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• BC-SMD (Between-case standardized mean difference effect size)
• The scdhlm web application���
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• Behavior Research and Therapy, Volume 117, 2019  On Being More Idiographic in Our Research: 

Special Section on Single Case Experimental Design
• Brain Impairment, Volume 19, special issue 1, 2018  Quantitative Data Analysis; by Robyn Tate and 

Michael Perdices
• Developmental Neurorehabilitation, Volume 21, Issue 4, 2018  Advances in single-case research design 

and analysis
• Research in Developmental Disabilities, Volume 79, 2018  Quality of single-case experimental research 

in developmental disabilities
• Remedial and Special Education, Volume 38, Issue 6, 2017  Special Series on Issues and advances in the 

systematic review of single-case research: An update and exemplars
• Journal of School Psychology, Volume 52, Issue 2, 2014  Special issue: Analysis and meta-analysis of 

single-case designs
• Remedial and Special Education, Volume 34, Issue 1, 2013  Special issue: Issues and advances of 

synthesizing single-case research
• Journal of Behavior Education, Volume 21, Issue 3, 2012  Meta-analysis of single-case design research
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• 54.85% (Shadish & Sullivan, 2011), 69% (Smith, 2012)
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• Heyvaert & Onghena (2014) ���
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• Manolov et al. (2016) �54�4���(�-2����
���:

1. *0"1)0,$0�[L (e.g., Moeyaert, Ferron, Beretvas, & 
Van Den Noortgate, 2014)

2. $3 �\���<
�9D]�R6�WYSV1)0�IX
3. .2!*��3�-2F=���&2'.+%/#�F=�8
L��

4. BC-SMD�:NP��R6�Z?�UIX>^�;G�+ 7
C�[L (Pustejovsky, Hedges, & Shadish, 2014)
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• PND (Percentage of Non-overlapping Data): Scruggs, Mastropieri, & 
Casto (1987)
• ECL (Extended Celeration Line, split middle line): White & Haring (1980)
• PEM (Percentage of data Exceeding the Median): Ma (2006)

• PAND (Percentage of All Non-overlapping Data): Parker, Hagan-Burke, 
& Vannest (2007)
• IRD (Improvement Rate Difference): Parker, Vannest, & Brown (2009)
• NAP (Non-overlap of All Pairs): Parker & Vannest (2009)
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• PEM-T (Percentage of data Exceeding the Median Trend): Wolery, 

Busick, Reichow, & Barton (2010)
• Tau-U: Parker, Vannest, Davis, & Sauber (2011)
• Theil Sen: Vannest, Parker, Davis, Soares, & Smith (2012)
• PZD (Percentage of Zero Data) : Scotti, Evans, Meyer, & Walker (1991)

• ES calculator: http://www.singlecaseresearch.org
• Some R packages: SSDforR, SCDA plug-in for Rcmdr
• Manolov provides web-based ES calculators.
• See: Parker, Vannest, & Davis (2014), Vannest, Davis, & Parker (2013).
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• SMD (Standardized Mean Difference, d-statistic): Busk & Serlin, 1992.

• SMD calculated by last 3 data points: Hershberger, Wallace, Green, & 
Marquis, 1999.

• MBLR (Mean Baseline Reduction): Lundervold & Bourland, 1988.
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• Allison & Gorman, 1993; Faith, Allison, & Gorman, 1996.

• Beretvas & Chung, 2008.

• Center, Skiba, & Casey, 1985-1986.

• Huitema & McKean, 2000.

• Maggin, Swaminathan, Rogers, O’Keefe, Sugai, & Horner, 2011.

• Nugent, 2010.
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• Between-Case Standardized Mean Difference (�%�L8:+2/
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• Hedges, Pustejovsky, & Shadish (2012,2013)
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• Pustejovsky, Hedges, & Shadish (2014)
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• Shadish, Hedges, Horner, & Odom(2015)
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• Level-1 (Within-Case)  

!"# = %&" + %(")"# + *"#, *"#~- 0, /0
• Level-2 (Between-Case)

1%&" = 2& + 3"
%(" = 2( 3"~- 0, 40
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2∑451
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6 947
• , = 1

86(2%1) ∑751
6 ∑4512 947 − =9>7 8

• =9>7 = 1
2 ∑451

2 947
• Shadish, W. R., Hedges, L. V., Pustejovsky, J. E. et al. (2014). A d-

statistic for single-case designs that is equivalent to the usual between 
groups d-statistic, Neuropsychological Rehabilitation, 24, 528-553, 
DOI: 10.1080/09602011.2013.819021
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Web based BC-SMD calculator

• https://www.jepusto.com/software/scdhlm/
•�$�!����	Web��"�%� $
• Dr. James E. Pustejovsky

�*(
• scdhlm�CRAN����%��&*�����+R
�$��%
#�����')

• Pustejovsky, James E. (2016). scdhlm: A web-based calculator for 
between-case standardized mean differences (Version 0.3.1) [Web 
application]. Retrieved from: https://jepusto.shinyapps.io/scdhlm

https://www.jepusto.com/software/scdhlm/
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Web based BC-SMD calculator



• https://journals.sagepub.com/toc/rsed/38/6
• Special Series on Issues and Advances in the Systematic Review of 

Single-Case Research: An Update and Exemplars
• BC-SMD����	������3���	
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• Wong et al.(2015)���\���cTAII (Technology-Aided Instruction 
and Intervention)�&�3L�� %!*"

•6Ma�^Xd
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• 6Ma�.@H�B1����cRVE (Robust Variance Estimation)
Q(Hedges, Tipton, & Johnson, 2010)�4T�
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BC-SMD������	��
• Campbell Collaboration��5�����Discussion Paper
• Valentine, J. C., Tanner-Smith, E. E., Pustejovsky, J. E., & Lau, T. S. (2016).  

Between-case standardized mean difference effect sizes for single-case 
designs: A primer and tutorial using the scdhlm web application. Oslo, Norway: 
The Campbell Collaboration. Retrieved from: www.campbellcollaboration.org/
DOI: 10.4073/cmdp.2016.1

• Institute of Education Sciences (IES)��5�����4"
• Shadish, W. R., Hedges, L. V, Horner, R. H., & Odom, S. L. (2015). The role of 

between-case effect size in conducting, interpreting, and summarizing 
singlecase research. Washington, DC. Retrieved from 
http://ies.ed.gov/ncser/pubs/2015002/

• 0#+&�*
 �,2����
• �����./'	13-!)6���(�����
$�%	���

https://www.slideshare.net/yoshitaket/ss-123775624
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•*�>�Web Site
• Rumen Manolov’s Website  https://ub.academia.edu/RumenManolov
• James Pustejovsky’s Website  http://jepusto.github.io
• KU LEUVEN multilevel synthesis of single-case experimental data 

http://www.single-case.com

•.195,A'�?57$%�H)(%'2)(����

• 9022.E.F!+15/30�I17/00�
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• https://www.jase.jp/taikai57/program.html
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• Kratochwill, T. R., & Levin, J. R.(Eds.)(2014).  Single-case intervention research: Methodological 
and statistical advances. Washington,DC: American Psychological Association.
• Manolov, R., & Moeyaert, M. (2016a). How can single-case data be analyzed? Software 

resources, tutorial, and reflections on analysis. Behavior Modification, 41, 179-228. DOI: 
10.1177/0145445516664307

• Manolov, R., & Moeyaert, M. (2016b). Recommendations for choosing single-case data 
analytical techniques. Behavior Therapy, 48, 97-114. DOI: 10.1016/j.beth.2016.04.008

• Manolov, R., Moyaert, M., & Evans, J. (2016). Single-case data analysis: Software resources for 
applied researchers. Retrieved from 
https://www.researchgate.net/publication/289098041_Single-
case_data_analysis_Software_resources_for_applied_researchers

• ��
�(2014).�
�	������
����� �������, 29� Suppl�, 
219-232.  DOI: 10.24456/jjba.29.Suppl_219
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• Declercq, L., Cools, W., Beretvas, S. N., Moeyaert, M. Ferron, J. M., Van den Noortgate, W. (2019). MultiSCED: 

A tool for (meta-)analyzing single-case experimental data with multilevel modeling. Behavior Research 
Methods. DOI: 10.3758/s13428-019-01216-2

• Jamshidi, L., Heyvaert, M., Declercq, L., Fernández-Castilla, B, Ferron, J. M., Moeyaert, M., Beretvas, S. N., 
Onghena, P., & Van den Noortgate, W. (2018). Methodological quality of meta-analyses of single-case 
experimental studies. Research in Developmental Disabilities, 79, 97-115. DOI: 10.1016/j.ridd.2017.12.016

• Moeyaert, M., Manolov, R., & Rodabaugh, E. (2018). Meta-analysis of single-case research via multilevel 
models: Fundamental concepts and methodological considerations. Behavior Modification. DOI: 
10.1177/0145445518806867 

• Moeyaert, M., Zimmerman, K. N., & Ledford, J. R. (2018). Synthesis and meta-analysis of single-case research. 
In J. R. Ledford, & D. L. Gast (Eds.), Single-Case Research Methodology: Applications in Special Education and 
Behavioral Sciences (3rd Ed.)(pp.393-416). New York, NY: Routledge

• Pustejovsky, J. E., & Ferron, J. M. (2017). Research synthesis and meta-analysis of single-case designs. In J. M. 
Kaufmann, D. P. Hallahan, & P. C. Pullen (Eds.), Handbook of Special Education (2nd Ed.)(pp.168-186). New 
York, NY: Routledge.
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