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EFFECT SIZES FOR SINGLE-CASE RESEARCH

 Effect sizes: numerical indices quantifying magnitude and direction 

of an intervention effect (functional relationship) on a scale that is 

comparable across cases/studies.

 Why does single-case research need effect size measures?

1. Synthesizing the evidence base for an intervention/practice using meta-

analysis

2. Examining heterogeneity of effects (for whom and under what conditions is a 

treatment effective?)

3. Studying the process of evidence production (meta-science)



WHAT KIND OF EFFECT SIZES DO WE NEED?

 Comparability across a set of cases/studies to be synthesized

 Studies might use different measurement procedures to assess a 

common outcome construct (dependent variable)

 E.g., continuous recording, momentary time sampling, partial interval recording of a 

behavior

 Studies might use different research designs to evaluate a common 

intervention (functional relationship)

 E.g., multiple baseline, treatment reversal, between-case experimental designs



BETWEEN-CASE STANDARDIZED MEAN 

DIFFERENCES (BC-SMD)

 SMD is the most familiar effect size index in between-case experimental 

research

 Difference in mean outcomes (treated – not treated)

 Scaled by cross-sectional SD of outcome

 BC-SMDs (Hedges, Pustejovsky, & Shadish, 2012, 2013; Pustejovsky, Hedges, & Shadish, 2014; Shadish, 

Hedges, & Pustejovsky, 2014) estimate the same effect size parameter as in a 

between-case experimental design, using data from a single-case design.

 Translate single-case results into terms that are familiar for between-case 

researchers (Shadish, Hedges, Horner, & Odom, 2015)
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 Methods currently available for:

 Across-participant multiple baseline/multiple probe design

 Treatment reversal design with replication across cases

 Requires studies with at least 3 participants, outcomes measured on a common scale



TOOLS FOR CALCULATING BC-SMDS

 SPSS macro (Shadish & Marso, 2015)

 R package scdhlm available on CRAN (Pustejovsky, 2016)

 Shiny web-app now available (https://jepusto.shinyapps.io/scdhlm/)

https://jepusto.shinyapps.io/scdhlm/


APPLICATIONS OF BC-SMDS



APPLICATIONS OF BC-SMDS



WITHIN-CASE EFFECT SIZES

 Within-case = characterize magnitude of functional relationship separately for 
each case in a study. 

 Many different indices have been proposed

 parametric measures (e.g., within-case standardized mean difference) 

 non-overlap measures (e.g., PND, IRD, NAP,  Tau-U).

 Need for effect sizes that are on comparable scale across cases/studies that use 
different outcome measurement procedures.

 Outcome recording system

 Observation session length

 Phase lengths



MEASUREMENT PROCEDURES IN FIVE SYSTEMATIC 

REVIEWS OF SINGLE-CASE RESEARCH

Procedure Object 

play 

(Barton) 

Functional

behavior 

assessment 

(Gage)

Antecedent

social skills 

(Ledford)

Group 

contingencies 

(Maggin)

Choice-

making 

(Shogren)

Total

Event counting 11 (21%) 13 (7%) 213 (32%) 61 (36%) 8 (11%) 306 (27%)

Continuous recording 15 (8%) 49 (7%) 16 (9%) 5 (7%) 85 (7%)

Momentary time 

sampling

16 (8%) 34 (20%) 1 (1%) 51 (4%)

Partial interval 34 (65%) 130 (66%) 101 (15%) 55 (33%) 23 (32%) 343 (30%)

Whole interval 19 (10%) 14 (2%) 9 (13%) 42 (4%)

% correct (fixed) 3 (6%) 247 (37%) 3 (2%) 253 (22%)

% correct (variable) 2 (1%) 38 (6%) 11 (15%) 51 (4%)

Task check-list 3 (<1%) 10 (14%) 13 (1%)

Rating scale 4 (8%) 1 (1%) 4 (6%) 9 (1%)



OBSERVATION SESSION LENGTHS (MIN) IN FIVE 

SYSTEMATIC REVIEWS OF SINGLE-CASE RESEARCH

Choice-making (Shogren)

Group contingencies (Maggin)

Antecedent social skills (Ledford)

Functional behavior assessment (Gage)

Object play (Barton)

0 10 20 30 40 50 60

Observation session length (min)

R
e
v
ie

w



LOG RESPONSE RATIO

 Log response ratios quantify functional relationships in terms of 
proportionate change between phases

 Common “informal” effect size measure (Campbell & Herzinger, 2010)

 Precedents in systematic reviews of single-case research (Campbell, 2003; Kahng, 
Iwata, & Lewin, 2002; Marquis et al., 2000)

 Letting μA, μB denote mean levels of outcome in phases A and B, LRR is

 Useful for behavioral outcomes measured by direct observation (Pustejovsky, 2015)

 Magnitude remains stable when outcomes are measured using different procedures.

 Under certain conditions, also comparable across dimensional constructs.

     lnln ln/B A B A     



FUTURE DIRECTIONS

 Further development of within-case log response ratios 

 to accommodate linear/non-linear time trends

 Estimation in the presence of auto-correlated repeated measurements

 Choice of effect size metric depends on characteristics of set of studies 

to be synthesized.

 Publication/outcome reporting bias represents a major outstanding 

challenge for synthesis of single-case research.
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