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4 defining features
(Dunlap et al., 2009)

1. Application of research-
validated behavioural science 

2. Multiple interventions to 
provide ecologically valid and 
practical supports 

3. Commitment to substantive, 
durable lifestyle outcomes 

4. Implementation within 
organisational systems that 
sustain effects

10 core components
(Gore et al., 2013)

1. Prevention and reduction of 
behaviour 

2. Build stakeholder skills and 
eschew restrictive practices 

3. Stakeholders inform & 
validate

4. Behaviour is functional 
5. Use of applied behaviour 

analysis 
6. Secondary use of other 

interventions for systems 
change 

7. Data-driven decision making 
8. Function-based intervention 
9. Proactive and reactive 
10. Long-term view

An updated and unified 
definition

(Kincaid et al., 2016) 

• Research-based assessment &  
intervention, and data-based 
decision making 

• Building social & other functional 
competencies, creating supportive 
contexts, and preventing the 
occurrence of problem behaviours. 

• Strategies that are respectful of a 
person’s dignity and overall well-
being 

• Drawn primarily from behavioural, 
educational, and social sciences

• Applied within a multi-tiered 
framework at the level of the 
individual and at the level of larger 
systems

What is positive behaviour support (PBS)?

Dunlap, G. et al. (2009). Overview and history of positive behaviour support. In W. Sailor, G. Dunlap, G. Sugai, & R. Horner (Eds.), Handbook of positive behaviour support (pp. 3–16). Springer.
Gore, N. J. et al. (2013). Definition and scope for positive behavioural support. International Journal of Positive Behavioural Support, 3(2), 14-23. 
Kincaid, D. et al. (2016). Positive behavior support: A proposal for updating and refining the definition. Journal of Positive Behavior Interventions, 18(2), 69-73. 



“PBS practitioners should examine, at all levels of 
the system, (a) whether practices directly or 
indirectly support the system... to deliver respectful 
practices to its target population... and (b) whether 
the strategies utilized to impact those larger 
systems are also respectful” 

(Kincaid et al., 2016, p. 72). 

(Carr et al., 2002, p. 10) 

“Changing the unit of analysis from that of individuals 
with problem behavior to larger units such as 
organizations, provider agencies… in a given state or 
region, and statewide levels is critical for large-scale 
systems change” 

(Freeman, et al., 2005, p. 116) 

Carr et al.(2002). Positive behavior support: Evolution of an applied science. Journal of Positive Behavior Interventions, 4(1),4–16. 
Dunlap et al. (2009). Overview and history of positive behaviour support. In W. Sailor, G. Dunlap, G. Sugai, & R. Horner (Eds.), Handbook of positive behaviour support (pp. 3–16). Springer.
Dunlap et al. (2014). A comment on the term “positive behavior support”. Journal of Positive Behavior Interventions, 16(3), 133-136. 
Freeman et al. (2005). Building a statewide plan for embedding positive behavior support in human service organizations. Journal of Positive Behavior Interventions, 7(2), 109-119. 
Kincaid et al. (2016). Positive behavior support: A proposal for updating and refining the definition. Journal of Positive Behavior Interventions, 18(2), 69-73. 
Shogren et al. (2018). The responsibility to build contexts that enhance human functioning and promote valued outcomes for people with intellectual disability: Strengthening system responsiveness. Intellectual and Developmental Disabilities, 56(4), 287-300.

Families Schools Services Govt

(Kincaid et al., 2016; Shogren et al., 2018)

Policy Networks

(Dunlap et al., 2014) 

Schedules Staffing Budget Culture Conditions

(Dunlap et al., 2009) 

People Political Collaboration Funding

“People are interdependent, and change must 
occur in social systems and not just individuals” 

(Carr et al., 2002, p. 10)



The origin of PBS’ association with network analysis is 
Carr et al. (2002)

Patterns of 
relationships 

It’s all about communication (or not…) 

Graph theory 
(Oliver & Faul, 2018)

Social processes, social 
structures, and 

interaction patterns 
(Scott, 2000) 

How people act on one 
another to shape each 

other’s actions 
(Frith, 2014)

The long-term success of PBS within disability services requires: 

Content 
expertise and 

effective 
communication 

between key 
leaders

(Rotholz & Reid, 
2003)  

But research 
evidence to 

support this is 
sparse 

(Allen et al., 2013)

Targeting 
professionals 

who will take a 
lead in building 

capacity for 
PBS 

(Reid et al., 2003)

Interpersonal 
communication is 
influenced by the 

positions of 
persons in larger 

network 
structures 

(de Lange et al., 
2019)

But only 14% of 
network studies 

from human 
service sectors 
used individual 

persons as the unit 
of analysis 

(Kapusu et al., 2017)

Allen  et al. (2013). Implementing positive behavioural support: Changing social and organisational contexts. International Journal of Positive Behavioural Support, 3(2), 32-41. 
Carr et al.(2002). Positive behavior support: Evolution of an applied science. Journal of Positive Behavior Interventions, 4(1),4–16.
de Lange  et al. (2019). Improving environmental interventions by understanding information flows. Trends in Ecology and Evolution, 34(11), 1034-1047.
Frith (2014). Social network analysis and professional practice: Exploring new methods for researching technical communication. Technical Communication Quarterly, 23(4), 288-302
Kapusu et al.(2017). The state of network research in public administration. Administration and Society, 49(8), 1087-120.  
Oliver & Faul (2018). Networks and network analysis in evidence, policy and practice. Evidence and Policy, 14(3), 369-379. 
Reid et al. (2003). Training human service supervisors in aspects of PBS: Evaluation of a statewide, performance-based program. Journal of Positive Behavior Interventions, 5(1), 35–46.
Rotholz & Reid (2003). Statewide systems change in positive behaviour support. Mental Retardation, 41(5), 354-364. 
Scott (2000). Social network analysis. A handbook (2nd ed). Sage. 



Agranoff (2013). The transformation of public sector intellectual/developmental disabilities programming. Public Administration Review, 73(S1), S127-S138. 
Barry (2015). Using social network analysis to investigate the relationship between school-based team communication networks and implementation of positive behavior support systems. Doctoral dissertation, University of Massachusetts. 
Chelmis et al. (2019). Web and society: A first look into the network of human service providers. Proceedings of the 2019 IEEE/ACM International Conference on Advances in Social Networks Analysis and Mining. 27-30 August, Vancouver, Canada. 
Drahota et al. (2020). Service deserts and service oases: Utilizing geographic information systems to evaluate service availability for individuals with autism spectrum disorder. Autism, 24(8), 2008-2020.
Fredericks (2005). Network analysis of a demonstration program for the developmentally disabled. New Directions for Evaluation, 107, 55-68. 
Gao et al. (2019). Disability concentration and access to rehabilitation services: A pilot spatial assessment applying geographic information system analysis. Disability and Rehabilitation, 41(20), 2468-2476, 
Hardy et al. (1990). Policy networks and the implementation of community care policy for people with mental handicaps. Journal of Social Policy, 19(2), 141-168. 
Henman & Foster (2015). Models of disability support governance: A framework for assessing and reforming social policy. Australian Journal of Social Issues, 50(3), 233-252. 
Keszi et al. (2014). Cooperation and exclusion: An explorative analysis of collaborative networks of Hungarian disability organisations. Corvinus Journal of Sociology and Social Policy, 5(1), 143-161. 
Malbon et al. (2019). Adapting to a marketised system: Network analysis of a personalisation scheme in early implementation. Health and Social Care in the Community, 27(1), 191-198.
Noonan et al. (2014). Evaluating change in interagency collaboration of a state-level interagency education team: A social network approach within a utilization-focused framework. Educational Assessment, Evaluation and Accountability, 26, 301-316. 
Poole (2008). Organizational networks of collaboration for community-based living. Nonprofit Management and Leadership, 18(3), 275-293. 
Rhodes et al. (2014). Transforming practice in developmental disability services through systemic and dialogical practice. Journal of Systemic Therapies, 33(3), 1-16.
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Whitcomb et al. (2017). An exploratory case study of PBIS implementation using social network analysis. International Journal of School & Educational Psychology, 5(1), 52-64

Policy (Hardy et al., 1990) Collaboration (Keszi et al., 2014)

Organisational change (Rhodes et al., 2014)
Governance models (Henman & Foster, 2015)

Access to information (Malbon et al., 2019)
Access to services (Gao et al., 2019; Lakhani et al., 2019)

Markets (Salvador-Carulla et al., 2020)  

Program evaluation (Fredericks, 2005)
Public management (Agranoff, 2013)
Service relationships (Chelmis, 2019)

Access to services (Drahota et al., 2020)
Collaboration (Noonan et al., 2014; Poole et al., 2008)

PBS in schools (Barry, 2015; Whitcomb et al., 2017)



Book/chapter
McVilly (2002)

Arthur-Kelly (2006)

Professions
Perez et al. (2012)
Nott et al. (2019)

Rillotta & Alexander (2019)
Carmichael et al. (2020)

Scale development
Vassos & Carroll (2016)

Case studies
Edwards et al. (2016)*

Soo et al. (2017)*
Webber et al. (2017)

O’Connor et al. (2021)
Fisher et al. (2021)

Gould et al. (2021a; 2021b)

Reviews
Hayward (2015)

Hagiliassis et al. (2019)

PBS & ABA
Hayward et al. (2018)

Hayward (2021)

Training
Crates & Spicer (2012)
O’Dwyer et al. (2017)

Policy
Hayward et al. (2017)

Hayward et al. (2019a; 2019b)
Higgins (2019)

Arthur-Kelly. (2006). Positive behaviour supports: Issues and practices. In K. Nankervis & I. Dempsey (Eds.). Community disability services. An evidence-based approach to practice (pp. 171-190). UNSW Press. 
Carmichael  et al. (2020). ‘We struggle and muddle.’ A qualitative study exploring community ABI therapists’ experiences of using, training in and implementing behaviour interventions. Brain Impairment, 22(1), 1-16.
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Edwards et al. (2016). Public value management: A case study of transitional change in disability sector reform in Western Australia. Australian Journal of Public Administration, 75(2), 176-190. 
Fisher et al. (2021). Family perspectives on the acceptability and usefulness of the FAB Positive Behaviour Support program: A pilot study. Brain Injury, 35(5), 609-619.
Gould  et al. (2021a). Positive behaviour support for challenging behaviour after acquired brain injury: An introduction to PBS + PLUS and three case studies. Neuropsychological Rehabilitation, 31(1), 57-91
Gould  et al. (2021b). Individualized goal attainment scaling during a trial of positive behaviour support in adults with acquired brain injury. Neuropsychological Rehabilitation. Advance online publication. 
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Hayward (2015). Inappropriate sexual behaviour in young people with autism and intellectual disability: An integrative review and recommendations for service provision. International Journal of Positive Behavioural Support, 5(1), 34-48.
Hayward (2021). Where is applied behaviour analysis (ABA) in the National Disability Insurance Scheme? Research and Practice in Intellectual and Developmental Disabilities. Advance online publication. 
Hayward  et al. (2017). Analysing text in positive behavioural support (PBS) policy: A pilot study. International Journal of Positive Behavioural Support, 7(2), 37-48.
Hayward et al. (2018). Improving the adoption of PBS and ABA using diffusion of innovations theory. Tizard Learning Disability Review, 23(4), 178-186.
Hayward et al. (2019a). Positive behaviour support in Australian disability policy, and its future with the National Disability Insurance Scheme (NDIS). Research and Practice in Intellectual and Developmental Disabilities, 6(1), 14- 23.
Hayward et al. (2019b). Reply to Higgins’ (2019) commentary on “Positive behaviour support in Australian disability policy, and its future with the National Disability Insurance Scheme (NDIS)” Research and Practice in Intellectual and Developmental Disabilities, 6(1), 36-38
Higgins  (2019). Commentary on “Positive behaviour support in Australian disability policy, and its future with the National Disability Insurance Scheme (NDIS). Research and Practice in Intellectual and Developmental Disabilities, 6(1), 24-35 
McVilly (2000). Positive behaviour support for people with intellectual disability: Evidence-based practice, promoting quality of life. ASID.  
Nott et al. (2019). Evidence based practice and knowledge translation: A survey of Australian occupational therapy practice with clients experiencing neurocognitive impairments. Australian Occupational Therapy Journal, 67(1), 74-82.
O’Connor et al. (2021). Positive behaviour support in frontotemporal dementia: A pilot study. Neuropsychological Rehabilitation, 31(4), 507-530. 
O’Dwyer et al. (2017). The impact of positive behavioural support training on staff and the people they support. International Journal of Positive Behavioural Support, 7(2), 13-23.
Perez et al. (2012). Contribution of occupational therapists in positive behaviour support. Australian Occupational Therapy Journal, 59(6), 428-436.
Rillotta & Alexander. (2019). Roles and responsibilities of developmental educators: Disability professionals supporting Australians with disability. International Journal of Disability, Development and Education. Advance online publication.
Soo et al. (2017). A knowledge-based approach to public value management: A case study of change implementation in disability services in Western Australia. Australian Journal of Public Administration, 77(2), 187-202.
Vassos & Carroll. (2016). Assessing attitudes toward evidence-based practices of workers supporting people with disabilities: A validation of the evidence-based practice attitudes scale. American Journal on Intellectual and Developmental Disabilities, 121(4), 364-378. 
Webber  et al. (2017). Providing positive behaviour support to improve a client’s quality of life. Learning Disability Practice, 20(4), 36-41.



NetworksPeople
Collaboration

Who are the people 
leading PBS?

How are they 
collaborating?

Is this effective for 
PBS?



Boundary spanners and opinion leaders are necessary for 
the translation of applied disability research to practice 
(Dew & Boydell, 2017) 

But opinion leaders and boundary spanners were not 
revealed in a systematic review of factors associated with 
knowledge sharing and application in the care and support 
of people with intellectual disability 
(Kersten et al., 2018)

Adalat et al. (2018). Variations in power of opinion leaders in online communication networks. Royal Society Open Science, 5, 180642. 
Cranley et al. (2019). Understanding professional advice networks in long-term care: An outside-inside view of best practice pathways for diffusion. Implementation Science, 14, 10
Dew & Boydell (2017). Knowledge translation: Bridging the disability research-to-practice gap. Research and Practice in Intellectual and Developmental Disabilities, 4(2), 142-157. 
Egger. (2016). Identifying key opinion leaders in social networks. Masters thesis, University of Applied Science, Cologne. 
Jesiek et al. (2016). Becoming boundary spanning engineers: Research methods and preliminary findings. ASEE Annual Conference and Exposition, New Orleans, LA, 26-29 June. 
Kersten et al. (2018). How to improve sharing and application of knowledge in care and support for people with intellectual disabilities? A systematic review. Journal of Intellectual Disability Research, 62(6), 496-520. 

Boundary spanners (persons that link people and groups) 
and opinion leaders (persons that are sought for advice) 
are important roles in professional social networks 
(Cranley et al., 2019)

There’s no research about boundary spanners and opinion 
leaders in the disability support literature nor PBS.

(Jesiek et al., 2016)

(Egger, 2016) (Adalat et al., 2018)



Who are opinion leaders and boundary spanners? 
Network position Criteria 

(Cranley et al., 2019; Jesiek et al., 2018; Rogers, 2003)
Calculation 
(Cranley et al., 2019)

Data source 

Boundary spanner Lifelong learners Betweenness centrality: which is 
the extent to which an actor lies 
between other actors that would 
not otherwise be connected 

Sources of information
Long tenure in the field Years in the disability sector 
Long tenure in current job Years in current role
Technical expertise Job type 
Greater knowledge Subjective knowledge scale (Flynn & Goldsmith, 1999)

Opinion leader Greater exposure to mass media
Indegree centrality: those with the 
highest number of incoming ties 
from others in the network

Sources of information 
Greater contact with change agents Ties with actors whom have a technical university degree, with social status
Greater social participation Outdegree (network measure) 
More cosmopolite Orientation outside one’s network 
Higher socioeconomic status Job type  

Self-designating methods (Rogers, 2003) ask people a series of questions to 
determine the degree to which they perceive themselves:
• To be a leader (Rogers, 2003)
• Have knowledge (Moore et al., 2004) 
• Possess the attitudes (Kravitz et al., 2003; Moore et al., 2004)

Cranley et al. (2019). Understanding professional advice networks in long-term care: An outside-inside view of best practice pathways for diffusion. Implementation Science, 14, 10.
Flynn & Goldsmith (1999). A short, reliable measure of subjective knowledge. Journal of Business Research, 46(1), 57-66. 
Jesiek et al. (2018). Boundary spanning and engineering: A qualitative systematic review. Journal of Engineering Education, 107(3), 380-413.
Kilduff & Won Lee (2020). The integration of people and networks. Annual Review of Organizational Psychology and Organizational Behavior, 7, 155-179. 
Kravitz et al. (2003). Networked for change? Identifying obstetric opinion leaders and assessing their opinions on caesarean delivery. Social Science and Medicine, 57(12), 2423-2434.
Moore et al. (2004). Characteristics of opinion leaders in substance abuse treatment agencies. The American Journal of Drug and Alcohol Abuse, 30(1), 187-203. 
Rogers (2003). Diffusion of innovations (5th ed.). Free Press. 

Validating opinion leaders and boundary spanners
The micro-foundations of social networks (Kilduff & Won Lee, 2020) 

We don’t know 
anything about 
knowledge of 
PBS unrelated 
to training… 

…or about the 
self-perception 

of PBS 
leadership…

…or attitudes 
towards PBS 
unrelated to 
challenging 
behaviour



Ethics approval 
(1852429) 

Reputational 
snowball sampling

(Lewis, 2006) 

Algorithmics Group. (2019). Visone (Version 2.18) [computer software]. University of Konstanz. http://visone.ethz.ch/
Flynn & Goldsmith (1999). A short, reliable measure of subjective knowledge. Journal of Business Research, 46(1), 57-66. 
Flynn  et al. (1996). Opinion leaders and opinion seekers: Two new measurement scales. Journal of the Academy of Marketing Science, 24(2), 137-147.
Glegg et al. (2019). How the study of networks informs knowledge translation and implementation: A scoping review. Implementation Science, 14, 34.
Lewis (2006). Being around and knowing the players: Networks of influence in health policy. Social Science & Medicine, 62(9), 2125-2136. 
Tasselli (2014). Social networks of professionals in health care organizations: A review. Medical Care Research and Review, 71(6), 619-660.  
Vassos & Carroll. (2016). Assessing attitudes toward evidence-based practices of workers supporting people with disabilities. Am. J on Intell & Dev Dis. 121(4), 364-378. 

Demographics
(Glegg et al. 2019; Tasselli, 2014)

Nominations of max. 5 people from whom 
they seek information about PBS 

Subjective Knowledge Scale
(Flynn & Goldsmith, 1999)

Evidence-Based Practices Attitudes Scale –
PBS version (EBPAS-PBS)

(Vassos & Carroll, 2016)

Opinion leadership and seeking scales
(Flynn et al., 1996)

Response rate = 54%

66 respondents with complete data for 
analysis 

Visone (Algorithmics Group, 2019)
Minitab: ANOVA 



Table 2. Additional characteristics used in the identification of network positions  

Respondent  Indegree 
centrality 

Betweenness 
centrality 

Outdegree 
centrality 

External 
orientation 

Tie 
status 

48 2.083 1.333 2.604 Y T, U 
40 - 1.373 2.604 N T, G 
30 - 1.373 1.563 Y T, G 
06 - 2.157 1.042 Y G 
53 - 2.824 2.083 Y U 
09 - 2.902 1.563 Y U, I 
36 - 4.039 2.604 Y - 
05 2.083 5.490 1.563 Y I, T 
41 2.083 5.608 2.604 Y T, U 
66 1.563 6.824 2.604 Y G, T 
28 - 7.020 2.604 Y U, T 
04 - 7.922 2.604 Y U, I 
17 2.083 10.706 2.604 Y U, T 
26 2.083 17.373 1.042 Y U, T 
21 - 18.196 2.604 Y G, I, T 
01 1.563 - 0.521 Y T 
43 1.563 - 0.521 N - 
11 2.083 - 1.563 Y I, T 
46 2.083 - 0.521 Y I, T 

Note. Y = yes; N = no; T = technical; U = university appointment; I = internationally known; G = government 
role; - = none

Opinion leader

Boundary spanner

Combined

Other person

Daily, formal, planned

Daily, formal, responsibilities

Formal, with goals

Weekly, formal, planned

Weekly, formal, responsibilities

Weekly, formal, goals

Monthly, formal, responsibilities

Monthly, formal, share only

Monthly, formal, with goals

6-monthly, formal, with goals

6-monthly, formal, share only

Annually, with goals

From: Frey et al. (2006)

Frey et al. (2006). Measuring collaboration among grant partners. American Journal of Evaluation, 27(3), 383-392. 



 
 
Table 1. Results of ANOVA and differences in means for the network positions for each scale (CI, confidence interval) 

Scale Network position  Difference in 
means 

95% CI F(1, 62) p value 

Leadership Opinion leader  3.4 [-1.1, 7.8] 2.30 0.135 
 Boundary spanner  0.8 [-3.6, 5.3] 0.14 0.706 
 Combined a    0.318 

Seeking Opinion leader  -3.8 [-9.0, 1.8] 1.87 0.176 
 Boundary spanner  2.9 [-2.7, 8.5] 1.08 0.302 
 Combined    0.832 

Knowledge  Opinion leader  4.9 [0.3, 9.6] 4.43 0.039* 
 Boundary spanner  -0.2 [-4.9, 4.5] 0.01 0.925 
 Combined    0.896 

Attitude (Openness) Opinion leader  0.10 [-0.4, 0.6] 0.18 0.672 
 Boundary spanner  0.10 [-0.4, 0.7] 0.28 0.597 
 Combined    0.668 

Attitude (Divergence) Opinion leader  -0.30 [-0.8, 0.2] 1.56 0.216 
 Boundary spanner  -0.20 [-0.7, 0.4] 0.37 0.546 
 Combined    0.073 

Attitude (Overall) Opinion leader  -0.10 [-0.5, 0.3] 0.43 0.515 
 Boundary spanner  0 [-0.4, 0.4] 0.02 0.892 
 Combined    0.294 

a this is the interaction between opinion leader and boundary spanner; * < 0.05 

 
 

Criteria Combined Opinion 
leaders 

Boundary 
spanners 

Job type Y Y Y
Sources of information Y Y Y
Greater knowledge - - N
High outdegree centrality Y N -
External orientation Y Y -
Ties with technicians  Y Y -
Tenure in current job Y - Y
Tenure in disability sector Y - Y

Boundary spanners had variable characteristics 

Opinion leaders were more homogenous

Type and frequency of interactions consistent

Attitudes towards PBS consistent

Mean leadership scores higher for opinion leaders

Mean seeking scores higher for boundary spanners

Boundary spanners do not have greater knowledge

Opinion leaders do not have higher outdegree



What does this mean for PBS in the NDIS?

1

Low standards 
required for 
Behaviour 
Support 

Practitioners in 
the NDIS may 

be undermining 
PBS

2

What is the 
quality of 

information 
being provided 

about PBS?

3

What is the 
source of 

authoritative 
information 

about PBS for 
Australian 
disability 
services? 

4
Informal 

application of 
PBS leads to 

poor outcomes 
for people with 

disability, 
service 

providers, and 
the NDIS

5

We need more 
than just 

“training” for 
PBS to be 
successful



Some of the data reported in this presentation has been accepted 
for publication in ASID’s Journal of Intellectual and Developmental 
Disability. 
Identifying important persons in the promotion of positive behaviour 
support (PBS) in disability services: A social network analysis. 
https://doi.org/g82f

A preprint of this paper is available on my ResearchGate page: 
https://tinyurl.com/vat6rfew
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