Quantitative Research Methods
Keywords Part 1
Can be used in preparation of topic presentation and in preparation for quizzes

1 Foundations (Chapter 1)
Types of studies
Cross-sectional versus longitudinal/time-series
Relationships and third-variable problem
Independent/dependent variable 
Values (Trochim calls these “attributes”)
Hypotheses: Null-hypothesis, alternative hypothesis, one-tailed versus two tailed
Qualitative versus quantitative data
Research fallacies (ecological, exception)
Validity in general
Research question, theory, hypothesis
Deductive versus inductive research (confirmatory versus exploratory)
Epistemology and Methodology
Positivism versus Post-positivism
Critical realism
Constructivism
Different aspects of validity
Ethics (voluntary participation, informed consent, anonymity, etc)
Problem formulation / Feasibility / Literature review


2 Sampling (Chapter 2)
External validity / Generalizability
Sampling model (From population to sample), terminology
Proximal similarity model 
Random selection / random sampling as key to external validity
Statistics: population parameter versus sample statistics
Normal distribution (“bell curve”)
Standard deviation
Mean and standard error (of the mean)
Probability sampling (Definition and types [simple random, systematic, stratified, Cluster, )
Multi-stage sampling
Non-probability sampling (accidental/convenience versus purposive) 

3 Measurement (Chapter 3)
Traditional measurement in the social sciences based on Classical Test Theory (CTT), also known as True Score Theory
Constructs and construct validity
Operationalization
Different “types” of validity (or rather, different aspects of validity assessment)
Construct validity sometimes used as the overarching term, sometimes used to summarize convergent, discriminant, structural (dimensionality), nomological validity 	
“Translation” validity (a term invented by Trochim)
		Content validity
	Face validity (not really a good substitute for content validity; also change of meaning over time)
	Criterion-related validity (basically assessed by a correlation of the measurement with some external criterion)	
Predictive validity (→ external validity) 	
		Concurrent validity (→ external validity) 	
Convergent validity (correlation with theoretically related measurement or other measurement of the same construct)
	Discriminant validity (lack of/low/imperfect correlation with measurement of theoretically unrelated/distinct measurement; other constructs should not be completely unrelated as discriminant validity then becomes trivial; see Trochim’s example of self-worth, self-confidence, self-disclosure, openness, and self-esteem) 
Sometimes discriminant validity is mixed up/used interchangeably with known-group validity, where measurements of groups are compared which are known to differ
“Definitionalist” versus “relationalist” view of construct validity
Essentially, is validity either given or not, or does validity come in degrees?
Assessment of convergent and discriminant validity, Multi trait multi method matrix (Campbell & Fiske, 1959)
	Campbell, D. T., & Fiske, D. W. (1959). Convergent and discriminant validation by the multitrait-multimethod matrix. Psychological Bulletin, 56(2), 81.
Nomological network and nomological validity (Cronbach & Meehl, 1955)
	Cronbach, L. J., & Meehl, P. E. (1955). Construct validity in psychological tests. Psychological Bulletin, 52(4), 281-302.

Pattern matching approach (“non-standard”)
	Trochim, W. M. (1985). Pattern matching, validity, and conceptualization in program evaluation. Evaluation review, 9(5), 575-604.
Trochim, W. M. (1989). Outcome pattern matching and program theory. Evaluation and program planning, 12(4), 355-366.

(Covariance-based) Structural Equation Modeling (SEM)

Threats to validity
	Various biases or limitations
	Social threats

The concept of reliability (note, reliability is a CTT concept!)
	Traub, R. E. (1994). Reliability for the social sciences: Theory and applications. SAGE publications.
Cronbach, L. J. (1951). Coefficient alpha and the internal structure of tests. psychometrika, 16(3), 297-334.
Kalkbrenner, M.T. (2023) Alpha, Omega, and H Internal Consistency Reliability Estimates: Reviewing These Options and When to Use Them, Counseling Outcome Research and Evaluation, 14:1, 77-88, DOI: 10.1080/21501378.2021.1940118
Composite Reliability and McDonald’s Coefficient Omega:
	McDonald, R. P. (1970). The theoretical foundations of principal factor analysis, canonical factor analysis, and alpha factor analysis. British Journal of Mathematical and Statistical Psychology, 23(1), 1–21. https://doi.org/10.1111/j.2044-8317.1970.tb00432.x
McDonald, R. P. (1978). Generalizability in factorable domains: “Domain validity and generalizability”, Educational and Psychological Measurement, 38(1), 75–79. https://doi.org/10.1177/001316447803800111
McDonald, R. P. (1999). Test theory: A unified treatment. Lawrence Erlbaum.
True score theory (CTT)
		Basic principles
		Measurement error (random versus systematic)
	Theory/definition of reliability
	Types of validity
Estimation of reliability
Inter-item and item-total correlation
Split-half reliability
Cronbach’s alpha internal consistency
Test-retest reliability

Relation of reliability and validity

Levels of measurement (might perhaps better be presented at the start of this chapter)



4 Scales and Indexes (Chapter 5)
Differentiates between Indexes and Scales
Exemplifies three fundamentally different approaches to measurement in the social sciences
Index
	Definition
	Construction
Scaling
	Basics
	Differentiation of scales versus indexes
	Dimensionality
	Thurstone scaling (equal-appearing intervals)
		Generation of items
		Scoring
(Note, unfolding models essentially “generate” a Thurstone-scale “automatically”) 
	Likert scaling
		Definition
Generation of items (contrary to Trochim, judges are usually not involved, see chapter by Likert originally from 1932, link from course page)
		Scoring, analysis
	Guttman scaling
		Definition
	Generation of items (contrary to Trochim, judges are usually not involved; could be an interesting add-on; Guttman scale provides ordinal “measurements”!)
		Scoring, analysis
(Note, Guttman scales as deterministic models are all but easy to develop and often disproved empirically; providing only ordinal scores they are also of limited value; but they provide a good “insight” into the construct; probabilistic “versions” of the Guttman model are currently the most powerful measurement models for the social sciences; → Item response theory [IRT], Rasch Measurement Methods [RMM] or Rasch Measurement Theory [RMT] ) 


5 Survey Research (Chapter 4)
Chapters 4 and 5 are dealt with in reversed order as Scales & Indexes is closely related to Measurement
Note: some aspects in this chapter are outdated and need not be discussed

Constructing a survey
	Different types of questions & level of measurement/measurement model
Question content
	Response formats (& level of measurement)
	Question wording and placement
Semantic differential

Different modes
		Self-report questionnaires
		Interviews 
		Group-interviews/focus groups
Personal interviews
	Role of reviewer. Reviewer guidelines (how to behave)
		Ignore 4-2c Interviewer’s kit
Sampling issues
Possible biases






