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Issues & Deficits in:
• sensation
• Perception (e.g. low vision)
• cognition (esp. executive 

function & working memory)
• communication
• behavior
• presence of  epilepsy
• disequilibrium, and 
• secondary musculoskeletal 

problems

Issues & deficits list: (Pereira et al., 2019)

“Importantly, people with CP present a predisposition to show working memory (WM) and 
executive function (EF) deficits [12–14] with a clear impact on activities of daily living (ADL) 
and on the learning process”. (Pereira et al., 2019)
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 Prevalence - 25%:
• 25%, however, “is lower than previous estimates of 30-80%, probably results 

from our use of a national data source which does not restrict the cases to 
children with CP who attend specialty practices or other sites of research.” 

(McDermott et al., 1996)
• This is consistent with “previous studies suggesting increased levels of 

behavioral disorders among children with chronic illness (Gortmaker et al., 
1990), with chronic disability (Cadman et al., 1987), and chronic illness with 

[Central Nervous System]  involvement.” (McDermott et al., 1996)
• “As a group, children with CP are at considerable risk for developing problems 

assessed by the headstrong and the dependency scales. An examination of the 
item content of the  headstrong scale reveals a combination of noncompliance 
at home and mood content, whereas the dependency scale items appear to be 

more internally consistent. (McDermott et al., 1996)
 Examples: (Snell et al., 2008) 
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 Situational stress: “Independent from effects of the severity of cerebral palsy, 
family support and stress factors were found related to behaviour problems that 
children with cerebral palsy showed over the course of 3 years….  Total behaviour 
problems, externalizing behaviours and internalizing behaviours of children were 
found to be associated with more situational stress than support for parents, as” 
opposed to other factors. (Sipal et al., 2010)

 Parental management:
• "It is quite possible that parental management practices may be a contributing 

factor to these behavioral problems” (McDermott et al., 1996)
• Total behaviour problems (both external and internal) are found to be associated 

with situational stress; however, there is a connection to (inadequate) support 
for parents, which impacts parental well-being, psychological functioning, and 
quality of parent-child relationship. (Sipal et al., 2010)

 Self-regulation: Children’s school trajectories show that, among other things, SR is 
positively associated with social competence, motivation, and SE [19,24,25]. 
Furthermore, Bridgman [26] argued that children’s SR skills and SE hold a strong 
relationship with school readiness and should start being promoted in kindergarten. 
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(Pereira et al., 2019)

 Communication breakdown: “During opportunities that evoked problem behaviour, 
functional communication training (FCT) was applied in two studies to students with 
intellectual disabilities, three of whom had cerebral palsy (Durand, 1993, 1999),.  
Communication breakdown occurred as staff ignored students’ attempts to communicate 
through their problem behaviour, and staff prompted students to use the communication 
device to indicate their request and then provided immediate reinforcement.  All students 
learned to operate the communication device and eliminated their problem behaviour. As 
they were successful communicating appropriately, students showed increases in their 
positive facial expressions (Durand, 1993) and generalized their alternate communication 
responses to untrained adults in the community (Durand, 1999).” (Snell et al., 2008) 
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School 
Engagement

behavioral 
engagement 

(BE)

emotional 
engagement 

(EE)

cognitive 
engagement 

(CE)

School Engagement as a “multidimensional and multifaceted construct” allows the 
consideration and organization of the multitude of interventions needed to respond 
to PMLD/CMN of persons with CP.

“SE has been largely studied in recent literature and is considered the lighthouse guiding 
efforts to address major educational challenges [27,28]. For example, SE has been 
considered a relevant framework to understand school dropout, disaffection, and low 
levels of academic achievement.” (Pereira et al., 2019)

“SE is a multidimensional and multifaceted construct comprising three interrelated but 
distinct dimensions: (i) behavioral engagement (BE); (ii) emotional engagement (EE); and 
(iii) cognitive engagement (CE).”

“Children with CP are especially prone to show poor SE. Due to motor limitations, children 
are likely to struggle to follow school routines and show limited participation in school 
activities [26,35]. However, CP has been regarded as a mutable disorder, despite being a 
permanent developmental condition with persistent neurological prejudice [36]. This 
changeable nature of CP opens an opportunity for educational interventions, in which “the 
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earlier the better” is the rule of the thumb.” (Pereira et al., 2019)
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On behaviour modification/ behaviour analysis techniques: (Olmi et al., 1997; 
Pennington et al., 2009; Stone, 1970)

On inclusion: (Tan et al., 2016; Tseng et al., 2011; Van Wely et al., 2020)

On role of communication: (Beauchamp, 2017; Pennington et al., 2009; Pueyo et al., 
2013; Skibbe et al., 2018; Snell et al., 2008; Tan et al., 2016)

On SEL interventions: (Pereira et al., 2019; Tseng et al., 2011)

On mental health and psychological resilience: (Barfoot et al., 2017; McDermott et al., 
1996; Sipal et al., 2010; Whittingham et al., 2014)
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Firstly, successive research establishes a higher prevalence of behaviour challenges 
in children with Cerebral Palsy.  However, later study by McDermott point to 
adjustment needed in our understanding of its prevalence.  Sipal and colleagues 
established correlation between support received and stress experienced by 
parents of children with CP and their behaviour issues.

The use of behaviour modification techniques such as shaping and positive 
reinforcement seem to be effective for children with CP. Recent study by 
Beauchamp also show the intentional communicative behaviour can be significantly 
increased by modifying the environment (partner responses to child with CP).  This 
provides hope for adults supporting children of CP by validating a body of well-
established, evidence-based interventions based on behaviour science; they are 
especially important in their suitability for working with children with language 
delay.

Lastly, proactive interventions that empowers the parents of children with CP and 
scaffolds the development of executive functions and self-regulation skills have 
shown effective in improving children with CP’s behaviour.  In particular, a narrative-
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based intervention program showed promising results in improving the children’ 
school engagement – the key area of challenge currently experienced in my 
classroom.  The conclusions of Beauchamp et al.’s and Pereira et al.’s studies seem to 
validate some of the recent initiatives (focus on developing, responding to and 
honouring students with CP’s communication and language development) 
implemented by the school team, and should encourage us to persevere in this 
direction.  
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 Inclusion:
• Tan et al. found, in a large scale (424 individuals with CP, aged 1-24 years) 2016 

study, “that children attending special education develop less favorably in social 
participation.”  While they set out to look for contribution of gender, type of CP, 
manual ability, hearing and visual impairment, pain, internalizing and 
externalizing behaviour problems and parental level of education towards social 
participation in the long term, they discovered that epilepsy, speech 
impairment, and attending special education were the statistically significant, 
negative factors that correlates with reduced social participation.  

• Tseng et al. likewise found, in a 2011 study involving 216 persons with CP 
between 4 – 15 years, that “children’s educational placement was associated 
with their daily function; i.e., those who were currently placed in regular school 
had better daily function in both capacity and performance. In contrast, 
children who were currently placed in special schools had less daily capacity.  
They conclude that “the findings supported the widespread trend of inclusive 
educational practices for being included in regular schools may provide a head 
start for children with disabilities to be integrated into community (Schenker, 
Coster, & Parush, 2006).”

• Tseng et al. further notes that “children with CP scored high on prosocial 
behavior had better capacity and performance of daily function than those 
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scored low;” therefore, inclusion is positively correlated with better social 
participation, prosocial behaviour, and better daily function capacity and 
performance.

• Lastly, in a long term study of 54 individuals aged 28-34 years published in 2020. 
Van Wely et al. suggested that, “to optimize adult participation in domestic life and 
interpersonal relationships, rehabilitation professionals may focus on predictors 
that may be modifiable by treatment, for instance by supporting parenting style, 
improving coping style, and helping to optimize activities and participation of 
teenagers with CP.”

• Van Wely et al. found that “the attending a protected school predicted more 
difficulty in adult participation in domestic life. This may be explained by the 
more protective environment that special education provides, and therefore 
seems to be in line with a protective parenting style predicting poorer participation 
in interpersonal relationships.”

 SEL:
• Tseng et al. points to prosocial behaviour as a determinant of daily function 

capacity and performance.  In other words, SEL (emotional engagement) impacts 
other domains.  

• Tan et al. suggests that interventions be directed at mitigating the impact of 
epilepsy, speech impairment, and placement in special education in order to 
improve social participation. 

• Literacy/ language development:
• Tan et al. therefore draws explicit connection between SEL and communication.

They explain that “for speech impairment, social participation may be restricted 
by the inability to express him/herself and the anxiety to fail (Vos et al., 2014). 
This is in agreement to the SPARCLE study, which showed that children without 
speech impairment experience between 1.3 and 4.4 times less difficulty in social 
participation (i.e. personal relationships) than those with speech impairment.” 

• Tan et al. recommends that “speech therapy in groups or augmentative 
communication should be encouraged to strengthen the individual’s ability to 
express and reduce anxiety to fail. These measures may help to participate in 
social activities at a young age.”
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 SEL and EF:
• Pereira et al. draws attention to learning difficulties faced by children with CP 

beyond the impact of their cognitive impairment: “the risk that children with CP 
have to present learning disabilities is beyond the presence of cognitive 
impairment and highly related with EF deficits, since children with a normative 
cognitive level can present specific learning difficulties (frequently in 
mathematics and reading)….  Piovesana and colleagues [indicated] the need to 
include EF training in the intervention program’s design.” (Pereira et al., 2019)

• Definition of EF: “Despite the multiplicity of definitions, EFs are commonly 
defined as a set of attention-regulation skills, responsible for goal-directed 
behavior, influenced by previous learning, and with repercussions in future 
actions and plans.”

• EF and self-regulation are closely linked: [Unlike] automatic processes, EFs 
require effort and the use of self-regulation (SR) competences…. Moreover, EFs 
and SR behaviors are only activated by will-driven processes to achieve goals 
[19]. In fact, growing evidence suggests that EFs improve school achievement 
and vice-versa.” (Pereira et al., 2019)

• In their study, Pereira et al. measured the effect of an intervention program 
(Anastácio’s story-tool) “to promote SE through EF stimulation combined with 
the promotion of SR competences,” and found that “participants enrolled in the 
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program improved in BE, EE, and CE.”

 Literacy:
• Many topics of typical literacy learning remain viable for children with CP.  In 

Skibbe et al.’s 2018 study, they found that, “Overall, alphabetic activities were 
reported less frequently than those associated with shared book reading, a result 
that has also been reported in families where children were reported to be 
developing typically (Hindman, Skibbe, & Foster, 2013).  These activities appear 
to be beneficial for children with CP, as mothers who reported a better HLE had 
children with better letter knowledge and phonological awareness, a finding 
that is consistent with those reported for children with typical development 
(Hindman & Morrison, 2012).”

• “The average graphophonemic writing mediation that mothers provided was 
relatively low and indicated that mothers primarily controlled the completion of 
the writing task. Mothers were most likely to name the letters that children were 
supposed to write as part of the list, without linking that letter to its 
corresponding sound. This generally low level of support with hardly any variation 
between mothers may help explain why graphophonemic mediation was not 
linked to children’s literacy skills, as has been shown in previous research with 
younger children who were developing typically. Interestingly, for children with 
hearing impairment, mothers’ graphophonemic support did not predict children’s 
literacy skills, a finding attributed to mothers’ limited knowledge of their children’s 
phonological awareness skills (Aram et al., 2008).

• “Phonological awareness appears to be an area of difficulty for many children with 
CP, even when children have no other obvious intellectual challenges (Peeters et 
al., 2009). It is also possible that mothers had limited expectations for children’s 
skills in this area.”

• “The children with CP in the present study had not yet mastered a number of 
early literacy skills. Scores on the spelling measure, for example, were much lower 
than what has been observed with typically developing kindergartners in Israel 
(Levin et al., 2013), perhaps leading mothers to think that children were not yet 
ready to focus on some early literacy skills. Given the importance of phonological 
awareness in helping children learn to read (Aram & Levin, 2011; Ehriet al., 
2001), parents are missing a key opportunity to support a core literacy skill that 
might benefit from additional, explicit instruction.”

 Core vocab comprehension:
• Pueyo et al. found that “verbal and gestural comprehension was mainly predicted 

by general cognitive performance. Severity of motor impairment and age did not 
contribute to predicting comprehension abilities. Only verbal grammar 
comprehension was significantly predicted by verbal expression ability” (which is 
affected by motor impairment). “In non-ambulant patients with bilateral cerebral 
palsy, impaired gestural expression should not be taken as an indicator of impaired 
gestural comprehension.”
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 PBS:
• Stone reported his experience of applying behaviour shaping techniques: “the 

procedures described were carried out over a period of one school year. The 
outcome based upon observation showed overall improvement in the behavior 
patterns of the class. What was previously a very hectic class room situation 
became a more orderly one in which teaching and learning took place…. The 
children increased their vocabulary, extended visual and auditory memory, and 
increased their overall, preschool conceptual knowledge. Some of the children 
began arithmetic, and four of the children learned to recognize their printed 
name and the alphabet.” (Stone, 1970)

• Olmi et al. measured the effectiveness of reinforcement techniques in a 1997 
case study: “a treatment package consisting of time-in and time-out in reducing 
the inappropriate, noncompliant, and object tossing behaveiors of a preschooler 
with speech/language disabilities and an 8-year-old child with a moderate 
mental disability and cerebral palsy” was shown to be highly effective: 
“inappropriate, noncompliant, and tossing behaviors in the referred children 
were reduced dramatically shortly after the initiation of intervention.” (Olmi et 
al., 1997)

 Communication:
• Snell et al. investigated the relationship between communication breakdowns 
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and the communication partners’ responsiveness: “findings emphasize the 
importance of interventions aimed not only at improving children’s prelinguistic 
communication but also at strengthening the responsiveness of communication 
partners.”

• Snell et al. in particular describes Durand et al.’s process of applying functional 
behaviour analysis of children with CP and intellectual disability’s problem 
behaviour and applying functional communication training (FCT), and found 
problem behaviours not only eliminated, but the replacement behaviour 
generalized in responses to untrained adults.

• Snell et al. compared their finding with previous research, that children respond 
“more often during communication breakdowns when their partners requested 
clarification and paused for their response rather than when partners did not 
acknowledge the child’s request or responded inappropriately to the child’s 
request,” and suggested, as with previous research, “the importance of 
interventions aimed at teaching communication partners (parents, school staff, 
and peers) to be more contingently responsive to changes in children’s interest 
in their surroundings” (Snell et al., 2008)

 SEL:
• Wittingham et al. found that “Children with CP are at increased risk of behavioral 

and emotional problems, with 1 in 4 developing a behavioral disorder. This study 
is the first to demonstrate that parenting intervention, particularly SSTP or SSTP 
combined with ACT, is efficacious in targeting behavioral and emotional problems 
in children with CP.”  The effect is comparable with the same programs in families 
with children with ASD.

• SSTP: “Stepping Stones Triple P (SSTP) is a variant of the widely disseminated 
Positive Parenting Program (Triple P) that targets families of children with 
disabilities…. SSTP has demonstrated efficacspecifically for families of children 
with autism spectrum disorders (ASDs) 

• ACT: “Acceptance and Commitment Therapy (ACT) is a new cognitive behavioral 
therapy that emphasizes nonjudgmental psychological contact with present 
moment experience and engagement in meaningful, values-driven activities.” 
(Whittingham et al., 2014)
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