics and correlation matrices reported in management 

research. Academy of Management Learning & Education, 13(1), 121-135. 

 Borsboom, D., Mellenbergh, G. J., & Van Heerden, J. (2003). The theoretical 

status of latent variables. Psychological review, 110(2), 203. 

 

Supplemented materials on basic statistics: A comprehensive systematic review 

Further reading: 

 Taylor Boyd, Grace Docken, John Ruggiero, (2016) "Outliers in data 

envelopment analysis", Journal of Centrum Cathedra, Vol. 9 Issue: 2, pp.168-183, 

https://doi.org/10.1108/JCC-09-2016-0010 Permanent link to this document: 

https://doi.org/10.1108/JCC-09-2016-0010 

 

If you think that outliers are unique subjects in the data set and worthy of 

investigation, then you may want to read: 

 

 Gladwell, M. (2008). Outliers: The story of success. Hachette UK. 

https://doi.org/10.1108/JCC-09-2016-0010
https://doi.org/10.1108/JCC-09-2016-0010


 
 

 

Assignment:  

 Answer this questions: Why is construct clarity important? 

  

Elected readings and handouts for those who are interested in using the average of 

items to proxy aimed construct (factor): 

Validity and Readability in scaling: 

Borsboom, D., Mellenbergh G., J. and  Heerden J. van. (2004). The concept of validity. 

Psychol Rev, 111(4), 1061-1071 

Carmines, E. G. and  Zeller, R. A. (1979). Reliability and Validity Assessment (Vol. 17). 

Sage publications. 

 
 

Validity: construct validly, internal validly and external validity: 

 Shadish, W., Cook, T. and Campbell, D.T. (2002) Experimental and Quasi-

experimental Designs for Generalized Causal Inference, Houghton Mifflin and 

Company, Boston. Chapters 1, 2,3 and 4. 

 

 

Topic 4.  Classical Test Theory (CTT): 
o Reflective vs. formative views in viewing the relation between measures and 

constructs. 

o The concept of true score. 

o Error term 

Reading: 

 Devellis, R. F. (1991). Scale Development: Theory and Applications Second 

Edition (Applied Social Research Methods). Chapter 1 and 6. 

For your reference, a recent version of the source: 

 DeVellis, R. F. (2016). Scale development: Theory and applications (Vol. 26). 

Sage publications. 4th edition.  

 Raykov, T., & Marcoulides, G. A. (2011). Introduction to Psychometric Theory. 

Routledge Note: Only related pages to CTT in chapters 1, 3, and 4 

Recommended Readings: 

 Bollen, K. (1989). Structural Equations with Latent Variables. Chapter 6: 

Measurement Models: the Relation Between Latent And Observed Variables. pp 

179-225; 47 pages. John Wiley & Sons, Incorporated  

Note: the book is available via SDL.  

 

 

Topic 5. Scale development and method of creating items 

measuring latent constructs 
Intended learning outcomes: 

https://ebookcentral-proquest-com.sdl.idm.oclc.org/lib/sauduniversity-ebooks/reader.action?docID=1776320&ppg=195
https://ebookcentral-proquest-com.sdl.idm.oclc.org/lib/sauduniversity-ebooks/reader.action?docID=1776320&ppg=195


 
 

 Acknowledge limitation of scale development  

 Understand the significance of asking your subjects questions properly to extract 

suitable items for your survey. 

 Becoming aware of methods available for items: literature, experts, and 

population; which source is prevalence.   

Reading List: 

A Reading we read previously relevant to this segment of the course: 

 DeVellis, R. F. (2016). Scale development: Theory and applications (Vol. 26). 

Sage publications. 

1- Effect on construct validity: 

 Morgado, F. F., Meireles, J. F., Neves, C. M., Amaral, A. C., & Ferreira, M. E. 

(2018). Scale development: ten main limitations and recommendations to improve 

future research practices. Psicologia: Reflexão e Crítica, 30(1), 3.  

 Schaeffer, N. C., & Presser, S. (2003). The science of asking questions. Annual 

review of sociology, 29: 65-88 

 Schwarz, N. (1999). Self-reports: How the questions shape the answers. American 

psychologist, 54(2), 93. 

 Stine, W. W. (1989). Meaningful inference: The role of measurement in 

statistics. Psychological Bulletin, 105(1), 147. 

 Krosnick, J. A., & Fabrigar, L. R. (1997). Designing rating scales for effective 

measurement in surveys. Survey measurement and process quality, 141-164. 

 This one is recommended for this area: 

 Krosnick, J. A. (1991). Response strategies for coping with the cognitive demands 

of attitude measures in surveys. Applied cognitive psychology, 5(3), 213-236. 

2- Self-report bias: 

 Adams, A. S., Soumerai, S. B., Lomas, J., & Ross-Degnan, D. (1999). Evidence 

of self-report bias in assessing adherence to guidelines. International Journal for 

Quality in Health Care, 11(3), 187-192. 

 Howard, G. S., & Dailey, P. R. (1979). Response-shift bias: A source of 

contamination of self-report measures. Journal of Applied Psychology, 64(2), 144. 

3- Other material Web surveys: 

 Christian, L. M., Parsons, N. L., & Dillman, D. A. (2009). Designing scalar 

questions for web surveys. Sociological Methods & Research, 37(3), 393-425. 

 Couper, M. P. (2008). Designing effective web surveys (Vol. 75). New York: 

Cambridge University Press. 

4- Recommended Reading from other disciplines: 

 Grove, H. D., & Savich, R. S. (1979). Attitude research in accounting: A model 

for reliability and validity considerations. Accounting Review, 522-537. 

 Mohr, J. W. (1998). Measuring meaning structures. Annual review of 

sociology, 24(1), 345-370. 

Assignment: 

 Each student will do a mini-experiment on a construct related to his/her research 

interest.  

Guest: 



 
 

 Emad Abdulajalil, PhD., a professor of insurance and actuarial science will share 

his views on scale developing in social sciences employing surveys. Dr. Emad’s 

view is critical and worthy of considering by those who are eager to advance 

scaling as well as measurement. His view is for those whose aim to add to the 

theory of measuring and scaling and not limit themselves to what everybody os 

doing in his/her field.  

 

Topic 6. Exploratory Factor Analysis (EFA) 

The reading is intended to provide you a conceptual foundation in EFA and guide of 

how to implemented: 

 Raykov, T., & Marcoulides, G. A. (2011). Introduction to psychometric theory. 

Routledge. Chapter: 3 

 Mertler, C. A., & Reinhart, R. V. (2016). Advanced and multivariate statistical 

methods: Practical application and interpretation. Routledge. Chapter 9 

 

 Brace, N., Snelgar, R., & Kemp, R. (not known for me now). SPSS for 

Psychologists. Palgrave Macmillan. Chapter 11, section 1: n introduction to factor 

analysis 

Please be advised: 

A new version of the book came in 2012, this chapter becomes chapter 12. 

 Handout on EFA from Measurement Theory and Method course at Weatherhead 

School of Management, Case Western Reserve University taught by Jacdip Sign. 

Cleveland, Ohio, 2004. Permission granted for use in this course.  

 Handout on how to conduct EFA using SPSS 

An article we read before when we talked about the construct: 

 Edwards, J. R., & Bagozzi, R. P. (2000). On the nature and direction of 

relationships between constructs and measures. Psychological methods, 5(2), 155. 

Recommended: 

 McGartland Rubio, D., Berg-Weger, M., & Tebb, S. S. (2001). Using structural 

equation modeling to test for multidimensionality. Structural Equation Modeling, 

8(4), 613-626. 

 Siebert, D. C., & Siebert, C. F. (2005). The caregiver role identity scale: A 

validation study. Research on Social Work Practice, 15(3), 204-212. 

 Yong, A. G., & Pearce, S. (2013). A beginner’s guide to factor analysis: Focusing 

on exploratory factor analysis. Tutorials in quantitative methods for psychology, 

9(2), 79-94. 

Assignment: 

 In the provided data set for you: 

 Create averages for each selected group. You will compare this procedure to 

results of EFA in the next requirement of this assignment.  

 Conduct EFA and decide whether you can extract constructs from the values 

(scores) of the times (measures). 

 Write a report: 

Guest: 



 
 

 Dr. Atiyah Al-ghamedi, PhD, an assistant professor in the first year at King Saud 

University to share with us his research method he employed in his dissertation 

written for West Virginia University in the United States of America. Finding 

cluster in his data that he collected for his study.  We were lucky to have Dr. Al-

Ghamedi.   

 

Topic 6. Confirmatory Factor Analysis (CFA): 
 Bollen, K. (1989). Structural Equations with Latent Variables. Confirmatory 

Factor Analysis. Chapter 7. John Wiley & Sons, Incorporated  

Note: the book is available via SDL.  

Extra if you think it may help: 

 Reise, S. P., Widaman, K. F., & Pugh, R. H. (1993). Confirmatory factor analysis 

and item response theory: two approaches for exploring measurement 

invariance. Psychological bulletin, 114(3), 552. 

Assignment: 

 Reproduce the same results that were obtained and produced in class.  

Guest:  
 Muslim Amin, PhD, Associate professor of management. Skilled scholar in SEM 

who has published several articles employing SEM and advanced multivariate 

analysis. His work appear in journals published in Emerald. Some of the journals 

are SCOPUS indexed. We were lucky to have Dr. Amin in class.  

 

 

Topic 7. Testing relationships using Structural Equation 

Modeling (SEM): structural modeling 
 Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. 

(1998). Multivariate Data Analysis. Preston. Chapters 11 and 12.  

Guest:  

 Muslim Amin, PhD, Associate professor of management. Skilled scholar in SEM 

who has published several articles employing SEM and advanced multivariate 

analysis. His work appear in journals published in Emerald. Some of the journals 

are SCOPUS indexed. We were lucky to have Dr. Amin in class.  

Assignment: 

 Reproduce the same results that were obtained and produced in class. 

Recommended article for reading: 

Ganzach, Y. (1997). Misleading Interaction and Curvilinear Terms. Psychological 

Methods. 2(3): 215-247.   

 

Topic 8. Measurement error: 
 A very good introduction: pages 115-117 in Raykov, T., & Marcoulides, G. A. 

(2011). Introduction to psychometric theory. Routledge. Chapter: 5 

 Bollen, K. (1989). Structural Equations with Latent Variables.  

Chapter 5: The Consequences of Measurement Error. pp 151-178; 28 pages. John 

Wiley & Sons, Incorporated  

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.486.6245&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.486.6245&rep=rep1&type=pdf


 
 

Note: the book is available via SDL.  

 Viswanathan, M. (2005). Measurement error and research design. Sage. Chapter 

2 and chapter 3 

 

 


