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Abstract 

Introduction: A major goal of rehabilitation is to promote generalization and transfer of 

learning from the rehabilitation context to everyday life. The purpose of this thesis was to 

increase our understanding of the mechanisms that support generalization and transfer by 

examining the Cognitive Orientation to daily Occupational Performance (CO-OP) approach. CO-

OP is a multi-faceted, performance-based, intervention that frequently reports achieving 

generalization and transfer. Methods: Three studies were undertaken. 1) A scoping review to 

describe the literature on CO-OP transfer. 2) Scale development and testing to produce a tool that 

allows for the quantification of the degree of difference between skills. 3) Testing of a proposed 

model of the CO-OP factors that contribute to generalization and transfer using multiple 

regression analysis. Results: It was found that a variety of approaches were used to examine 

transfer in CO-OP studies; in all cases evidence of transfer was reported. However, the variety of 

approaches used made comparisons and synthesis across studies difficult. The Generalization 

and Transfer Scale (the G&T Scale), was developed and found to have both good content 

validity and inter-rater reliability. Correlations between G&T scores and post-intervention 

performance on untrained goals were not significant; generalization and transfer was found to 

occur at all degrees of difference between trained and untrained goals. The multiple regression 
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analysis found that, along with age group and pre-test performance, non-verbal negative self-

efficacy was associated with post-intervention performance on untrained goals. Significance of 

findings: Taken together these three projects contribute to the understanding of the mechanisms 

of generalization and transfer. The G&T Scale, a valid and reliable tool to quantify the degree of 

difference between skills, supports the examination of generalization and transfer. The G&T 

score was found to be unrelated to the achievement of generalization and transfer suggesting that 

other mechanisms are at play. In addition, the findings here point to the importance of self-

efficacy in this process. Future work is required to elucidate other features of CO-OP that were 

proposed to facilitate generalization and transfer. 
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Chapter 1  
Introduction and background 

 

1. Introduction and background 
“Education can achieve abundant transfer if it is designed to do so.”  

(Perkins & Salomon, 1992, p. 10). 

 Introduction 1.1

This dissertation was developed with the purpose of understanding how to promote successful 

generalization and transfer of learning in rehabilitation and, more specifically, to determine what 

can be learned about promoting generalization and transfer from the Cognitive Orientation to 

daily Occupational Performance Approach (CO-OP; The ApproachTM)1, a rehabilitation 

intervention (Polatajko, Mandich, Miller, & Macnab, 2001). CO-OP, a top-down, evidence-

based, client-centred intervention, differs from other rehabilitation approaches with respect to the 

mode of instruction used and the emphasis on the use of global problem solving and other 

cognitive strategies (Polatajko et al., 2001). Most importantly, CO-OP was specifically designed 

to target generalization and transfer; it is comprised of features that support the application of 

learning from intervention sessions to new contexts and performances. Applying what is learned 

from one context to another is often referred to as ‘generalization’ (Stokes & Baer, 1977), while 

applying what is learned from one pattern of skill performance to another is often referred to as 

‘transfer’ (Barnett & Ceci, 2002; Geusgens, Winkens, van Heugten, Jolles, & van den Heuvel, 

2007; Mussgens & Ullen, 2015; Perkins & Salomon, 2012). While generalization and transfer 

are coveted goals of rehabilitation, most interventions do not explicitly address them or, if they 

do, have difficulty achieving generalization or transfer (Ylvisaker, Turkstra, & Coelho, 2005; 

Zelinksy, 2009). Since CO-OP includes generalization and transfer as key objectives (Polatajko 

et al., 2001) and CO-OP studies frequently report on these outcomes (for a detailed review see 

                                                
1
 TM = Trademark. Although only indicated here, applies to all instances below in which CO-OP, CO-OP Approach 

or the Approach, are used. 



 

 

2 

Chapter 2 – published as Houldin, McEwen, Howell, & Polatajko, 2017), understanding how this 

intervention supports these phenomena is of great interest.  

1.1.1 Thesis overview 

This thesis was designed to uncover the aspects of CO-OP that support generalization and 

transfer. It comprises a series of three projects, which are described below.      

The meta-question of this thesis is:  

“What are the mechanisms of CO-OP that facilitate generalization and transfer of skills?” 

This thesis is a manuscript-style dissertation composed of an Introduction/Background chapter 

(Chapter 1) that provides information on key aspects of the thesis; three manuscripts (Chapters 2, 

3 and 4), each presenting one of the series of studies undertaken to address this meta-question; 

and, finally, a Discussion chapter (Chapter 5) that draws together the learning from the three 

projects undertaken. The three projects were: 1 – A scoping review to understand the breadth and 

depth of the CO-OP research on generalization and transfer outcomes; 2 – The development of a 

scale to allow for the evaluation of the level of generalization and transfer associated with the 

application of learning from previous contexts and performance to new contexts and 

performance; and, 3 – An in depth analysis of the CO-OP process to explore a proposed model of 

the mechanisms of generalization and transfer operating in the Approach.  

1.1.2 Use of the terms generalization and transfer in this thesis 

In the following chapters, generalization is used to capture moving learning between contexts 

and transfer is used to capture moving learning between movement patterns of skill performance. 

When the two co-occur, i.e., both context and pattern differ, as is often the case (see Chapter 2 

for detailed discussion), the term generalization-transfer is used. When reporting on the 

literature, the term used in that particular literature will be used, however a comment will be 

made regarding the specifics of its meaning relative the use of the terms as defined in this thesis. 

The exception occurs in Chapter 2 which is a stand-alone manuscript (in print at time of 

dissertation writing; Houldin et al., 2017) that reports on a scoping review of the CO-OP 

literature relative to transfer. That literature uses the term transfer exclusively – even when the 

evidence presented clearly involved the application of learning to both different contexts and 
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patterns, i.e., both generalization and transfer. Accordingly, only the term ‘transfer’ is used in 

Chapter 2. The terms ‘skill’ and ‘task’ are frequently used in association with the terms 

generalization and transfer. In this thesis the term skill is used to refer to “a particular ability” 

and task to “a piece of work to be done or undertaken” as per the Oxford Dictionary (2018). 
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 Background 1.2

1.2.1 The importance of generalization and transfer in rehabilitation  

The ultimate goal of rehabilitation is to assist people to progress out of the therapeutic 

environment and to function well in their daily lives (Krakauer, 2006). While rehabilitation 

professionals generally find that clients improve on specific skills over the course of therapy 

(skill acquisition) (Dean, Richards, & Malouin, 2000; Skidmore et al., 2007; Werner & Gentile, 

2003), the challenges that clients encounter after leaving therapy present significant barriers to 

further progress. Furthermore, clients often do not gain the necessary strategies to help them 

attempt to move past those barriers. Barriers can range from encountering room layouts at home 

that differ from those practiced in the therapy setting, to needing to perform skills that were not 

learned in therapy. Notwithstanding the difficulties that can be encountered when shifting 

learning between contexts and skills, there are instances where applying learning is readily 

accomplished and occurs almost naturally, without the need for specific instruction (Salomon & 

Perkins, 2012). For example, people who do not have neuromuscular issues are generally able to 

walk across many different surfaces with relative ease and without the need for specific training 

(ice or slippery surfaces excepted). However, for people with neurological impairments, surfaces 

that necessitate generalization or transfer may represent significant barriers. Indeed, the 

application of prior learning to new learning can be a major challenge for a number of 

rehabilitation client groups and it therefore a key aim for practitioners (McEwen & Houldin, 

2017). 

1.2.2 Definitions of generalization, transfer and generalization & transfer 

The literature on generalization and transfer is vast and beyond the scope of this thesis. Within 

this thesis, only the following key points from the literature will be discussed: definitions of 

terms, classifications, theories of generalization and transfer, and how they are best achieved or 

promoted. 

1.2.2.1 Definitions of terms 

The concepts captured by the terms generalization and transfer, as described, i.e., applying 

learning from one context to another, and from one pattern of skill performance to another, 
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respectively, have been widely discussed across numerous academic fields. However, the use of 

the terms is inconsistent - at times they are variably used synonymously, interchangeably, as 

distinct concepts in the manner used in this thesis, or reversed and at times only one term is used. 

When the latter occurs the term most frequently used to capture both concepts is transfer 

(Perkins & Salomon, 1992). For example, within educational psychology, the term transfer is 

used to capture both, by McKeough (2013), who defines transfer as “prior learning affects new 

learning or performance” (p. 2) and explains that new learning/performance differs from original 

learning “in terms of the tasks involved (as when students apply what they have learned on the 

practice problems to solving a new problem), and/or the context involved (as when students 

apply their classroom learning to performing tasks at home or work)”  (McKeough, 2013, p. 2). 

Within the rehabilitation literature, Toglia (1991) also uses the term transfer to capture both 

concepts; she defines transfer as the application of learning to different contexts and 

environments. Gagne, a pioneer for research on instruction and learning, uses the terms as 

synonyms “… a variety of specific techniques may be employed by the instructor to encourage 

generalization (or transfer of learning, as it is sometimes called)” (1965, p. 170).  

Barnett and Ceci (2002) have proposed the use of a ‘taxonomy of transfer’ to deal with this 

inconsistency in the use of terminology. They proposed that transfer be divided into two 

dimensions, context and content. Context is composed of six sub-dimensions which describe 

‘where and when’ the task is transferred. These are: 1) the knowledge context that the skill will 

be used in, e.g., the Arts versus Sciences; 2) the actual physical context that the skill is to be 

performed in; 3) the time the new skill is to be performed to indicate temporal context; 4) the 

functional context which describes the function of the skill e.g., household activity; 5) the social 

context which describes the presence or absence of others; and, 6) the modality of how the task is 

performed e.g., multiple choice. Content is composed of three sub-dimensions which describe 

‘what’ is being transferred. These are: 1) whether the learning of the skill is specific to that skill 

or more general in its application; 2) how changes in performance are measured, e.g., accuracy; 

and/or, 3) how much memory recall is demanded from the task.  

The two dimensions proposed by Barnett and Ceci (2002) can readily be mapped onto the terms 

context and pattern that are used in this thesis to define generalization and transfer, respectively. 

The term context is used both in this thesis and by Barnett and Ceci (2002) in the same way 
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(with an emphasis on sub-categories one and five). In this thesis the term pattern is used to 

capture what Barnett and Ceci (2002) refer to as content. The term pattern was chosen for this 

thesis over the term content because the thesis focuses on skill performance, which is consistent 

with human movement science terminology to capture performances. 

1.2.2.2 Classifications that help to describe generalization and transfer 

Generalization and transfer have been classified in the literature in many different ways. Here, 

the most common descriptions of generalization and transfer are summarized into two main 

classifications: i) degree, which indicates that there are variations in the amount of learning that 

can be applied from one skill to another; and, ii) types, which helps to classify different ways that 

generalization and transfer can manifest. Both degree and type help to emphasize that there is 

more than one way to understand generalization and transfer. 

1.2.2.3 Degree classifications: Near versus far transfer 

Perkins and Salomon (1992) who use the term transfer where in this thesis the term 

generalization would be used, i.e., to discuss context, discuss transfer in terms of the distance 

(degree) between the context of the skill learned and the skill to be learned. They describe the 

distance (or degree of difference) as either near to or far from the context of the original skill 

(which they term “near transfer” or “far transfer”, respectively). When near transfer is exhibited, 

the context that the skill is performed in is similar to the one in which training occurred (Perkins 

and Salomon, 1992; McEwen & Houldin, 2017). Note, using the terms generalization and 

transfer as defined in this thesis, this would be considered generalization. Conversely, when far 

transfer [read: generalization] is exhibited, the context that the skill is performed in is 

considerably different from the one in which training occurred (Perkins and Salomon, 1992; 

McEwen & Houldin, 2017). Examples within education, drawn from Perkins and Salomon 

(1992), are as follows: near transfer [read: generalization] = math problem calculated from 

textbook questions are also calculated on a test, whereas, far transfer [read: generalization-

transfer]  = the law of parsimony (simplicity) used in research design is applied to one’s financial 

decisions/management. [Note, using the terms generalization and transfer as defined in this 

thesis, this would be considered generalization and transfer.] Some examples of far transfer 

[read: generalization-transfer] within education are referred to as ‘heuristics’, or ‘rules of thumb’, 
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that help an individual to apply a particular theory to multiple situations (Zelinsky, 2009; 

McKeough, 2013), in much the same way that a problem solving technique or a metaphor is 

used.  

Generalization and transfer have also been classified in terms of distance in the rehabilitation 

literature. Toglia (1991) uses the terms near, intermediate, far or very far very far, according to 

the increasing characteristic degrees of difference between the original task and the comparator 

task. Toglia, using the term transfer, describes the differences between tasks and context 

changes. According to Toglia, very far transfer [read: generalization and transfer] occurs when 

the application of learning extends to daily life skills found in new contexts and argues that in 

rehabilitation the “Use of very far transfer [read: generalization and transfer] tasks to evaluate 

outcome is most desirable, but examples in the literature are sparse” (1991, p. 509).  

1.2.2.4 Type classification: Low road versus high road 

Salomon and Perkins (1992; 2012), discuss two types of generalization and transfer, although 

they only use the term transfer: low-road and high-road. Under the rubric of “knowledge-to-go”, 

they describe “low-road” transfer [read: generalization and transfer], as quick, but inflexible, or 

“high-road” transfer [read: generalization and transfer], as slower, but flexible, requiring 

mindfulness and the use of more abstract thought. Low road transfer [or generalization] is 

thought to occur more automatically and “requires stimulus conditions enough like prior contexts 

of learning to act as triggers” (1992, p. 9). While low road and high road are distinct concepts, 

they can also work in concert with one another, for example, low road transfer [read: and 

generalization] can facilitate the production of high road transfer [read: and generalization].  

1.2.2.5 Type classification: Positive, negative and zero transfer  

Gagne (1965) first divided generalization and transfer, although he only uses the term transfer, 

into three categories: 1) positive – training positively impacts application of skills to new 

situation; 2) negative – training interferes with application of skills to new situation; and, 3) zero 

– training has no impact on application of skill to new situation. In all these scenarios, the 

contextual information (and therefore generalization) is emphasized as new situations represent 

changes in context. Perkins and Salomon (1992) note that within educational psychology, 

negative transfer [rea: generalization and transfer] typically occurs at the beginning of learning 
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and is often corrected as the learner becomes more advanced. Therefore, enhancing positive 

transfer [read: generalization and transfer] outcomes can be seen as more fruitful and relevant to 

learning in the classroom (Perkins & Salomon, 1992). Motor learning researchers have applied 

Gagne’s (1965) terms of positive, negative and zero to skills - while emphasizing the pattern of 

the skill (and therefore), transfer - where positive transfer demonstrates the effect prior learning 

has on a new skill, negative transfer is when the effect of prior learning interferes with the 

learning of the new skill and zero transfer is when prior learning has no effect on new skill 

learning (Schmidt & Lee, 2017).  

 Theories of generalization and transfer  1.3

There are two dominant theories addressing how learning is generalized and transferred: one 

addresses the particular characteristics of a task that support transfer – the identical elements 

theory (IET; Thorndike, 1914); the other is focused on internal/cognitive mechanisms that 

support generalization and transfer – the transfer-appropriate processing theory (TATP; Morris, 

Bransford & Franks, 1977). This literature, too, tends to only use the term transfer but the term 

transfer includes learning across both context and pattern and hence address, as the terms are 

used in this thesis, both generalization and transfer.   

1.3.1 Identical elements 

Thorndike and Woodworth (1901) were the first to discuss and test out transfer and Thorndike 

went on to develop the IET (Thorndike, 1914). This theory explains how transfer occurs between 

two skills and posits that transfer is more likely to occur if there is a high degree of similarity of 

elements between tasks. While features of the task such as weight of an object were considered 

to be the ‘elements’ in this theory (McKeough, 2013), Thorndike was not particularly specific 

about how to define elements and thus, the term elements could be open to some interpretation 

(Kitago & Krakauer, 2013; Schmidt & Lee, 2017). This theory, while it has been expanded on 

over the years, has continued to play a central role within psychology (Lobato, 2006) and 

movement science (Kitago & Krakauer, 2013; Magill, 1998; Schmidt & Lee, 2017). 

Motor control researchers applied the concept of elements to the components of movement. 

Schmidt and Lee (2017) describe two main ways that motor learning researchers compare the 

similarity of skill pattern (transfer) across components of movement: (1) The observable 
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kinematics of the movement. For example, the specific coordinated pattern of kicking a soccer 

ball versus kicking a football; while both involve kicking movement of the same leg, the angle of 

the ankle differ considerably from a kinematic perspective. (2) The underlying components of 

the skill, such as force exerted. In this case, the kinematics of two skills may be different (on the 

surface), but the underlying components may be similar. Schmidt and Lee provide the example 

of skating versus cycling, while these two skills appear to require different movement profiles, 

they both require balance and the centre of gravity change is similar over a small piece of 

equipment.  

1.3.2 Cognitive elements 

Beyond the IET (Thorndike, 1914) it has been suggested that it is the transfer of principles that 

facilitates transfer (Garry & Kingsley, 1970). The TAPT theory coined by Morris et al. (1977) 

focuses on the similarity of the cognitive processing components that underlie task learning. 

Thus, transfer is more likely to occur when the cognitive processes required when a task was 

learned are similar to the cognitive processes required during the new task (Kulasegaram & 

McConnell, 2016). Lee (1988) applied the TAPT to motor learning. Recognizing that similarity 

in movement skill components can contribute to both generalization and transfer, this theory 

proposes that “skill and context components…cannot explain all transfer effects” and that it is 

the cognitive requirements of the task that can be similar (Schmidt & Lee, 2017).  

 Factors that promote generalization and transfer  1.4

In addition to the characteristics of the learning to be generalized and transferred - there are 

several factors cited in the literature that have been demonstrated to promote generalization and 

transfer: variability of practice, guided discovery, self-efficacy, and strategy use. Geusgens 

(2007) also outlines several features of an intervention that are suggested to support transfer 

[read: generalization and transfer].  

1.4.1 Varying skill context and pattern during practice  

The learning of motor skills is based on the premise that greater amounts of practice lead to 

greater improvements on the acquisition of skill (Krakauer, 2006). However, massed practice 

(practicing the same skill repeatedly in a row) is less likely to lead to retention of the skill or to 
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generalization or transfer. Instead, variability in skill performance along with rest periods shows 

greater retention and generalization and transfer of skill than with massed practice, even though 

initial performance is typically poor or delayed (Krakauer, 2006; McEwen & Houldin, 2017). 

Krakauer (2006) suggests that the mechanism behind the findings that variable performance is 

better for transfer than massed practice is that the motor system adjusts to multiple methods of 

achieving a goal, and therefore, the neuromuscular system is required to “problem solve” instead 

of reiterating a sequence. In addition, varying the practice of skills in different contexts has been 

shown to improve the likelihood of generalization (Bransford & Schwartz, 1999). 

1.4.2 Guided discovery 

Instructional mode appears to be a key factor in the generalization and transfer of learning such 

that the “failures [of achieving transfer] may reflect inappropriate teaching rather than inherent 

limits to the transfer of learning” (McKeough, 2013, p. 5). As noted in educational psychology 

research, “It is important that students are aware of when there are opportunities for transfer 

[read: generalization and transfer], and therefore may be important to teach explicitly about 

potential opportunities and the idea of transfer [sic] itself “ (McKeough, 2013, p. 9). Drawn from 

theories in education and cognitive psychology, an instructional method called ‘guided 

discovery’ is thought to facilitate transfer. Guided discovery sits between pure discovery learning 

and direct instruction (Brown & Campione, 1994; Mayer, 2004). It is important to note that 

direct instruction is the typical approach in most forms of rehabilitation interventions (Skidmore 

et al., 2017) and has been demonstrated to improve skill performance (Dean et al., 2000; Werner 

& Gentile, 2003). However, it is difficult to obtain generalization and transfer outcomes through 

direct instructional methods (Williams & Hodges, 2005; Skidmore et al., 2017) and if they are 

achieved, it is between skills that are within close proximity to one another in terms of how the 

skills are performed and the environment in which they are performed (Schmidt & Lee, 2017). 

Different in its approach, guided discovery requires the client to self-discover strategies/solutions 

to performance problems under skillful guidance (Skidmore et al., 2014; Williams & Hodges, 

2005). Clients are not provided with solutions, but rather, are guided towards discovering the 

strategies that work best for them: for example, “Is there something you noticed that you did this 

time that helped?” or “What do you think you could do differently this time?”. 
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In a review on effective coaching techniques for soccer, it was argued that motor skills taught 

through guided discovery have been shown to be more resilient to memory error and stress than 

direct instruction methods (Williams & Hodges, 2005). Williams and Hodges (2005) note “The 

emphasis when learning by guided discovery is on players taking responsibility for their own 

development, finding unique solutions to movement problems through exploration and 

discovery”. These authors also remark that this type of instruction can help to develop the ability 

for clients to apply and adapt what they have learned to a number of contexts (Williams and 

Hodges, 2005). “These more ‘hands-off’ approaches may be more effective in developing 

‘smart’ learners who are able to apply their skills in a variety of performance situations” 

(William and Hodges, 2005). Within the virtual reality environment, Weiss, Kizony, Feintuch 

and Katz (2010) created a model for virtual reality training in rehabilitation and indicate that the 

therapist’s role is an integral component to promoting transfer [read: and generalization] from 

the virtual reality environment to the actual performance of the skill in daily life (Levac & 

Sveistrup, 2014). 

Within the guided discovery framework, guided discovery can also incorporate two types of 

instructional methods that Perkins and Salomon (1992) suggest can facilitate low and high road 

transfer: 1) Hugging – the instruction promotes the learning of “approximations” between two 

skills by providing opportunities that emphasize the similarities that exist and at the same time 

induce low road transfer, e.g., an instructor provides strategies on how to do a presentation, and 

then gives a person the opportunity to practice presenting. In this line of thought, the experience 

of the skill following the learning of how to do the skill help to ‘hug’ the awareness of the 

relationship between the two skills. 2) Bridging – the instructor encourages thinking as well as 

cognitive links between skills to induce high road transfer, e.g., the two categories of instruction 

can work together to promote both low and high road transfer [read: and generalization].  

1.4.3 Self-efficacy 

Self-efficacy has also been shown to influence positively generalization and transfer (Burke & 

Hutchins, 2007). Self-efficacy refers to the confidence one has in one’s ability to achieve a 

specific outcome (Bandura, 1997). Experience with positive events is a major contributor to 

improvement in feelings of self-efficacy and the likelihood of attempting challenging skills 

(Bandura, 1997). Bandura (1977; 1997) proposed that self-efficacy is impacted by four 
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information sources: i. past performance, which is the most impactful; ii. vicarious experience, 

e.g. observation of another individual’s succes; iii. verbal persuasion; e.g., therapist feedback, 

self-talk; and, iv. physiological state, e.g., arousal, fatigue. Self-efficacy among students in a 

classroom has even been shown to be a significant predictor of performance (Ouweneel, 

Schaufeli, & Le Blanc, 2013). Self-efficacy also changes over time and is sensitive to alterations 

in context (Bandura, Barbaranelli, Caprara & Pastorelli, 2001; Ouweneel et al., 2013). Further, 

Chiviacowsky and Harter (2015) note that limiting learners’ opportunities for success hinders 

learning because it reduces their perception of their ability. In fact, Bandura argues that one 

particularly important factor that contributes to improved self-efficacy is the experience of 

success, termed “mastery experiences” (Brand & Wilkins, 2007). 

Bandura (1997) notes that self-efficacy plays a role in transferring between contexts and 

activities (generalization and transfer) (Zimmerman, 2000). Based on Bandura’s (1977) 

dimensions, Holladay and Quinone (2003) discuss the division of self-efficacy into level of 

difficulty, strength of confidence and generality across skills and argue that ‘generality’, which is 

to take confidence in one skill set and apply it to another, is the aspect of self-efficacy that 

contributes to generalization and transfer. Further, Issurin (2013) states that, “…self-efficacy as 

an individual factor also affects training transfer [read: generalization and transfer]. In the long 

run, those persons with higher confidence will be more efficient in applying newly acquired 

skills and abilities”. During a stick balancing task, self-efficacy was also shown to be a mediator 

for transfer demonstrated by improved feelings of belief in one’s ability across the progressively 

easier-to-more-difficult task (Stevens, Anderson, O’Dwyer, & Williams, 2012).  

1.4.4 Strategy use 

In line with the TAPT theory, the use of strategies to solve skill performance problems across 

skills, harnesses one’s metacognitive abilities, i.e., the awareness of one’s own thinking (Flavell 

& Wellman, 1977; Kennedy & Coelho, 2005). Using problem solving skills and other strategies 

to understand performance has been demonstrated to improve generalization and transfer more 

so than when people are provided with just facts (Bransford & Schwartz, 1999). Learning global 

strategies can also be beneficial as they can be applied to multiple skills, “A common argument 

for emphasizing strategies is that if one can identify and teach very general strategies applicable 

to a broad range of tasks (e.g., metacognitive strategies or generic problem-solving strategies), 



 

 

13 

then very general [read: generalization and] transfer of learning can presumably be achieved 

(McKeough, 2013, p. 7). To add, while one can learn a task by focusing on it (domain-

specific/task-specific) the “generation of new ideas can be accomplished by applying relatively 

powerful heuristics that cut across domains” (McKeough, 2013, p. 6; Weber & Perkins, 1989). 

1.4.5 Geusgens’ Six Principles to support generalization and transfer in 
rehabilitation 

Within cognitive rehabilitation specifically, a comprehensive review of transfer [read: 

generalization and transfer] by Geusgens (2007) concluded that there is a need for more research 

into transfer [read: and generalization] and outlined six key principles to support transfer [read: 

and generalization] for clients undergoing therapy. These principles were also recently used as a 

suggested guide for promoting transfer in occupational therapy practice (Babulal, Foster, & 

Wolf, 2016). The principles are - Principle one: the client is aware of what transfer is and how it 

works. Principle two: the client must first have an awareness of his/her abilities before deciding 

on strategies to improve functioning. Principle three:  the client needs to be able to apply 

judgment to when and where transfer can be applied. Principle four: general knowledge should 

be taught to the client. Principle five: practice variability should be incorporated. Principle six: 

transfer must be taught as the client learns. 

 Summary 1.5

As can be seen from the literature on generalization and transfer, there are many ways to define 

and classify the application of learning to new contexts and performance patterns. This presents a 

major barrier to understanding generalization and transfer during rehabilitation interventions. 

Two main theories of transfer have been suggested as potential explanations for generalization 

and transfer. As well, several other factors shown to support generalization and transfer have 

been identified. A particular therapeutic intervention, CO-OP, reports success on generalization 

and transfer outcomes. An understanding of how generalization and transfer occurs during CO-

OP may help to elucidate the mechanisms of generalization and transfer, in general.  Here, the 

CO-OP Approach and the key features that are thought to support generalization and transfer are 

described. 
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 What is CO-OP? 1.6

Framed in a learning paradigm, CO-OP is a top-down, evidence-based, client-centred 

intervention for individuals with performance difficulties (Polatajko et al., 2001). Originally 

developed for children with developmental coordination disorder (DCD), CO-OP has since been 

applied to a variety of populations and ages including stroke (Henshaw, Polatajko, McEwen, 

Ryan, & Baum, 2011; McEwen, Polatajko, Huijbrets, & Ryan, 2010; McEwen, Polatajko, Baum, 

Rios, Cirone, Doherty, & Wolf, 2015), cerebral palsy (CP; Cameron, Craig, Edwards, Missiuna, 

Schwellnus, & Polatajko, 2017), attention deficit hyperactive disorder (ADHD: Gharebaghy, 

Rassafiani & Cameron, 2015), Asperger’s Syndrome (Rodger & Brandenburg, 2009; Rodger, 

Ireland & Vun, 2008; Rodger, Springfield & Polatajko, 2007), acquired brain injury (ABI: 

Missiuna et al., 2010), and traumatic brain injury (TBI: Dawson et al., 2009; Dawson, Binns, 

Hunt, Lemsky, & Polatajko, 2013; Poulin, Korner-Bitensky, Bherer, Lussier, & Dawson, 2017). 

A recent review of the CO-OP literature demonstrated that all experimental studies examining 

CO-OP reported positive changes in skill performance following CO-OP intervention, regardless 

of study populations (Scammell, Bates, Houldin, & Polatajko, 2016). Further, it was noted that 

several studies reported on transfer (referred to as generalization and transfer in this thesis) 

(Scammell et al., 2016). 

CO-OP comprises seven ‘key features’, described as follows: 1) Session structure - Sessions are 

one hour in length and can be once or twice a week in the therapy environment or in the home 

environment. The first session is the assessment day and the second session is the introduction 

day where clients are taught a global strategy, described in more detail below (see Goal Plan Do 

Check - GPDC). During the remainder of the sessions, up until the final session, CO-OP 

intervention occurs and the goals are reviewed and performed one at a time, or sometimes within 

the same session. In addition, homework is provided so that clients are encouraged to use their 

learned strategies at home/school/work. The final session is a wrap up session and the 

assessments are redone for post-intervention testing. 2) Client-selected goals - Using the 

Canadian Occupational Performance Measure (COPM: Law, Baptiste, McColl, Opzoomer, 

Polatajko, & Pollock, 1990), clients select the goals to be trained with the guidance of the 

therapist. Self-selection of goals is crucial to the motivational component of skill performance. 

Clients are asked to choose three to four goals that they would like to work on with the therapist 
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(to become the trained goals) and one to three goals that they would like to become more skilled 

at in the future (to become the untrained goals). 3) Dynamic performance analysis (DPA) - 

discussed in greater detail below, this feature of CO-OP is integral to the understanding and 

breakdown of skill performance and subsequent strategy generation. 4) Cognitive strategy use - 

Developed through DPA, cognitive strategies are also an integral part of CO-OP that help 

participants acquire new skills (strategies specific to the skill) and apply more general strategies 

to different skills or situations (global strategies), 5) Enabling principles - The following 

principles provide therapists with ways to enable clients, they are: “make it fun”, “promote good 

strategy use”, “work towards independence” (this is a key enabling principle of CO-OP, as it 

specifically encourages therapists to promote generalization and transfer throughout the program 

so that clients can achieve greater independence). 6) “Guided discovery” - As described above, 

this is a type of instructional mode that supports the generation of client ideas through Socratic 

questioning. This is the main instructional mode of CO-OP that therapists must use to facilitate 

strategy generation to achieve skill acquisition and generalization and transfer, and, 7) 

Parent/significant other involvement - Parents and significant others are encouraged to observe 

and/or join in the therapy. The parent/significant other caregiver can then facilitate the transition 

to home by provide encouragement for the application of strategies. 

1.6.1 Does CO-OP address generalization and transfer? 

In CO-OP, generalization and transfer are explicit aims. Several of the key features have been 

included specifically because they are thought to support generalization and/or transfer, among 

them client-selected goals, strategy use, guided discovery and DPA (Polatajko & Mandich 2004; 

McEwen & Houldin, 2017). While the creators of the approach presume these factors support 

generalization and transfer this has not been empirically tested. 

 Why is CO-OP likely to achieve generalization and transfer?  1.7

CO-OP incorporates all of the features that have been shown to support transfer that were 

described in the previous section (i.e., variable practice, guided discovery, a focus on strategy 

use and self-efficacy) as well as all Geusgens’ Six Principles for transfer identified by Geusgens 

(2007). Here, these features are discussed in the CO-OP Approach context. 
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1.7.1 Variable practice 

Incorporating variability into training by altering timing or the way in which the skill is 

performed is embedded in the CO-OP Approach (McEwen et al., 2010; 2015). Variable practice 

is incorporated during CO-OP sessions when clients are encouraged to try new skills in different 

settings and to practice those skills in different ways.  

1.7.2 Guided discovery 

Guided discovery is the key instructional mode that CO-OP therapists use to work with clients to 

assist them towards skill acquisition, generalization and transfer. While direct instruction can be 

used at times, use of guided discovery is what separates CO-OP from most other top-down 

rehabilitation approaches (Martini, Mandich & Green, 2014). Through guided discovery, clients 

are taught to think through their performance with the use of DPA and also consider when the 

performance of that skill may come up in other contexts in daily life, in addition to opportunities 

for using learned strategies in the future.  

1.7.3 Strategy use 

Strategy use is an intrinsic feature of CO-OP. Both domain specific strategies (DSS) and a global 

strategy that supports skill acquisition and generalization and transfer of learning are used. 

Sangster, Beninger, Polatajko and Mandich (2005) report a significant difference in number of 

DSS used between a CO-OP and contemporary treatment (CT) groups. At post-test, the CO-OP 

group showed an increase in total strategies and the CT group dropped in the number of 

strategies used. The CO-OP group had greater use of the body position, task 

modification/specification and the attention to task strategy than the CT group. A global strategy 

is taught at the beginning of CO-OP and used iteratively throughout the intervention as an aid to 

solving performance problems to achieve the client's goals. Drawn from Meichenbaum (1977), 

this global strategy is called GOAL PLAN DO CHECK (GPDC). With the guidance of the 

therapist, the client determines the GOAL, develops a PLAN to achieve the goal, DOes the plan, 

and then CHECKs whether the plan was successful. If the plan was not effective, the client then 

develops a new plan and the process is repeated. The plan frequently includes self-identified, 

personalized, DSS that are specific to the client’s performance issue. For example, one client 

may need a strategy related to grasping the pencil to support writing while another may need a 
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strategy related to keeping his ankles upright while rollerblading. GPDC is intended for use 

across any goal and in any situation, hence the term ‘global’ in referring to this type of strategy.  

1.7.4 Self-efficacy 

A main consideration in creating the CO-OP Approach was the need to experience success 

(Polatajko and Mandich, 2004). As discussed above, Bandura states that positive events through 

‘mastery experiences’ contribute to improved self-efficacy and willingness to try new things 

(Bandura, 1997; Brand & Wilkins, 2007). CO-OP, which is focused on creating mastery 

experiences can be presumed to improve self-efficacy and this has been investigated in several 

studies (Cameron et al., 2016; Dawson et al., 2014; McEwen et al., 2010, 2015; Mendes & 

Polatajko, 2004; Poulin, et al., 2017; Roy, Mann, Gimeno, & Polatajko, 2016). In all cases the 

findings demonstrated that self-efficacy shifts over the course of CO-OP intervention. Children 

with DCD, CP, dystonia, and adults with stroke, TBI and subjective cognitive deficits following 

CO-OP intervention, have all demonstrated greater positive self-efficacy following CO-OP (in 

some instances relative to other control or contemporary treatment group) (Mendes & Polatajko, 

2004; Cameron et al., 2016, Roy et al., 2016; McEwen et al., 2010, 2015; Poulin, et al., 2017; 

Dawson et al., 2014, respectively). 

1.7.5 Geusgens’ Six Principles 

Interestingly, each of Geusgens’ (2007) Six Principles are inherent to the CO-OP Approach, in 

some instances explicitly while in others implicitly. Principle one: A client is aware of what 

transfer is and how it works. Throughout CO-OP intervention clients are actively encouraged to 

generalize and transfer learning via goal selection at the beginning, through application of 

strategies from one aspect of performance to another or from one goal to another and through 

homework throughout the intervention. Principle two: The client must first have an awareness of 

his/her abilities before deciding on strategies to improve functioning. During CO-OP, framed in 

GPDC, the therapist repeatedly asks how the client thinks the performance went for them (more 

description on this below, see DPA). In doing so, the client is cued to focus on his/her 

performance and a plan of action. It is an expectation that the client will eventually come up with 

these ideas on his/her own. Principle three: The client needs to be able to apply judgment to 

when and where transfer can be applied. Throughout CO-OP intervention, clients are cued to 



 

 

18 

think about when the skills or strategies they are learning can be applied to other skills or 

situations. Principle four: General knowledge should be taught to the client. In CO-OP there are 

several instances of this – for example, the use of GPDC and the emphasis on applying skills 

beyond therapy as well as the use of the DSSs ‘supplementing task knowledge’ and ‘task 

specification’. Principle five: Practice variability should be incorporated. CO-OP incorporates 

variable practice by encouraging clients to try skills in different ways as they explore strategies 

to be applied to those skills. In addition, to vary the practice, two or all three of the three selected 

goals performed during CO-OP training are often performed in the same session so that the client 

has an opportunity to work on different skills in the same session. Principle six: Transfer must 

be taught as the client learns. Similar to principles one and three, transfer is emphasized 

throughout CO-OP training to ensure that the client is not just trained on the skills learned, but is 

also trained to become aware of situations that might be appropriate for applying learned skills or 

strategies. In fact, promoting learning, independence and generalization and transfer are the key 

‘Enabling Principles’ of CO-OP (Polatajko & Mandich, 2004). 

 How do we think CO-OP supports generalization and 1.8
transfer? 

It is proposed that CO-OP supports generalization and transfer through guided discovery, 

strategy use and shifts in self-efficacy (see Chapter 4). The role of a CO-OP therapist is to guide 

clients to discovery solutions to their performance problems to achieve mastery. By this method 

of instruction, the therapist works toward ensuring that the client feels a sense of ownership over 

the strategies they identify and over their skill performance success. Shifts in self-efficacy may 

occur throughout this process or as a result of success.   

1.8.1 Dynamic performance analysis 

Unique to the CO-OP Approach is a method of self-monitoring that taps into the meta-cognitive 

abilities of the client called dynamic performance analysis (DPA). Self-monitoring, which is to 

become aware of one’s own thinking and performance, is known to support generalization and 

transfer (Perkins & Salomon, 1992). Perkins and Salomon (1992) summarize the effects of self-

monitoring on transfer, stating that:  
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The researchers isolated the factor that appeared to account for [transfer] success: 

teaching the children not just to apply the strategy but to monitor their own thinking 

processes in simple ways. Presumably, this activation of self-monitoring helped the 

children later to recognize when they might apply the strategy they had learned. (p. 7) 

Through guided cueing DPA is used to help clients to understand performance problems and 

develop strategies to overcome those issues. The self-identification of global and personalized 

strategies is supported through the CHECK of GPDC - a process of DPA. DPA is a way of self-

monitoring, but is specific to the performance of a skill. It is an explicit method of uncovering 

performance breakdowns to target improvements (Polatajko et al., 2001). During CO-OP, the 

therapist models DPA, which is fundamental to identifying strategy solutions and cues the client 

to do the same. A DPA demonstrates that the person is aware that something has gone wrong 

and, in some cases, can identify what exactly what went wrong. Through this method, 

performance problems are identified and strategies for solutions are created and tested.  

A ‘proof of principle’ study using video analysis of CO-OP training sessions with children with 

DCD showed that the children became active users of DPA, and even began to use DPA 

spontaneously without therapist prompting over the course of the intervention (Hyland & 

Polatajko, 2012). More importantly, they displayed far greater quality DPA skills than their peers 

who received contemporary occupational therapy or direct skill training (Hyland & Polatajko, 

2012). Similarly, Schneiderman, McEwen, Kinslikh, &  Polatajko (2008) have shown that adults 

who have experienced a stroke also begin to spontaneously carry out DPAs. The process of DPA 

is therefore, thought to contribute to the generalization and transfer of skills by providing the 

client with a means to understand their performance.  

1.8.2 Proposed G&T Model 

Given that CO-OP comprises several features that independently have been shown or theorized 

to support generalization and transfer, it can be hypothesized that one or more of these, alone or 

in combination, work to achieve generalization and transfer of skills. Thus, a model was 

developed, called the G&T Model (see Figure 1.1). This G&T Model proposes that there are 

several relationships at play in the support of generalization and transfer during CO-OP. As the 

G&T Model illustrates, it is proposed that guided discovery facilitates the individual’s ability to 
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carry out a self-generated DPA and identify cognitive strategies to support skill acquisition. 

When these self-generated strategies produce the desired result, there is an experience of success. 

This ‘mastery experience’, which contributes to positive self-efficacy, in turn supports 

generalization and transfer. In contrast, direct instruction methods, which achieve skill 

acquisition, do not achieve generalization and transfer. 

Figure 1.1 The G&T Model. 

 

 Summary  1.9

CO-OP was designed to achieve generalization and transfer through a variety of features that 

operate sequentially or together. Guided discovery helps learners to use DPA to discover their 

own strategies for successful skill performance and to apply those strategies in a problem solving 

framework. A key quest of rehabilitation is the generalization and transfer of gains made in 

therapy to everyday life. Studies investigating the CO-OP Approach report achieving 

generalization and transfer, but the mechanisms for how this occurs have not been examined. 

The four chapters that follow present three projects that were conducted to explore the CO-OP 

Approach and the way in which it achieves generalization and transfer. 
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Chapter 2 The Cognitive Orientation to daily Occupational 
Performance Approach and transfer: A scoping review 

 

 

Original article published in the Occupational Therapy Journal of Research. Permission to 

reproduce within this dissertation was obtained from OTJR. 

Houldin, A., McEwen, S.E., Howell, M.W., & Polatajko, H.J. (2017) The Cognitive Orientation 

to daily Occupational Performance Approach and transfer: A scoping review. OTJR: 

Occupational, Participation and Health, doi:1539449217736059. 
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 The Cognitive Orientation to daily Occupational 2
Performance Approach and transfer: A scoping review 

 

 Abstract 2.1

Background: Transferring learning from therapy to everyday life skills is a necessary step for 

successful therapy outcomes, yet rarely addressed and achieved. However, a cognitive approach 

to skill acquisition, the Cognitive Orientation to daily Occupational Performance (CO-OP), 

explicitly identifies transfer as an objective and incorporates elements into the intervention to 

support transfer. Objective: A scoping review was undertaken to explore the nature and extent of 

the research regarding CO-OP and transfer. Methods: An on-line search of 10 databases was 

conducted to identify and examine articles reporting on CO-OP and transfer. Findings: The 

search yielded 25 documents that addressed CO-OP and transfer. The studies used a variety of 

approaches to evaluate transfer; all reported transfer on at least one, and in many cases, multiple 

transfer outcome variables. Conclusion: The CO-OP literature addresses transfer across a variety 

of populations and settings using a variety of approaches. Further work is required to establish a 

common approach to examining transfer in the CO-OP literature and the literature in general.  

KEYWORDS: evidence-based practice, occupational performance, rehabilitation, intervention 
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 Introduction 2.2

A primary goal of rehabilitation is improvement in daily skill performance, in the real world. 

This usually requires that the learning from skills acquired in clinical settings is applied to 

untrained skills outside of the therapeutic environment, most commonly referred to as ‘transfer’ 

of learning. The importance of transfer cannot be overstated. Unfortunately, transfer is 

notoriously difficult to attain (Geusgens et al., 2007; Eiriksdottir & Catrambone, 2011; Krakauer, 

2006); most interventions, if they address it, fail to demonstrate transfer of learning (Ylvisaker et 

al., 2005; Zelinksy, 2009). As Krakauer (2006) has noted “training subjects on a task repeatedly 

in the clinic may lead to improved performance in that particular task but not transfer to any 

other activities of daily living (ADL) when they get back home” (p 85).  

An important exception may be the Cognitive Orientation to daily Occupational Performance 

approach (CO-OP; CO-OP Approach), which specifically identifies transfer as an objective; CO-

OP studies frequently include an evaluation of transfer. The purpose of this study was to examine 

the nature and extent of transfer in the published CO-OP literature. We begin with an overview 

of transfer, a brief description of the CO-OP Approach and then present the findings from a 

scoping review of studies addressing transfer in the CO-OP literature. 

2.2.1 An overview of transfer 

Transfer of skill from previous learning to new learning is discussed in many bodies of literature, 

including motor learning, education/psychology, human resources, and rehabilitation, often in 

different ways. In motor learning, where transfer is considered a primary objective (Adams, 

1987; Levin, Weiss & Keshner, 2015), it is commonly defined as the degree to which learning 

one motor skill influences the learning of another skill or a variation of that skill across time 

(Mussgens & Ullen, 2015); for example, from initially throwing an object to one point, then 

transferring that skill to throwing to a point further away (Sanli & Lee, 2015). In the 

psychology/educational literature definitions of transfer involve the ability to apply knowledge 

obtained in the classroom to another context or concept (Perkins & Salomon, 2012). Within the 

human resources (HR) literature transfer has been defined as the generalization of knowledge 

gained from HR training to its use in the actual workplace, as well as maintenance of this over 

time (Burke & Hutchins, 2007; Baldwin & Ford, 1988). As can be seen from the above, in the 
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literature, the term transfer is variably used to refer to previous learning being applied to new 

skills, to new contexts, or both. In the book introducing CO-OP, Polatajko and Mandich (2004) 

distinguish between applying learning to new skills and to new contexts, referring to the former 

as transfer and the latter as generalization. They indicate that transfer “refers to the degree to 

which learning one skill influences the learning of another skill…” (Polatajko & Mandich, 2004, 

p. 32-33). This is consistent with the definition of transfer provided in the rehabilitation science 

literature by Geusgens (2007) in her comprehensive overview of transfer as it relates to cognitive 

rehabilitation, i.e. transfer is “…the way in which prior learning affects new learning or 

performance” (p. 11).  

2.2.2 Operational definition and evaluation of transfer  

Transfer is a complex process (Rienhoff, Hopwood, Fischer, Strauss, Baker, Schorer, 2013) and 

reaching a consensus on a definition and evaluation of transfer is a difficult undertaking (Barnett 

& Ceci, 2002). Recognizing the difficulties of defining transfer, we chose to draw on the 

definition from Geusgens (2007) and that cited by the CO-OP authors, Polatajko and Mandich 

(2004) to develop our operational definition. For the purposes of this review we defined transfer 

as occurring when learning one skill influences the learning of a, new, skill, allowing the learner 

to draw on previous experiences to perform new skills. For example, transfer can be seen in the 

soccer coaching literature when it is noted that once an 'instep pass' is learned at a particular 

speed, height, distance and direction, it still needs to still be practiced at different speeds, heights, 

distances, and directions (Williams & Hodges, 2005). Also for the purposes of this scoping 

review, we accepted as indicators of transfer any data related to the performance of a skill that 

was not the direct target of the intervention. To operationalize that further, we drew on a review 

of transfer in cognitive rehabilitation by Geusgens (2007) in which it is suggested that transfer 

can be measured by examining untrained skills, daily tasks that are tested in a standardized 

manner, or daily life outcomes provided by clients, caregivers and staff that can include self-

ratings or daily logs. Making a distinction between formal measures and anecdotal data, we 

identified four indicators of transfer (Figure 2.1): 

1. Performance data on untrained skills – i.e. skills that were not the focus of intervention  

2. Scores from standardized assessments of activities, skills, or performance components 
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3. Scores from validated patient (family)-reported outcome measures of health status, 

health-related quality of life, participation, emotion, or self-efficacy  

4. Anecdotal reports 

Figure 2.1 Summary of the indicators of transfer 

 

Legend: COPM – Canadian occupational performance measure, PQRS – performance quality 

rating scale, DEX – dysexecutive questionnaire, ARAT – action research arm test, M-ABC – 

movement assessment battery for children, AMPS - assessment of motor and process skills, 

BOTMP - Bruininks-Oseretsky test of motor impairment, SIS – stroke impact scale, RNL – 

reintegration to normal daily life, QOL - Flanagan’s quality of life scale, CPI - community 

participation index, LOG = activity log. 

2.2.3 Cognitive Orientation to daily Occupational Performance (CO-OP) 

The CO-OP Approach is a customized cognitive-based, client-centred, task-specific training 

approach that has four identified objectives: skill acquisition, strategy use, generalization, and 

transfer. In CO-OP, both the transfer of skills as well as strategies used are targeted. CO-OP 

represents a departure from typical task-specific approaches in several important ways, three of 

which are highlighted here. One: CO-OP employs a problem solving framework, captured by a 

global strategy “GOAL-PLAN-DO-CHECK” (GPDC; Meichenbaum, 1977). This framework 
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entails establishing a goal (GOAL), making a plan for achieving that goal incorporating specific 

strategies (PLAN), carrying out the plan (DO), and then evaluating whether or not the plan was 

employed and, if so, whether or not it was effective (CHECK). If the PLAN was not effective 

(i.e., GOAL was not attained), the client is guided to modify it; to identify new potential 

strategies and the process is repeated. Two: CO-OP applies the problem-solving framework 

using guided discovery as the instructional approach to identifying cognitive strategies to 

improve performance. Guided discovery is discussed primarily in the educational and 

psychological literature as a method of instruction that sits in the middle ground between direct 

teaching and pure discovery learning (Mayer, 2004). In a guided discovery approach the learner 

is encouraged to self-discover but works under the close guidance of an instructor, or as in the 

case of CO-OP, usually an occupational or physical therapist. Learners are not provided with 

answers; rather, they are guided towards finding a strategy that works for them. Three: 

throughout CO-OP, a process of dynamic performance analysis (DPA) is used to ascertain where 

the performance is breaking down and identify potential strategies that may improve 

performance (Polatajko et al., 2001). DPA is a structured method of ‘understanding’ the 

performance by scrutinizing and describing its breakdown, and differs from typical task analysis 

in that it avoids assigning causality of performance breakdowns to underlying impairments such 

as weakness, poor coordination, inattention, or memory deficits.   

CO-OP is different from typical task-specific approaches in one other important way. Unlike 

many approaches, CO-OP embeds transfer techniques into the approach:  the CO-OP literature 

frequently reports on transfer of learning (Scammell et al., 2016). The purpose of this review was 

to explore the nature and extent of transfer in the published CO-OP literature. To achieve this 

objective, we posed three questions: 

(1) What is the nature of the literature addressing CO-OP and transfer?  

(2) Which transfer outcomes are reported in the CO-OP literature? 

(3) What is the nature of the findings reported regarding transfer following CO-OP 

intervention?   
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 Methods 2.3

A scoping review approach, as described by Arksey and O’Malley (2005), was used. Through an 

examination of the breadth of the literature, a key aim of a scoping review is to consolidate 

research outcomes and to determine the ‘gaps’ within a particular literature.  In providing an 

overview across studies, a new interpretation of the study outcomes may emerge. Levac and 

colleagues (2010) acknowledge the relevance of this type of review within the Rehabilitation 

Sciences, in which randomized control trials may be limited and case studies are more common. 

The methodological framework designed by Arksey and O’Malley (2005) was used to conduct 

this review, this included: 1) identification of the research question, 2) identification of studies 

relevant to the research question, 3) selection of studies, 4) data charting, and 5) collation and 

summary of results. To conduct this scoping review we applied the Population, Intervention, 

Comparison, Outcome (PICO) framework (Richardson, Wilson, Nishikawa & Hayward, 1995). 

The literature was searched for intervention studies with any adult or child population (P), in 

which CO-OP was the primary intervention under investigation (I), with or without comparison 

to control interventions (C), and in which transfer was addressed as an outcome (O). For the 

purposes of this study, outcomes were deemed to be “transfer outcomes” if they met either of the 

following criteria: 1) the authors specifically indicated that a particular outcome or measure was 

used to evaluate transfer, or 2) the measures reported fell under one of the four broad evaluation 

indicators of transfer we described above.  

To form the initial list of articles, a search was conducted using the terms "cognitive orientation 

to daily occupational performance" and "cognitive orientation to occupational performance”, in 

the following search engines: CINAHL, MEDLINE, COCHRANE library, EMBASE (1980-

2016), Scopus, AMED, Proquest, PsychInfo (1806-present), Pubmed and Web of Science. From 

that list, the inclusion criteria were: (a) use of the term “cognitive orientation to [daily] 

occupational performance” in the body of the document, (b) written in English, (c) > 100 words 

on CO-OP and (d) an experimental research study. The exclusion criteria were reviews, study 

protocols, discussion papers and non-journal documents (i.e., books, dissertations, newspaper 

articles, presentations, abstracts, conference documents and magazine articles, etc.) The 

reference lists of the articles identified through this search were hand searched to ensure no 

articles were missed or included duplicates. Articles previously known to the authors were also 
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included. Next, a second exclusion was applied by following the PICO criteria described above, 

resulting in the final list of articles for full-text review.  

Prior to extracting data, two raters (AH and MH) independently classified the articles into 

criterion: A) articles that addressed transfer, according to the criteria described above, even 

though the authors did not specifically indicate that the data they reported addressed transfer 

outcomes, or B) articles that explicitly reported on transfer. For any discrepancies in article 

sorting among the raters, the articles in question were read again in full and issues were 

discussed until a consensus was reached. The full text of articles was then examined and data 

were extracted to answer the three research questions listed above. To describe the CO-OP 

literature on transfer we extracted typical descriptors: year of publication, journal, authors, 

country, population addressed, sample size, research question, design, intervention delivery, 

skills addressed, outcome measures, and findings. To identify the indicators of transfer we 

applied the classification system described above. To explore the findings regarding transfer, we 

both noted the findings for each indicator of transfer, as reported, and explored the results 

according to their contribution to the literature.  

 Results 2.4

Objective 1 - “What is the nature of the literature that addresses CO-OP and transfer?”  

Figure 2.2 displays a flow chart of articles considered for the review and the process of 

selecting/eliminating relevant articles. Initially, 347 articles were identified, plus an additional 8 

articles known to the authors. 211 duplicate documents were excluded. An additional 105 articles 

were removed according to the exclusion criteria, leaving 39 articles identified for full-text 

review. Of those, 14 were excluded based on the PICO criteria or exclusion criteria: a) articles 

that neither mentioned transfer or provided data on transfer outcomes (n = 8), b) articles that 

mentioned transfer but did not evaluate it, as per our definition (n = 4), and c) articles that 

discussed the transfer results previously reported in other articles (n = 2).  
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Figure 2.2 PRISMA Flow chart of inclusion and exclusion of studies for this review. 

 

At the time of the final article count for this study (April 2016) the CO-OP literature on transfer 

consisted of twenty five articles, nine meeting criterion A and 16 meeting criterion B. They were 

published between 2001 and April 2016, in a variety of journals in five countries (Canada, 

America, Australia, Hong Kong and Iran).  The articles, in all but one case (Chan, 2007) had 

multiple authors involved, 65 different authors in total. In a number of cases the articles came 

from the same lab and one of the authors appeared on 15 of the articles. All reported data were 

based on intervention studies with two using secondary analyses and 23 reporting original data. 

In three cases the studies reported on the same participants as previous studies but in each case 

the data reported had not been reported in the earlier study.   
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The studies addressed eight populations with a broad range of sample sizes (see Table 2.1). The 

earlier CO-OP studies were exclusively with child participants (Table 2.2), beginning with the 

study of children with Developmental Coordination Disorder (DCD; n = 8 studies), and later 

followed by children with Asperger’s (n = 3 studies), paediatric Acquired Brain Injury (ABI, n = 

1 study) and Attention Deficit Hyperactivity Disorder (ADHD, n=1 study). As of 2009, studies 

began to address adult populations including stroke (n = 7 studies), Traumatic Brain Injury (TBI, 

n = 4 studies), and subjective mild cognitive difficulty (n = 1 study). 

Table 2.1 Main outcomes listed for each article in review. 

FIRST	
AUTHOR		

YEAR	of	
Publication	 POPULATION	 n	

AGE	
GROUP	

CONTROL	
GROUP	
TYPE	

DESIGN	OF	
TRANSFER	
COMPONENT	
OF	STUDY	 MAIN	TRANSFER	OUTCOMES	

Studies	without	control	condition	 	

McEwen	 2010b	 Stroke	 5	 ADULT	 ✕	 	 Interviews	provide	examples	of	skills	not	trained	in	
the	intervention	attempted	at	home	

Chan	 2007	 DCD	 6	 CHILDREN	 ✕	 	 The	differences	in	AMPS	motor	and	process	scores	
pre	and	post	intervention	were	statistically	
significant.	The	difference	in	the	fine	motor	
component	of	the	BOTMP	score	was	not	
significant.	

Green	 2008	 DCD	 43	 CHILDREN	 ✕	 	 MABC	total	impairment	outcomes	improved	
(greater	than	4	points).	

Rodger	 2007	 Asperger's	 2	 CHILDREN	 ✕	 	 Parent	diary	entries	provide	examples	of	improved	
performance	on	tasks	not	addressed	in	
intervention.	

Rodger	 2008	 Asperger's	 2	 CHILDREN	 ✕	 	 Parent	rating	for	child	1	improved	from	fewer	
social	skills	to	average.	Child's	own	rating	
improved,	but	remained	at	average	level.	For	child	
two,	no	SSRS	category	changes	occurred.	

Rodger	 2009	 Asperger's	 2	 CHILDREN	 ✕	 	 Both	children	showed	improvement	on	VABS,	
degree	of	improvement	variable.	However,	the	
daily	living,	socialization	and	composite	scores	of	
both	children	remained	below	1st	percentile.	

Ward	 2004	 DCD	 2	 CHILDREN	 ✕	 	 VABS	-	communication,	daily	living,	composite	
score	-	improved	for	both	participants.	No	change	
for	either	child	on	the	VMI.	

Henshaw	 2011	 Stroke	 2	 ADULT	 ✕	 	 Improvement	of	10	points	or	more	on	SIS	Recovery	
(1),	strength	(1),	emotion	(1).	Both	improved	on	
FIM	and	one	on	RNL.	Decrease	on	SIS:	hand	
function	(2),	communication	(1),	memory	(1).	No	
change	on	CES-D	or	ACS.		
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FIRST	
AUTHOR		

YEAR	of	
Publication	 POPULATION	 n	

AGE	
GROUP	

CONTROL	
GROUP	
TYPE	

DESIGN	OF	
TRANSFER	
COMPONENT	
OF	STUDY	 MAIN	TRANSFER	OUTCOMES	

Dawson	 2009	 TBI	 3	 ADULT	 ✕	 	 With	a	change	of	at	least	2	points	considered	
meaningful	on	the	COPM,	self	report	of	perceived	
performance	improved	for	4/7	skills	and	for	
satisfaction	for	7/7	skills.	Significant	others'	
reports	showed	improvement	on	performance	for	
2/7	skills	and	for	satisfaction,	3/7	skills.	2	
participants	improved	on	the	DEX.	

McEwen	 2009	 Stroke	 3	 ADULT	 ✕	 	 Post	test	significance	for	SIS	domains:	physical	and	
hand	(*2	participants),	participation	(1),	overall	(1),	
SEM	(1),	ABC	(1).	Decrease	of	clinical	significance	
for	SIS	emotional	(1),	hand	(1).	Follow-up	-	
significance	for	SEM	(1),	SIS	physical	(1),	ADL	(2),	
hand	(2),	overall	(1),	participation	(2),	ABC	(1).	
Decrease	for	SIS	emotional	(1).	

Missiuna	 2010	 ABI	 6	 CHILDREN	 ✕	 	 VABS-all	domains-	statistically	significant	at	post	
test	for	average	of	all	participants	

Ng		 2013	 TBI	 3	 ADULT	 ✕	 	 1-2	participants	showed	significant	improvement	
on	DEX,	QOL,	MPAI.	1	participant	improved	to	
criterion	at	post	test	and	follow	up	for	all	
untrained	goals	for	COPM	performance,	other	did	
not	improve	at	post	or	follow-up.	2	participants	
improved	on	COPM	satisfaction	at	follow-up,	other	
did	not.		No	significance	on	DEX,	QOL,	MPAI	
maintained	at	follow-up	except	one.	Interviews	
revealed	transfer	demonstrated	outside	of	
therapy.		

Skidmore	 2011	 acute	stroke	 1	 ADULT	 ✕	 	 All	assessment	scores	improved	to	varying	
amount,	most	notably,	NIHSS	from	moderate	to	
minor	stroke	(7	to	3).	HRSD	from	less	than	normal	
to	normal	(13	to	6)	range.	FIM	clinically	significant	
by	29	points.	PASS	improved	by	1.8	on	4	point	
scale.	Engagement	score	from	3	to	5	points.	

Studies	with	a	control	condition	–	Person	as	own	control	 	 	

Gharebaghy	 2015	 ADHD	 6	 CHILDREN	 ✕	 SCED	

multiple	
baseline	

BOTMP	improved	in	all	participants	except	one.	All	
pre-post	COPM	satisfaction	and	performance	
scores	improved	greater	than	2	points	(with	the	
exception	of	one	child’s	goal	that	improved	by	1	
point)	in	both	children	and	parent	scores.	Many	
instances	were	greater	than	4	to	as	much	as	8	
points.		

McEwen		 2010a	 stroke	 3	 ADULT	 ✕ SCED	

multiple	
baseline	

10	points	or	greater	improvement	on	SIS	domains	
for	physical	(1	participant),	cognitive	(1	
participant),	mobility	(1	participant),	hand	(all	3	
participants).	All	improved	on	one	or	more	of	
CMSA	domains.	SEM	and	ABC	improved	in	all	
participants	for	post	test.	COPM	performance	and	
satisfaction	improved	by	2	or	more	points	for	and	
all	skills	all	participants	except	one.		All	PQRS	for	
untrained	tasks	improved	significantly	above	
baseline	and	standard	deviations	for	follow-up.	
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FIRST	
AUTHOR		

YEAR	of	
Publication	 POPULATION	 n	

AGE	
GROUP	

CONTROL	
GROUP	
TYPE	

DESIGN	OF	
TRANSFER	
COMPONENT	
OF	STUDY	 MAIN	TRANSFER	OUTCOMES	

Post	tests	improved	but	were	mostly	within	SD	
range.	MAL	did	not	improve	at	post	test	but	did	at	
follow	up	on	amount	of	use	and	quality	of	
movement	of	affected	arm.	RNL	score	
demonstrated	a	drop	at	post	test	and	follow-up.	

Studies	with	control	condition	–	Control	Group	 	

Dawson	 2013	 chronic	TBI	 13	 ADULT	 no	
treatment	

partially	
randomized	
RCT	–	double	
blind	

Significant	difference	for	untrained	goals	on	COPM	
performance	and	satisfaction,	compared	to	control	
group,	with	large	effect	size.	Significant	difference	
in	favour	of	CO-OP	on	MPAI	general	participation,	
large	effect	size.	DEX	and	AMPs	were	not	
significantly	different	between	groups,	small	effect	
size.	

Dawson	 2014	 subjective	
cognitive	

19	 ADULT	 no	
treatment	

RCT	 Statistically	significant	for	self-efficacy	post	test	
and	follow-up	for	CO-OP	group,	small	effect	size	
and	no	between	group	differences	with	control.	
Half	the	CO-OP	group	improved	on	COPM	
performance	and	satisfaction,	(clinically)	
significantly	more	than	control	(20%)	for	
performance.	Not	maintained	at	follow-up.	
Variable	results	for	remainder	of	tests	including	
General	Health	Behaviours	and	DKEFs.	4	
participants	decreased	scores	of	perceived	
performance	on	COPM.	

Hyland	 2012	 DCD	 13	 CHILDREN	 CTA	 Secondary	
analysis	

No	significant	differences	between	groups	on	
number	of	DPAs	during	observation	of	skipping	
videos.	However,	with-in	and	between	group	
descriptive	statistics	show	CO-OP	group	used	more	
Level	2	DPAs	spontaneously,	CTA	group	had	no	
spontaneity.		

McEwen	 2015	 stroke	 26	 ADULT	 usual	care	
(UC)	

Exploratory	
RCT	–	single	
blind	

PQRS	improved	post	and	follow-up	with	large	
effect	sizes	(1.2,	1.1,	respectively).	COPM	
satisfaction	improved,	small	effect	size.	SIS	
participation	and	SEG	improved	for	CO-OP,	
moderate	effect	size.	CPI,	importance	of	
participation	improved	for	CO-OP,	small	effect	
size.	Control	over	participation	and	satisfaction	
with	participation	improved	for	CO-OP	(medium	
and	small	effect	size,	respectively).		

Miller	 2001	 DCD	 20	 CHILDREN	 CTA	 RCT	 Both	CO-OP	and	CTA	increased	significantly	on	
VABS	Composite	and	Socialisation.	CO-OP	
increased	significantly	more	than	CTA	on	VABS	
communication	and	motor,	and	approached	
significance	for	daily	living	skills.	Both	groups	
increased	on	all	BOTMP	domains.	Both	
approached	significance	on	developmental	test	of	
VMI.	Neither	improved	on	SPPC.	

Polatajko		 2001	 DCD	 10	 CHILDREN	 CTA	 RCT	 All	VABS	scores	showed	significant	improvement.	
VMI	(small	effect	size)	and	TOMI	(medium	effect	
size)	not	significant.			
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FIRST	
AUTHOR		

YEAR	of	
Publication	 POPULATION	 n	

AGE	
GROUP	

CONTROL	
GROUP	
TYPE	

DESIGN	OF	
TRANSFER	
COMPONENT	
OF	STUDY	 MAIN	TRANSFER	OUTCOMES	

Poulin	 2017	 severe	TBI	 9	 ADULT	 computer	
training	

Partial	RCT	 COPM	performance	improved	at	post-test	in	both	
groups,	though	not	statistically	significant.	COPM	
satisfaction	improved	and	had	large	effect	sizes	in	
both	groups.	Significant	others'	ratings	had	large	
effect	sizes	for	performance	and	satisfaction	of	
both	groups.	Mann-Whitney	U	test	showed	no	
significant	differences	between	groups.	Variable	
results	for	CWIT,	self-efficacy,	LIFE-H	and	TMT	
(DKEFs).	DEX	improved	with	large	effect	size	for	
CO-OP	group,	but	between	group	differences	not	
significant.		

Sangster	 2005	 DCD	 18	 CHILDREN	 CTA	 Secondary	
analysis	

CO-OP	generated	significantly	more	strategies	
than	CTA	at	post	test	during	observation	of	video	
skipping.	

Thornton	 2015	 DCD	 20	 CHILDREN	 no	
treatment	

Quasi	
(stratified)-
experimental	
RCT	

At	post-test:		CO-OP	group	had	significantly	less	
range	of	motion	in	overflow	arm	at	shoulder,	
elbow,	wrist,	compared	to	control;	clip	pinching	
test	significantly	better.	CO-OP	scored	significantly	
higher	than	control	for	handwriting	speed	and	
word	legibility.	No	difference	between	groups	on	
pegboard	task,	M-ABC	or	letter	legibility.	Positive	
results	on	parent	satisfaction	survey.	

Wolf	 2016	 stroke		 26	 ADULT	 usual	care	 Exploratory	
RCT-	single	
blind	

Greater	improvement	for	CO-OP	over	UC	for	SIS	*	
SIS	domains	that	were	not	reported	in	McEwen	et	
al.,	2015:	ADLs	(medium	effect	size),	hand	function	
(medium	effect	size,	also	at	follow-up),	SIS	(med	ES	
and	small	at	follow-up),	recovery	(large	effect	
size),	physical,	emotion,	memory,	communication	
(medium	effect	size).	ARAT	and	ARAT	impairment	
improved,	small	and	medium	at	post	and	follow-
up,	respectively.	DKEFS	condition	4,	medium	effect	
size	at	post	and	follow-up.	

Note. Study design: DCD = developmental coordination disorder; AMPS = assessment of motor and process skills; 

BOTMP = Bruininks–Oseresky test of motor proficiency; MABC = Movement Assessment Battery for Children 

(previously known as the TOMI = Test of Motor Impairment); SSRS = Social Skills Rating Scale; VABS = 

Vineland Adaptive Behavior Scales; CO-OP = cognitive orientation to daily occupational performance; VMI = 

Beery–Buktenica developmental test of visual motor integration; SIS = Stroke Impact Scale; RNL = reintegration to 

normal daily life; CES-D = Center for Epidemiological Studies Depression Scale; ACS = activity card sort; TBI = 

traumatic brain injury; COPM = Canadian occupational performance measure; DEX = Dysexecutive Questionnaire; 

SEM = Stanford self-efficacy for managing chronic disease; ABC = Activity Specific Balance Confidence Scale; 

ADL = activities of daily living; ABI = acquired brain injury; QOL = Flanagan’s Quality of Life Scale; MPAI = 

Mayo-Portland Adaptability Inventory–4 participation index; NIHSS = National Institutes of Health Stroke Scale; 

PASS = Performance Assessment of Self-Care Skills; ADHD = attention deficit hyperactivity disorder; SCED = 

single-case experimental design; Assessments; CMSA = Chedoke–McMaster Stroke Assessment; PQRS = 
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Performance Quality Rating Scale; MAL = motor activity log; RCT = randomized control trial; DKEFS = Delis-

Kaplan executive function system (subcomponents—TMT = Trail-Making Test; CWIT = Color Word Interference 

Test); CTA = contemporary treatment approach; DPA = dynamic performance analysis; ;SEG = self-efficacy gauge; 

CPI = Community Participation Index; FIM = Functional Independence Measure; HRSD = Hamilton Rating Scale 

for Depression; LIFE-H = Assessment of Life Habits; ARAT = action research arm task; SPPC = self-perception 

profile for children.  

Table 2.2 List of articles in chronological order.  

                   

Note. Information includes population, life span age, and types of indictors of transfer: 1 = 

untrained skills; 1b = strategy; 2 = assessments of activities, skills or performance components; 3 

= validated patient(family)-reported outcomes of health status, participation and emotion; 4 = 

anecdotal. DCD = developmental coordination disorder; TBI = traumatic brain injury; ABI = 

acquired brain injury, ADHD = attention deficit hyperactivity disorder. 

FIRST 
AUTHOR YEAR POPULATION LIFESPAN

INDICATOR 
OF 

TRANSFER
Miller 2001 DCD child 2,3,4
Polatajko 2001 DCD child 3,4
Ward 2004 DCD child 2,3
Sangster 2005 DCD child 1b
Rodger 2007 Asperger's child 4
Chan 2007 DCD child 2
Rodger 2008 Asperger's child 3,4
Green 2008 DCD child 2
Dawson 2009 TBI adult 1,2,4
Rodger 2009 Asperger's child 3
McEwen 2009 stroke adult 3
McEwen 2010a stroke adult 1,2,3
McEwen 2010b Stroke adult 4
Skidmore 2010 Acute Stroke adult 2,3,4
Missiuna 2010 ABI child 3
Henshaw 2011 Stroke adult 2,3
Hyland 2012 DCD child 1b
Ng 2013 TBI adult 1,2,3,4
Dawson 2013 Chronic TBI adult 1,2,3
McEwen 2015 Stroke adult 1,3
Dawson 2014 Cognitive Difficulties adult 1,2,3
Gharebaghy 2015 ADHD child 1,2
Thornton 2015 DCD child 1,2
Poulin 2016 Severe TBI adult 1,2,3
Wolf 2016 Acute Stroke adult 2,3
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The majority of skills trained were motor, or daily life skills requiring motor skills (e.g., catching 

a ball, using kitchen utensils); a few evaluated cognitive skills related to problem solving and 

attention during daily life tasks. The vast majority of studies examined the CO-OP intervention 

in a one-on-one face-to-face format. However there were examples of CO-OP being delivered 

one-on-one in tele-rehabilitation (Ng, Polatajko, Marziali, Hunt, & Dawson, 2013), in group 

settings (Thornton, Licari, Reid, Armstrong, Fallows, Elliott, 2015) and in a group via their 

parents (Chan, 2007). 

All Criterion B articles (16) were examined for how the authors defined transfer or, when no 

definition was provided (Criterion B), how they described transfer (see Table 2.3). As can be 

seen the definitions/descriptions differed in detail, however, all addressed past learning applied 

to new learning. For example, McEwen et al. (2015) examined transfer “to a completely 

unrelated task” while Henshaw et al. (2011) referred to the difference in material used as an 

indicator of transfer, such as light to heavyweight jeans for sewing or different types of earrings 

Table 2.3 Statements of Transfer. Bolded statements are considered definitions. 

CRITERION 
FIRST 

AUTHOR YEAR STATEMENTS RELATED TO TRANSFER 

A Chan 2007 "…generalize the learnt skill and techniques in different daily living 
situations in different environments." (p 42) 

  Green 2008 "…transfer of skills to new situations" (p 16) 

  McEwen  2009 "…transfer of learning to new tasks in everyday life." (p 1042) 

  
    "…the seeming tendency for skills to continue improving after 

intervention withdrawal." (p 1050) 

  

Missiuna  2010 "transfer to functional skills of daily living.” (p 208) 

“… to other tasks and settings." (p 216) 

  

Sangster 2005 "As children develop, they acquire the ability to more effectively use 
these knowledge bases to identify and implement cognitive strategies 
as they encounter motor challenges in their everyday environment." 
(p 69) 

  
Skidmore   2011 "…ability to learn and apply the meta-cognitive strategy to his daily 

activities." (p 219) 

  Thornton   2015 "…transfer of the strategies developed to other tasks” (p 6) 
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CRITERION 
FIRST 

AUTHOR YEAR STATEMENTS RELATED TO TRANSFER 

“…to other core impairments." (p 7) 

  Ward  2004 "…transfer of skills outside the intervention…" (p 257) 

  Wolf   2016 "transfer … beyond the specific activities trained." (p 7) 

B 
Dawson  2009 

"…transfer to other goals.” (p 117)  

“…to everyday behaviours." (p 123) 

  

Dawson  2013 "…far transfer—that is, evidence that the learning that has 
occurred in the training can be applied in new contexts related to 
everyday life activities—" (p 1960) 

  
Dawson 2014 "…far transfer…whether the learning that occurred in the 

training could be applied in new contexts…" (p 2) 

  
Gharebaghy 2015 "…transferring the skills and strategies to the other motor based daily 

activities that are not addressed during intervention." (p 14) 

  Henshaw  2011 "…transfer of skills to the home environment." (pp 61-62) 

  Hyland  2012 "transferred to other motor skills." (p 989)  

  
    "to transfer knowledge learned from the intervention to other 

situations." (p 996) 

 
McEwen 2010a "…intertask transfer, transfer of learning from one task or skill 

to a very different one…" (p 542) 

  

McEwen  2010b "transfer of learning to new tasks in everyday life…to other aspects 
of life." (p 541) 

 “…to skills unrelated to treatment goals.” (p 544) 

“…to the home environment.” (p 545) 

 McEwen 2015 "Transfer of skills learned in rehab to novel skills…" (p 530) 

  
    "…far transfer (transfer to a completely unrelated task)…" (p 

531)  

  
    "It is possible for treatment of specific tasks to affect performance of 

various behaviours, not just those treated directly." (p 192) 

  

Ng  2013 "Transfer of learning is defined as the ability to adapt and 
transfer the learned skills or strategies to meet the demands of 
the new skills that one may encounter in everyday life." (p 550) 

  Polatajko  2001 "…transferred to other related skills." (p 101) 
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CRITERION 
FIRST 

AUTHOR YEAR STATEMENTS RELATED TO TRANSFER 

  
Poulin 2017 "Transfer allows the individual to draw on his or her previous 

skills and experiences to perform untrained skills." (p 2) 

 

    "…transfer of training effects to untrained skills - indicating that the 
learning that occurred in the training could be applied to perform new 
skills…" (p 2) 

 

Rodger 2007 "…transfer of learned strategies and skills to everyday life.” (p 7, 
abstract) 

“…to new materials, contexts, situations and tasks." (p 20) 

  Rodger 2008 "…transfer of learned skills to new environments." (p 23, abstract) 

  
Rodger 2009 "…generalising newly learned skills to other contexts or applying 

component motor skills to functional tasks." (p 42) 

Criterion A articles (N= 9) were deemed to addressed transfer, as we have defined for the 

purposes of this study, in a variety of ways. For example, while Skidmore, Holm, Whyte, Dew, 

Dawson, Becker (2011) did not label improvements on the Functional Independence Measure 

(FIM; Keith, Granger, Hamilton, & Sherwin, 1987) and Performance Assessment of Self-care 

Skills (PASS; Holm, Rogers, & Hemphill-Pearson, 2008) as an indication of transfer, they did 

remark that this was evidence of “the ability to learn and apply the meta-cognitive strategy 

to…daily activities”. Similarly, in a paper by Missiuna et al. (2010), the Vineland Adaptive 

Behavior Scales (VABS; Sparrow, Cicchetti, & Balla, 2005) score improvements were not 

explicitly labeled as ‘transfer’ but were defined as “…[the ability] to generalize skills to other 

tasks and settings” (p 216). 

The 25 articles reported on numerous measures, deemed to evaluate transfer (see Table 2.4). In 

line with the CO-OP transfer objectives, we categorized the transfer outcomes as evaluating 

transfer of skill and transfer of strategy use. For measurements that did not fit under these 

categories, we created categories as outcomes that evaluate: a) foundational components that 

underlie strategy use and/or skill performance, such as memory or motor processes, respectively, 

b) a combination of skill and foundational components, c) secondary effects that may result from 

training and influence transfer such as communication or self-efficacy.  
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Table 2.4 Organization of measurements used in the studies that evaluate transfer of skill, 

foundational components, a combination of the two, as well as secondary outcomes and 

strategy use.  

 

Note. ACS = activity card sort; CMSA = Chedoke–McMaster Stroke Assessment; AES = Apathy 

Evaluation Scale; DPA = dynamic performance analysis; AMPS = assessment of motor and 

process skills; BOTMP = Bruininks–Oseretsky Test of Motor Impairment; FIM = Functional 

Independence Measure; CPI = Community Participation Index; DSS = domain specific 

strategies; ARAT = action research arm task; DEX = Dysexcutive Questionnaire; MABC = 

Movement Assessment Battery for Children (previously known as TOMI = Test of Motor 

Impairment); GPDC = GOAL-PLAN-DO-CHECK; COPM = Canadian Occupational 

Performance measure; WAIS = Wechsler Adult Intelligence Scale; PASS = Performance 

Assessment of Self-Care Skills; HRSD = Hamilton Rating Scale for Depression; DKEFS = 

Delis-Kaplan executive function system (subcomponents—TMT = Trail-Making Test and CWIT 

= Color Word Interference Test); LIFE-H = Assessment of Life Habits; VMI = Beery–Buktenica 

developmental test of visual motor integration visual motor integration; MPAI = Mayo-Portland 

Adaptability Inventory–4 participation index; NIHSS = National Institute of Health Stroke Scale; 

QOL = Flanagan’s Quality of Life Scale; PQRS = Performance Quality Rating Scale; RNL = 

reintegration to normal daily life; SEMCD = Stanford self-efficacy for managing chronic 

disease; SEG = self-efficacy gauge; ABC = Activity Specific Balance Confidence Scale; PEGS = 

perceived efficacy and goal setting; SIS = Stroke Impact Scale; SPPC = self-perception profile 

for children; SSRS = Social Skills Rating Scale; VABS = Vineland Adaptive Behavior Scale; 

ACS Biomechanical Analysis CMSA AES DPA
AMPS BOTMP FIM CPI DSS
ARAT DEX MABC General Health Behaviours GPDC
COPM Digitspan of WAIS PASS HRSD 
handwriting DKEFS [TMT and CWIT] LIFE-H 
pegboard VMI MPAI
clip pinching NIHSS QOL
PQRS RNL

SEMCD, SEG, ABC, PEGS
SIS
SPPC
SSRS
VABS
CES-D

Anecdotal-includes 
interview, activity log and 
diary entry

Anecdotal-includes 
interview, activity log and 
diary entry

Anecdotal-
includes 
interview, 
activity log 
and diary entry

SKILLS FOUNDATIONAL COMBINED SECONDARY STRATEGY USE
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CES-D = Center for Epidemiological Studies Depression Scale; PRPS = Pittsburg Rehab 

Participation Scale. 

Objective 2 – “Which transfer outcomes are reported in the CO-OP literature?” 

All four indicators of transfer listed above were found in the CO-OP literature.  

(4) Performance on untrained skills – Nine studies (see Table 2.2) reported on the post-

intervention performance of specific goals that were not the focus of treatment, referred 

to as “untrained goals” in some studies. In each case, at the outset of the intervention, 

participants were asked to identify four or five goals; three would be the focus of 

intervention, the remaining would not be addressed during the course of the intervention 

but would be monitored. The measures used to evaluate performance were the 

Performance Quality Rating Scale (PQRS; Miller, Polatajko, Missiuna, Mandich, & 

Macnab, 2001) and/or the Canadian Occupational Performance Measure (COPM; Law et 

al., 1990) (Table 2.4).  

An interesting variant on the notion of untrained skills was observed in two studies. 

These examined performance on untrained strategy use (Table 2.4 and 2.2). One study 

addressed strategy use specifically (Sangster et al., 2005), the other addressed DPA 

(Hyland & Polatajko, 2012) – described above, DPA is a CO-OP specific approach to 

performance analysis used by therapists and fostered in clients through the course of the 

intervention but never explicitly trained. 

(5) Measures of activities, skills, or performance components – 15 studies reported post-

intervention scores on one or more standardized measures (Table 2.2)  [NB: this includes 

some of the studies included under #1 as these studies evaluated transfer in multiple 

ways]. All the assessments used in the studies reviewed addressed transfer of skill only; 

none address transfer of strategy use. The skills addressed included both motor skills, 

e.g., the Movement Assessment Battery for Children (M-ABC; Henderson & Sugden, 

1992), and non-motor skills, e.g., the VABS (Sparrow et al., 2005). In some studies the 

assessments also addressed more basic functions (Table 2.4) believed to support 

performance, e.g., upper limb function - Action Research Arm Test (ARAT; Lyle, 1981), 
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or components of performance such as cognitive flexibility (Delis-Kaplan Executive 

Function System (DKEFS); Delis, Kaplan, & Kramer, 2001). 

(6) Validated patient (family)-reported outcome measures of health status, health-related 

quality of life, participation or self-efficacy - 16 studies reported on one or more such 

measures (Table 2.2). 

(7) Anecdotal reports of daily life outcomes – eight studies provided anecdotal reports 

indicating transfer. In all cases the data were gleaned from interviews or diary/log entries 

(see Table 2.2).  

Objective 3 – “What is the nature of the findings reported regarding transfer and CO-OP?” 

All 25 studies reporting on transfer, whether skill or strategy, provided positive evidence on at 

least one variable measured and for the majority of studies, on multiple variables. The studies 

used a variety of research designs to evaluate transfer (see Table 2.1); some had no control 

condition: (e.g., single group pre-post designs and qualitative interviews), some had participants 

serve as their own control (e.g., single case experimental design) and some employed a control 

group (e.g., RCT). The findings are presented separately for those addressing skill transfer (i.e. 

participants learned a new skill or activity that was not the focus of intervention), and those that 

addressed transfer of strategy use (i.e. participants learned to use problem-solving cognitive 

strategies for purposes beyond what they were taught to do in therapy). 

2.4.1 Skill transfer: Studies with no control condition 

Thirteen of the reviewed studies, all reporting on skill transfer, did not report any control transfer 

data. Three evaluated CO-OP and transfer in children with DCD (Chan, 2007; Green, Chambers, 

Sugden, 2008; Ward & Rodger, 2004). Ward and Rodger (2004) examined the effects of CO-OP 

with two children, aged six, with DCD and found pre to post-test improvement on most domains 

of VABS, an adaptive behavior measure that tests communication, social, motor and daily living 

skills (Sparrow et al., 2005). There were no changes on the Beery-Buktenica Developmental Test 

of Visual Motor Integration (VMI; Beery, Buktenica, & Beery, 1997). In a study in Hong Kong 

(Chan, 2007) in which CO-OP was delivered in a group setting via parent involvement, the fine 

motor sub-test (only sub-test evaluated) of the Bruininks Oseretsky Test of Motor Impairment 
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(BOTMP; Bruininks, 1978) was not significant, however, significant results were found on both 

the motor and process components of the Assessment of Motor and Process Skills (AMPS; 

Fisher & Jones, 1999). With a change score of four or greater considered clinically significant, 

Green et al. (2008) reported an average of 8.7 point (SD = 5.2) improvement on the total score of 

the M-ABC in children with DCD.  

A study by Rodger et al., (2007) evaluated transfer of learning following CO-OP training with 

the use of a weekly parent diary entry of two sibling children with Asperger’s Syndrome (AS); a 

boy and a girl aged nine and eleven, respectively, who both presented with motor difficulties. 

Each child demonstrated examples of transfer to novel skills  (e.g use of chopsticks and new 

swim strokes).  

Studies with two other child populations also reported on transfer. In six children with ABI, 

Missiuna et al. (2010) reported a significant difference from pre to post training for the 

composite score, communication and the activities of daily living (ADL) scores of the VABS. 

Rodger and Brandenburg (2009) reported pre-post intervention improvements in daily living and 

communication scores of the VABS for two children with Asperger’s Syndrome.  

In adults with chronic TBI, Dawson et al. (2009) showed significant changes were demonstrated 

in two of the three participants on the Dysexecutive Questionnaire (DEX; Burgess, Alderman, 

Evans, Emslie, & Wilson, 1998), and for four of seven untrained goals on the perceived 

performance scale of the COPM, and on all goals on the COPM satisfaction scale. In the same 

study, they also examined significant others’ COPM ratings, which were more variable and did 

not always match participants` own ratings. In another study, tele-rehabilitation was used with 

three male participants with severe TBI (Ng et al., 2013) and transfer was suggested in that the 

DEX improved significantly for all participants and improvement in community integration was 

reported by two participants and two significant others. In addition, in anecdotal reports, 

participants stated they used the global cognitive strategy GPDC with untrained daily tasks such 

as grooming and waking up early to work.   

Transfer was also examined in adults with stroke. McEwen et al. (2009) reported clinically 

meaningful changes on some domains of the Stroke Impact Scale (SIS; Duncan, Lai, Bode, 

Perera, DeRosa, 2003) for three adults with stroke. In a qualitative study, McEwen, Polatajko, 
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Davis, Huijbrets, & Ryan (2010b), reported on interviews with five participants (two of which 

are reported in McEwen et al. (2010a) and three in McEwen et al. (2009)). The interviews were 

conducted to determine participant experience with CO-OP and elaborate on transfer. 

Participants offered examples of when they used strategies at home e.g., learning to use the VCR 

and exhibited “some degree” of transfer. Skidmore et al. (2011) used the FIM to measure the 

effects of CO-OP on basic ADLs in a feasibility case study of one man with acute stroke during 

inpatient rehabilitation. The participant improved from requiring moderate to minimal assistance, 

to only supervised assistance. ADLs tested using the PASS showed an improvement from full 

physical assistance to small verbal guidance. Henshaw et al. (2011) also found improvements on 

the FIM and the SIS recovery component for both adult female participants with stroke. 

2.4.2 Skill transfer: Studies with a control condition with participants as their 
own control.   

McEwen et al. (2010a) found improvements on the SIS hand domain, at least one dimension of 

the Chedoke-McMaster Stroke Assessment Impairment Inventory for motor control  (CMSA; 

Gowland, Stratfod, Ward, Moreland, Torresin, Van Hullenaar…Plews, 1993) and the 

reintegration to normal living index (RNL), for all three participants. While these assessments 

were not tracked more than once at baseline, the PQRS for transfer skills were assessed three 

times on different occasions to obtain baseline data. Significant differences on the PQRS for 

untrained tasks were shown for each of the three adults with chronic stroke. Gharebaghy et al. 

(2015) demonstrated improvements on the BOTMP, administered weekly, in six Iranian children 

with ADHD. These children and their parents scored greater than two point improvements on all 

(except one child goal) performance and satisfaction ratings on the COPM post CO-OP; with 

improvements reaching as much as nine points out of ten (Gharebaghy et al., 2015).   

2.4.3 Skill transfer: Studies with a control group 

Eight studies reported on skill transfer relative to a control group; in five cases the control group 

had an alternate form of intervention. The earliest studies to evaluate transfer following CO-OP 

compared to another intervention were with children with DCD (Miller et al., 2001; Polatajko et 

al., 2001). Miller et al. (2001) performed a pilot randomized control trial (RCT) of CO-OP 

versus contemporary treatment approach (CTA) for 20 children with DCD; ten children per 

group. Skill transfer was demonstrated. The motor domain and communication of the VABS 
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(Sparrow et al., 2005) were significantly higher at post intervention for the CO-OP group in 

comparison with the CTA group. However, both groups showed similar significant results for the 

BOTMP composite and upper limb coordination scores. Polatajko et al. (2001) demonstrated 

significant improvements on the VABS between pre and post-test scores in ten children with 

DCD (Polatajko et al., 2001). 

In 2013, Dawson and colleagues reported on skill transfer in a pilot study using CO-OP and a 

control group receiving no treatment in a total of 13 adults with chronic TBI. Significant 

differences between baseline and post-intervention were found for performance and satisfaction 

on the COPM for untrained goals in the experimental group compared to the control group. 

Significant findings for participation in everyday life activities, as measured by the Mayo-

Portland Adaptability Inventory-4 Participation Index (M2PI; Malec, 2004), were also found. 

However, no statistically significant findings were found for the scores on assessments of motor 

and executive function. Dawson et al. (2014) also conducted a pilot RCT with seventeen 

participants, to evaluate whether transfer was achievable with CO-OP training adapted for older 

adults with subjective mild cognitive difficulties. Modification of CO-OP included the addition 

of three educational group sessions on brain health, executive function and aging. The control 

group performed a cognitive exercise, such as Sudoku, in addition to receiving education on 

brain health. Fifty percent of the untrained participant goals in the CO-OP group (n = 11/22) 

compared with approximately twenty percent from the control group (n = 9/46) demonstrated 

clinically significant differences between baseline and post-training times for perceived 

performance on all untrained skills that were identified as problematic. However, there was a 

decrease in perceived performance and satisfaction on the COPM for four out of the ten 

participants in the experimental group. There were no significant group improvements on health 

behaviours and measures of executive dysfunction following CO-OP or control training. 

Significant differences in self-efficacy at post-test and follow-up for the CO-OP group were 

found compared to the control group. 

Also working with participants with TBI, Poulin et al. (2017) evaluated skill transfer in nine 

adults with severe TBI who experienced executive function problems using an untrained task. 

Participants underwent either a CO-OP (n = 5) intervention or computer training (n = 4) for 

aspects of executive function such as memory, attention, inhibition and flexibility. This study 
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found clinically significant changes of greater than two points and large effect sizes on the 

COPM for perceived performance of the untrained goals for participants in both groups. The 

CO-OP group was also reported to have significance on the trail-making test (TMT B; Reitan 

and Wolfson, 1985) and the self-efficacy measure.  

McEwen et al. (2015) examined skill transfer in a two group RCT study with adults with stroke. 

Thirty-five (35) participants less than three months post-stroke at enrollment were randomized to 

CO-OP or to usual rehabilitation from two well established out-patient rehabilitation facilities. 

Post-intervention data were available for a total of 26 participants (CO-OP, n = 14) (McEwen et 

al., 2015). A large effect size (Cohen’s d = 1.2) on the PQRS was found for untrained skills 

following CO-OP training and maintained three months later, in comparison to the usual 

rehabilitation program. Measured with the COPM, participant perceived performance on 

untrained goals improved however the effect size was small (Cohen’s d = 0.2) over usual care at 

a three month follow-up. Further, self-efficacy improved with a moderate effect size in the CO-

OP group compared to usual care. In a second publication related to this trial, Wolf and 

colleagues (2016) reported on arm and cognitive function of the stroke participants (Wolf et al., 

2016). A moderate effect size was seen in arm function on the ARAT as well as the D-KEFS 

Trails at post-training and follow-up, compared to the usual care control group.  

Thornton et al. (2015) examined the effects of group run CO-OP (n =10) versus no treatment 

control (n =10) in children with DCD on a number of variables addressing writing, motor skills 

and motor overflow. The CO-OP group demonstrated significant increases in letters per minute 

and word legibility following training, but not with letter legibility. No differences were found 

between groups with the pegboard task or the MABC-2. The CO-OP group demonstrated 

significant decrease, relative to the control group, in motor overflow at the shoulder, elbow and 

wrist in the contralateral arm during finger sequence and clip pinching tasks based on the 

biomechanical measures of 3-D motion analysis software at the joints and sensor gloves at the 

fingers. Motor overflow in the fingers increased in both groups.  

2.4.4 Transfer of strategy use: Secondary analysis of control group studies 

Sangster et al. (2005) explored transfer of strategy use with secondary analysis of the Miller et al. 

(2001) study. During the Miller et al. (2001) study, both the CO-OP group and CTA group 
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participants observed a video recording of a young girl performing a skipping task with a degree 

of difficulty. The children were asked to comment on the child’s performance and to suggest 

what she could do to improve her performance. A significant difference in number and 

appropriateness of recommended strategies identified between the groups was reported. At post-

test, the CO-OP group showed an increase in total strategies and the CTA dropped in the number 

of strategies suggested. The CO-OP group also suggested more specific and appropriate 

strategies. Using the same video recording just described, Hyland and Polatajko (2012) also 

performed secondary analysis to determine differences in spontaneous strategy development. No 

significant differences in frequency of DPA (number of self-analytical verbalizations) were 

found between the CO-OP and CTA group during video transfer observations, however, the 

children in the CO-OP group were able to identify a problem spontaneously and develop a 

potential solution, whereas, the CTA group was not able to do so.  

2.4.5 Summary of findings 

Thirty-nine CO-OP experimental articles were identified in this literature review: twenty-five 

presented data relevant to the issue of transfer and were fully reviewed. Of those 25, there were 

sixteen that evaluated transfer explicitly (criterion B) and nine were deemed to have addressed 

transfer by including evaluations of transfer that fell under at least one of our four indicators of 

transfer (criterion A). The populations tested were DCD, ADHD, paediatric ABI, stroke, TBI, 

older adults with subjective cognitive difficulties and Asperger’s syndrome (now defined as high 

functioning Autism Spectrum Disorder – DSM V). 

All articles that evaluated transfer in CO-OP demonstrated statistically significant and/or 

clinically meaningful results (according to author definition of meaningful) on at least one and in 

many cases the majority of transfer outcome variables assessed. Twelve studies examined the 

effects of CO-OP relative to a control, two of which were single case experimental design and 

ten of which included a control group. In all controlled studies the CO-OP group demonstrated 

larger change on more indicators of transfer than the comparison group.  

 Discussion 2.5

Transfer is a focus of CO-OP research; it is not only a stated objective of CO-OP treatment 

(Polatajko et al., 2001) but is also an outcome addressed in the majority of CO-OP intervention 
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studies published. However, in the transfer literature as a whole there is a lack of consensus on 

the definition of transfer (Barnett & Ceci, 2002) and how to assess it, even though transfer is 

considered to be a necessary component of motor learning (Levin et al., 2015) and training 

transfer is believed to promote success in daily life activities (Krakauer, 2006). CO-OP 

incorporates promoting transfer throughout therapy. This review yielded three main findings: 1) 

transfer is frequently addressed in the CO-OP literature for a range of skills and populations; 

both skill transfer and strategy use transfer are addressed, although the latter far less frequently; 

2) there are a variety of approaches and measures used to evaluate transfer in the CO-OP 

literature including the “untrained skill” approach, considered to be a strong indicator of transfer, 

and; 3) positive transfer outcomes are reported in all CO-OP studies addressing transfer and 

when compared with a contrast, CO-OP is reported as supporting greater transfer.  

In this review we used a broad operational definition of transfer and allowed for four different 

broadly-defined categories of indicators of transfer, with the first, “untrained skills” represented 

as the most meaningful indicator. This lead to a great variation in measures used, ranging from 

the examination of motor overflow or the examination of transfer from a trained skill to changes 

in health status and participation. In light of this, we divided the compiled list of outcomes into 

those that address transfer of skill and transfer of strategy, or both. It became apparent that only 

two studies addressed transfer of strategy directly (Hyland & Polatajko, 2012; Sangster et al. 

2005). Provided that this is one of the aims of CO-OP, it is highly encouraged that future 

research incorporates the evaluation of transfer of strategy use and problem solving into study 

design. There were several outcomes that did not fit within these categories, but did fit alongside 

them as either foundational to the development of transferred strategies or skills, or could be 

considered as peripheral (secondary) effects of training or transfer. Examples of foundational 

skills are tests of memory or communication and examples of tests of secondary effects are those 

that measure self-efficacy, participation or quality of life. 

2.5.1 Transfer outcomes explored 

The results are presented in three categories based on whether or not a control condition (person 

or group) was included in the study design. There were significant results for outcomes in both 

the non-control group and control group studies (Chan et al., 2007; Dawson et al., 2009; Green et 

al., 2008; Henshaw et al., 2011; McEwen et al., 2009; Missiuna et al., 2010; Ng et al., 2013; 



 

 

 

 

47 

Skidmore et al., 2011). While many of the studies in this paper were single case experimental 

designs for the primary trained skills, there were only two studies that specifically tested transfer 

outcomes at multiple testing occasions. Therefore, we have included these studies in their own 

category and left the other studies as non-control studies. Both SCED studies reported 

improvement during and after CO-OP training. McEwen et al. (2010a) noted significant change 

on the PQRS in adults with stroke and Gharebaghy et al. (2015) reported improved scores on the 

BOTMP in children with ADHD. In eight of ten studies that used a control group, the 

improvements on the indicators of transfer that CO-OP demonstrated were all greater than the 

control. Notable findings included a large effect size for improvements on the PQRS of untrained 

goals in adults with stroke compared to usual care and maintained at follow up (McEwen et al, 

2015); significant changes on perceived performance and satisfaction of untrained goals and 

participation in everyday life compared to a control (no training) group in adults with TBI 

(Dawson et al., 2013); and significant improvements on the VABS and strategy counts in the 

CO-OP group compared to traditional OT therapy in children with DCD (Miller et al, 2001; 

Polatajko et al., 2001; Sangster et al., 2005). 

A decrease in perceived goal performance and satisfaction was found in four adults with 

subjective cognitive impairment (Dawson et al., 2014). The authors suggest that perceptions of 

performance could have shifted throughout training due to greater awareness of ability. And 

while studies evaluating transfer in participants with actual cognitive impairment (i.e., TBI), 

found significant gains in a variety of skills, transfer may be more difficult for populations such 

as TBI. Inherent executive function problems in TBI patients can impede one’s ability to 

generate ideas that can be transferable (Dawson et al., 2009). Therefore, this population may 

need additional cueing in comparison with other neurological populations. Lengthier training 

time may also better promote transfer. Dawson et al. (2013) did, in fact, increase CO-OP training 

time from the usual ten hours to twenty hours in a study with adults with TBI.  

2.5.2 CO-OP effects beyond transfer 

Because of our broad inclusion criteria for indicators of transfer, a number of studies were 

included in this review that reported on measures that could be considered to evaluate changes in 

more basic functions, perhaps even at an impairment level. For this reason, these outcomes were 

listed under the ‘Foundational’ category in Table 2.4. One particular study is highlighted here 
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because the investigators tested for changes in motor overflow to the contralateral arm during an 

arm movement task, with the use of motion analysis software (Thornton et al., 2015). All joints 

of the contralateral arm showed decreased range of motion in comparison with the control group 

that showed no change, suggesting that a cognitive intervention can significantly improve 

biomechanical outcomes, even in the unused limb (Thornton et al., 2015). In addition, multiple 

studies in this review included assessments addressing skills that are typically considered to be 

impairment-based rather than function-based, for example the CMSA or VIM. It is important to 

reiterate that the authors did not necessarily state that the measures tested for transfer but were 

included in this review because they fit within our ‘indicators of transfer’ criteria (e.g., Thornton 

et al. (2015) did not label the outcomes of the study, including motor overflow, as transfer).  

As a result of the inclusion of impairment-based tasks in this review, questions arose such as 

whether these types of tasks are truly indicators of transfer. Further, at what point does one draw 

the line between impairment and functional skills? For example, the M-ABC is explicitly defined 

as a measure of impairment, however there are certain tasks that are functional such as catching a 

ball with one hand. In addition, if a measure evaluates impairment and a change is reported, does 

this perhaps indicate a mechanism for transfer or does it qualify as transfer itself? We suggest 

that in the rehabilitation sciences research, transfer should focus on functional, activity-based 

outcomes, such as those studies that evaluate “untrained skills” as well as examples of outcome 

assessments listed under “skills” in Table 2.4. The role of body functions and structures, or 

impairments, in transfer requires further study and discussion. Specifically, a debate about 

whether specific body functions are part of the mechanism of transfer is encouraged. Related 

questions arose about whether changes in health status, participation and associated constructs 

are indicative of transfer, and this too is an area that requires further research and discussion. For 

example, it has been suggested that emotive changes such as self-efficacy are mechanisms of 

transfer and not transfer itself (Stevens et al., 2012).  

2.5.3 Gaps in the literature 

This scoping review was conducted not only to describe the nature and extent of the CO-OP 

transfer literature but also to identify potential gaps. To do this we examined the CO-OP transfer 

literature informed by the work of Geusgens (2007), which suggests that several approaches 

should be used to examining transfer. As can be seen from the findings and the discussion above 
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the CO-OP transfer literature does indeed contain several approaches to examining transfer. So 

using the Geusgens' framework (2007) we did not identify a particular gap. Indeed, there was 

considerable variability in the approaches to evaluating transfer, in particular in the measures and 

definitions used. This state of affairs did however create a synthesis gap in as much as it makes a 

systematic review of the CO-OP transfer literature premature.    

2.5.4 Limitations  

While all studies reported on indicators of transfer for CO-OP it should be noted that transfer 

was not reported for all measures in all cases; in some cases the same measures that were 

reported to demonstrate transfer were reported to not demonstrate transfer in others (Chan, 2007; 

Dawson et al., 2009; Gharebaghy et al., 2015; Green et al., 2008; Ng et al., 2013; Poulin et al., 

2017; Thornton et al., 2015). It is possible that, by chance, when the measures indicated transfer 

they involved skills that were more similar to the trained skills than when they did not. 

Unfortunately, at present there is no accepted way of evaluating transfer from this perspective. 

This is a topic worthy of investigation. In addition, several studies were conducted by the same 

investigator group and a large proportion involved the same author. This could impact the 

generalizability of findings.  

2.5.5 Conclusion  

This review suggests that transfer is an achievable outcome for different ages and populations 

following training with the CO-OP Approach. A greater number of indicators of transfer were 

reported in all comparisons of CO-OP treatment to control interventions. Nonetheless there were 

some inconsistencies in findings across studies. These may be a result of the differences in the 

measures used, definitions of transfer and the approaches to evaluating transfer. Transfer is a 

critical outcome for supporting independence in daily life and enabling occupational 

performance in the client’s own environment. Future research should promote the use of a clear 

definition of transfer and the outcomes acceptable for the evaluation of transfer. A greater 

understanding of transfer will serve to contribute to the literature in the enabling of occupational 

performance. 
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 Measuring generalization and transfer: Development 3
and preliminary evaluation of the G&T Scale 

 

 Abstract 3.1

Generalization and transfer are essential components of skill learning in rehabilitation, where 

real world performance is the goal. Yet, the constructs are under-researched. One particular 

knowledge gap relates to quantifying the level of generalization and transfer of learning that is 

required or has occurred when moving learning from one context and skill pattern to another, 

respectively. A tool, called the Generalization and Transfer (G&T) Scale, was developed to 

assess the degree of difference in context and pattern between trained and untrained skills and 

thereby estimate the level of generalization and transfer required. Generalization was 

operationalized as applying learning from one context to another (trained and untrained), and 

transfer as applying learning from one skill pattern to another (trained and untrained). To capture 

variation along the two dimensions of context and pattern, a five point rating scale was adopted 

by which both the differences in performance context and movement pattern between two skills 

could be quantified and a G&T score derived. The G&T Scale was developed based on the 

premise that both pattern and context can vary independently, but are highly likely to vary 

together, in the real world. This paper presents the G&T Scale, describes its development and 

reports on its preliminary psychometric properties. Methods: Scale development involved 

multiple steps. Content validation was undertaken through feedback from eight international 

experts using the content validity index (CVI). Inter-rater reliability was first examined using a 

series of purpose-designed, experimental paired skill sets, and subsequently using functional 

paired skills from clinical studies with a refined G&T Scale. Results: Expert CVI mean scores 
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indicated that the majority of experts found the scale to be useful (scores were greater than ‘3.0’ 

out of a total of ‘4.0’ on the index). Weighted kappa estimates of > 0.75 for two rater pairs 

compared to each other or to the scale developers’ consensus scores on the experimental paired 

skill sets, demonstrating good inter-rater reliability. Informal testing lead to a revised version of 

the scale, termed the ‘release version’, which also demonstrated good inter-rater reliability on a 

set of clinical skill pairs. Conclusions: The G&T Scale holds promise for quantification of the 

degree of difference in pattern and context between a pair of skills and for providing 

rehabilitation professionals with a tool to better understand and characterize the level of 

generalization and transfer required to support performance in the real world. 

KEYWORDS: generalization, transfer, skill, learning, motor learning, measurement, tool, 

application of learning, rehabilitation 
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 Introduction: The need for a scale to quantify generalization 3.2
and transfer 

There is considerable agreement within the rehabilitation sciences that the gains made in 

rehabilitation should support functioning in the real world (Krakauer, 2006; Storberget, Grødahl, 

Snodgrass, van Vliet, & Heneghan, 2017; Taub & Uswatte, 2014; Reid, Rose, & Boyd, 2015). 

For this to occur, the skills addressed in therapy must be able to be applied outside of the 

therapeutic context. Ideally, the learning from the skills addressed in therapy ought also to 

support further skill improvement in the real world as well as the acquisition of new skills. Two 

closely related terms, generalization and transfer, best capture these ideas. The term 

generalization is defined as the application of a learned skill in a new context (Stokes & Baer, 

1977), whereas transfer is defined as the application of learning from one skill to a new skill 

(Barnett & Ceci, 2002; Geusgens et al., 2007; Perkins & Salomon, 2012; Mussgens & Ullen, 

2015). Drawn from these definitions, and for the purposes of our evaluation research, we 

operationally defined the term generalization as the application of learning from one context 

(social and physical) of skill performance to another, i.e., the same skill in a new context—for 

example, writing the letter “b” with the same pencil, on the same kind of paper at school, having 

learned to write it in therapy. The term transfer can be operationally defined as the application of 

learning from one movement pattern to another movement pattern, i.e., a new movement pattern 

in the same context—for example, writing the letter “b” having learned the letter “o” with the 

same pencil, on the same paper, at the same desk. It should be noted that generalization and 

transfer, as defined above, rarely occur in isolation of each other. Accordingly, we propose the 

use of the term, generalization-transfer to capture the co-occurrence of change in context and 

pattern—for example writing the letter “b” with a crayon on construction paper, having learned 

the letter “o” with a pencil on lined paper.  

The above definitions notwithstanding, it must be acknowledged that there is no consensus on 

the definitions of generalization or transfer, be it in studies in the area of stroke rehabilitation, 

educational psychology or occupational therapy (Barnett & Ceci, 2002; Geusgens et al. 2007; 
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McKeough, 2013; Houldin et al., 2017). Rather, the two terms are variably used interchangeably, 

as synonyms, or as distinct constructs (McEwen and Houldin, 2017).  

Since generalization and transfer are important outcomes to ensure clients can expand on the 

specific and finite number of skills learned in rehabilitation for real world application, the lack of 

consensus on their definition is a major problem, as is the lack of an appropriate method to 

determine whether, and to what degree, a particular intervention can achieve generalization and 

transfer. Indeed, generalization and transfer are rarely assessed in the rehabilitation literature 

(Ylvisaker et al., 2005; Zelinksy, 2009). In large part, this is due to the lack of an appropriate 

tool to support such assessment, i.e., key researchers in the rehabilitation sciences and related 

fields report not having any scale for categorizing the application of learning to new contexts and 

skill patterns, and have made open calls for establishing a clear definition for these phenomena 

(Krakauer, 2006; McKeough, 2013; Ylvisaker et al., 2005; Zelinksy, 2009). 

While Perkins and Salomon (1992) have suggested that one could examine the distance between 

two skill patterns or contexts, a concept Toglia (1991) translated into the broadly operationalized 

concepts of ‘near, intermediate, far and very far transfer’, there is no available method within the 

rehabilitation literature that allows the systematic evaluation of the level of generalization and 

transfer required to move skills beyond the clinical setting. Indeed, the originators of the transfer 

distance concept, Perkins and Salomon (1992), cautioned that these definitions of ‘near’ versus 

‘far’ should be used more generally rather than as methods to distinctly define differences 

between trained and transfer skills.  

The cautions of Perkins and Salomon (1992) notwithstanding, creating an appropriate tool to 

support the assessment of generalization and transfer is urgent because examples in the literature 

vary widely. For example, Sanli and Lee (2015) have reported achieving transfer when 

participants slid a disk across a table for a greater distance than what was originally taught, while 

McEwen et al. (2010) reported having achieved transfer when a participant was able to improve 

performance on a handwriting task after cutting food with a knife had been the focus of 

intervention. Clearly the 'transfer' achieved in these two situations is of a different magnitude; in 

the former the only change is a slight increase in the force of the movement pattern while, in the 
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latter, both context and movement pattern differ considerably. The former is an example of 

transfer alone, while the latter an example of generalization-transfer. From a clinical relevance 

standpoint, the former is likely to be of little interest while the latter would be highly desirable. 

At the moment, there is no accepted evaluation method to capture these differences.  

In response to this critical need, we created a tool to evaluate the degree of difference, and hence 

the level of generalization and transfer required to move between any pair of trained and 

untrained skills. The purpose of this paper is to introduce this new tool, the Generalization and 

Transfer Scale (G&T Scale), describe its development and report the results of preliminary 

psychometric evaluation. To create the G&T Scale we undertook a multi-phased project that 

comprised two main activities: scale development and scale psychometric testing. 

 Scale development  3.3

Scale development resulted in the creation of the G&T Scale (Working Version), which was then 

subjected to psychometric testing. The outcome of the psychometric testing resulted in a 

modification to the G&T Scale. The upgraded version of the G&T Scale is identified below as, 

'The Release Version'. 

3.3.1 Purpose for the G&T Scale  

We identified a need for a scale that could be used by both researchers and clinicians to quantify 

the level of generalization and transfer required to move between trained and untrained skills 

most especially between skills trained in therapy to the functional skill that must be performed in 

the ‘real world’ and contribute to specific daily life activities e.g., drinking, typing etc. Thus, the 

scale was envisioned to have two uses: 1) to enable researchers to quantify the level of 

generalization and transfer achieved by an intervention; and, 2) to assist therapists in determining 

the degree of difference between what is taught in the therapeutic environment and what is 

required in the actual living situation. Accordingly, the G&T Scale was designed to rate the 

degree of differences in context and pattern between two skills to provide a metric for the level 

of generalization and transfer required by a skill pair to move learning from one skill to the other.  
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3.3.2 Dimensions of the scale 

A first step in creating the scale was to determine its dimensions. We emulated the work of 

Barnett and Ceci (2002) who devised a two-construct taxonomy, context and content, for what 

they refer to as transfer of learning. As these two constructs aligned with our notions of 

generalization and transfer, we adopted this two construct model to determine the dimensions of 

our scale but chose to use the terms context and pattern, rather than context and content, to 

capture generalization and transfer, respectively.  

With respect to context, although we initially considered including personal factors that are 

specific to the individual that may impact generalization, such as an emotional response that a 

particular context or skill might evoke (e.g., anxiety, comfort etc.), it was decided such factors 

were beyond the scope of this scale. With respect to pattern, the scale focus was to be on 

‘functional skill performance’. Such functional skills typically incorporate some form of 

observable behavior, i.e., some movement. Therefore, the pattern dimension is intended to 

capture skills that involve observable movement. Note that movement components, such as range 

of motion or reaction time, are not intended to be captured by this scale.  

3.3.3 The design of the scale 

Next we considered how to best capture these two dimensions in a scale. We began with the idea 

that generalization would be a single category, addressing context and that transfer, which would 

address movement pattern, would be separated into variations of near and far. This first iteration 

was tested with a number of exemplars. After considerable debate this idea was rejected, as with 

each new exemplar it became increasingly difficult to have generalization be a single category. It 

also became apparent that as contexts changed more and more so did movement patterns. Hence 

it was decided to conceptualize generalization and transfer on a continuum. This iteration of the 

scale was again tested with a number of exemplars and again, after considerable debate, rejected. 

This lead to the conceptualization of generalization and transfer as interactive - best depicted as a 

matrix, each with its own continuum ranging from very much the same context or movement 

pattern to very different contexts or movement patterns. This conceptualization of the scale was 

dubbed the G&T Scale.  
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3.3.4 Quantifying the scale: Types of rating  

The varying degrees that contexts and patterns can change/differ from one skill to another are 

infinite, but for measurement purposes, it was important to find a way to simplify and quantify 

these differences. Different response scale formats were considered for the G&T scale. A 

dichotomous scale (yes or no) was eliminated as an option because, as noted by Clark and 

Watson (1995), this only allows for a simplistic response. In addition, dichotomous scales have 

been critiqued for their lack of reliability and responsiveness/sensitivity (Comrey, 1988; Clark & 

Watson, 1995). A Likert scale was also eliminated. While Likert scales provide several options 

from which respondents can choose (Hartley, 2014), a Likert scale did not fit with the aim of the 

G&T scale i.e., it was intended to assess degree of similarity or differences between skills, not 

the degree to which a respondant agrees with the similarities or differences. It was found that an 

adjective response scale fit our needs. Adjective response scales allow for the customized 

wording of questions and allow for a range of responses (Streiner, Norman, & Cairney, 2015). 

We wanted to ask a question about degree of similarity or differences between skill pairs that 

provided respondants with a range of options to select from. Further, adjective response scales do 

not require anchoring the responses on either end. As it has been shown that anchoring sways 

respondants to one end or another (Streiner et al., 2015), we did not wish to use such an 

approach. Thus, an adjective scale that names each category was selected as the best method to 

allow for multiple answers and facilitate the appropriate responses. We considered several 

options for the number of points to have in the scale (three, five, seven). We reasoned that three 

ways was too few to be useful and that seven was too specific requiring gradients that we did not 

feel most people could reliably distinguish. While more choice options can highlight the nuances 

involved with complex issues such as anxiety, an increase in choice does not necessarily improve 

validity and reliability if the small differences between points are not obvious (Clark & Watson, 

1995). It was our intention for the ratings of the scale to be practical and efficient for rating 

generalization and transfer, accordingly, we determined to try a five point scale. 

As the scale considers rating changes in context and pattern between trained and untrained skills 

separately, a single score that combines the two concepts was thought to be ideal for reflecting 

the co-occurrence of context (generalization) and pattern (transfer) – the G&T score - for one 
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skill pair. Numerous approaches were considered for combining the context and pattern scores, 

these included: multiplying the context and pattern scores, taking the area under the curve, noting 

the distance to the line, assigning a numeric value to each of the cells created by the pattern and 

context matrix (creating a slightly higher weight for the pattern side), and ROC analysis. 

Following careful deliberation and consultation with two Health Sciences statisticians, it was 

decided to sum the context and pattern scores to obtain the G&T score. While it was felt that the 

summed score is the best score to characterize the level of generalization-transfer a skill pair 

represents, there may be instances where the specific contribution of context and pattern would 

be important to know. In these instances, the G&T score could be reported along with the 

separate context and pattern scores in the format Σ (G&T). 

3.3.5 Preparing for psychometric testing 

Once the scale and its rating system were devised, the G&T Scale (Working Version) was 

presented to a group of six occupational therapist/researchers and four non-therapist researchers. 

This yielded general agreement with the conceptualization of the scale and some refinements to 

the scale, its constructs, and the definitions, and resulted in the creation of a working version of 

the scale ready for psychometric evaluation. 

The G&T Scale (Working Version) was then prepared for validity and reliability testing. Key 

terms used in the scale were identified (see Table 3.1) and operational definitions of the scale 

dimensions and associated ratings were created (see the Table 3.2).  
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Table 3.1 Definitions of key terms.  

 

Table 3.2 ‘Working version’ of definitions table. Operational definitions and examples of 

each dimension rating are provided.  

 

TERM DEFINITION 
Generalization The application of learning from one context (social or physical) of skill performance to 

another 
Transfer The application of learning one movement pattern of skill performance to another 
Reference skill Within the G&T Scale, this term is used to refer to the trained skill 
Target skill	 Within the G&T Scale, this term is used to refer to the desired untrained skill 	
Trained skill	 A skill that is trained by a therapist during therapy	
Untrained skill A skill that is evaluated following therapy, that has not been trained by a therapist 
Skill pair Two skills, with one representing the trained/reference skill and the other representing the 

untrained/target skill 
Functional skill A skill that is performed in the ‘real world’ and contributes to a specific daily life activity 
Context	 Description of an environment, related to social or physical temporal characteristics	
Pattern Movement pattern such as the direction or trajectory of limbs and/or angle of joints 
Release Version Scale	version	that	was	developed	in	the	inter-rater	reliability	testing	of	the	working	

version,	using	clinical	skill	pairs	
Working Version	 Scale	version	that	is	used	in	the	expert	validity	testing	and	the	inter-rater	reliability	

testing	with	test	bank	skill	pairs	
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PATTERN
 

CONTEXT

Variant 
on 
the same 
task

Slight 
variant
(a feature
change) 
on the 
same
location

Added 
person or
people, 
noise,
lighting etc..

Different 
location
but with
many 
similar
elements

Can be at
work,
therapy,
home,
school

Different 
location
with few
similar
features

Can be in
public or
large 
space

Entirely 
different 
location 
with 
entirely 
different
features

No 
similarities
can be
drawn

Writing a 
letter 
‘a’ vs. ‘o’

Different task 
with many 
similar
movements/
skills

Both tasks 
are
fine motor

Different 
task with
few similar
movements/
skills

One is
fine motor
and other is 
gross or one is 
upper body and 
other is lower body

Entirely 
different
task

No 
similarities
can be 
drawn

Same 
task

Same 
location
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 Psychometric testing 3.4

The psychometric properties of the G&T Scale (Working Version) were evaluated in three 

studies. The expert-based content validity and inter-rater reliability with test bank skill pairs were 

conducted concurrently. The inter-rater reliability with clinical skill pairs on the G&T Scale 

(Working Version), was conducted subsequently, and developed into what became the G&T 

Scale (Release Version). 

3.4.1 Content validity 

Content validity is defined as "degree to which a test includes all the items necessary to represent 

the concept being measured" (Roach, 2006). As there are no existing scales to which to compare 

the G&T Scale, it was determined that content validity would be evaluated using expert opinion.  

Research Question: To what extent does the G&T Scale (Working Version) demonstrate content 

validity? 

Target of acceptability: Experts in generalization and transfer will provide a mean rating of “3” 

or more out of “4” points on a content validity index that will be adapted to evaluate the validity 

of the G&T Scale (Working Version). If a score of “3” is not reached, the comments will be 

reviewed and the appropriate modifications made to address concerns.  

3.4.1.1 Methods 

An expert validation approach, which elicits the judgement of experts in a specific field to assess 

scale content, was used to determine expert opinion on the scale’s relevance (Streiner et al., 

2015; Gwyer, 1989). Ethical approval was received from the Health Sciences Research Ethics 

Board at the University of Toronto for this study.  

3.4.1.1.1 Participants 

We aimed to identify between two and 20 national/international experts, as recommended for 

content validity studies (Tilden, Nelson & May, 1990). These experts were identified by 

publication history of articles on the topic of generalization or transfer, as well as university 
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status, and recruited through email communication (Appendix A). Participants were deemed 

experts on the topic of generalization and transfer of skill learning if they fit at least one of 

the following criteria: 1) first or senior author publication on the topic of generalization and/or 

transfer; or, 2) a university-based academic doing research involving the 

generalization and transfer of skill learning and holding the rank of Associate Professor or 

higher.  

3.4.1.1.2 Expert feedback process 

The G&T Scale (Working Version) instruction manual and content validity Feedback Form were 

provided to the experts for their review (see Appendix B). The G&T Scale (Working Version) 

manual contained a brief discussion of the importance and need for a tool to categorize and 

define generalization and transfer, and a description of the scale with examples and visuals. The 

experts’ Feedback Form contained a quantitative data section in which the expert was to provide 

ratings on the working version of the G&T Scale using the Content Validity Index (CVI), a 

common method of assessing content validity described by Davis (1992; see Appendix B for 

CVI sent to experts). The CVI is an ordinal four-point scale in which items are rated based on 

relevance, where 1 = not relevant, 2 = somewhat relevant, 3 = quite relevant and 4 = highly 

relevant (Davis, 1992). The CVI can be tailored to fit the measure being evaluated. In this case, 

there were 15 items specific to the G&T Scale that related to its usefulness for therapists and 

researchers, the definitions of each dimension, the number of scale rating options and the 

helpfulness of the instructions provided. A section for comments after each rating was also 

provided. Five open-ended questions (qualitative component) were added: A) Please indicate 

your experience in the study of generalization and/or transfer (e.g., journal article on the topic); 

B) What are your general thoughts about the scale? C) Would the term ‘variant’ be better, to 

describe the scale categories, than the term ‘different’? D) Would you suggest alternate wording 

for the dimensions and category names than the ones that we provided?; and, E) Is there anything 

else you would like to add? Questions B and E gave the experts an opportunity to comment on 

their overall impression and content of the G&T Scale. 
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3.4.1.1.3 Data collection  

Expert participants were contacted by the first and last author (jointly) by email with a brief 

description of the working version of the G&T Scale and invited to participate in the content 

validity evaluation and/or nominate other potential participants. For the experts who agreed to 

participate and met the study eligibility criteria, an email was sent containing the instruction 

manual and feedback form. The completed feedback forms were returned by email and analyzed 

as described below.  

3.4.1.1.4 Data analysis 

Calculation of CVI scoring consisted of taking the mean of the scores for each question, or 

content validity attribute, across the participants. Good agreement (i.e., endorsement) for each 

content validity attribute was operationalized as a mean score of “3.0” or greater on the 4-point 

CVI scale. A lower mean score prompted an in depth look at the question via the item’s 

comments section on the Feedback Form. Missing data were replaced with the mean score of the 

scored data for that item as recommended by Downey and King (1998). In the event that two 

answers were filled in for one question, the lower score was taken, to be more conservative. 

According to Lynn (1986), a sample of more than five participants requires modest agreement 

amongst the raters (e.g., for six raters, 83% should score greater than “3.0” for each question) in 

order to indicate acceptable content validity (Polit, Beck, & Owen, 2007). 

3.4.1.2 Results 

3.4.1.2.1 Expert validation  

Twelve experts were identified and invited to participate, three of whom came as suggestions 

from the original invitees. Of those, nine agreed to participate and eight returned a completed 

feedback form. Their responses formed the dataset for the validation study. Table 3.3 provides 

information about the participation status, reasons for declining, and research field(s). 
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Table 3.3 Participation status, reasons for declining, and research fields for experts invited. 

 

Note: Checks indicate that the expert participated in the content validity study and crosses 

indicate that they did not. 

3.4.1.2.2 Content validation index  

The following data summarize the scores to each of the CVI questions posed in the Feedback 

Form, the questions are separated into categories of relatedness to one another, indicated by a 

change in grey shading (Table 3.4). One expert did not fill out three of the questions. Another 

expert filled out two answers for the same question.   

 

 

 

 

 
EXPERT LIST – CONTENT VALIDITY 

# YES/NO REASON FOR DECLINING RESEARCH FIELD(S) 

1   Kinesiology 
2   Occupational Therapy 
3   Psychology 

4  Did not have time Psychology 

5  Declined with short commentary Occupational Therapy 
6   Occupational Therapy/Health Sciences 

7   Occupational Therapy 
8   Physical Therapy/Movement Science 

9  Did not consider self to be an expert Kinesiology 
10  Psychology/Cognitive Science 
11   Agreed but did not return form  Psychology/Health Sciences 
12   Occupational Therapy 
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Table 3.4. Total values and means for each question rated with the CVI, for all eight 

experts. Shading indicate similarity of questions, and a different shade of gray indicates a 

different concept. 

 

The items that received a CVI mean score of less than “3.0” were explored further by means of 

review by AH of the associated comments section to explore similarities across responses. 

Question 2 “How would you rate the term ‘pattern’? was given a mean score of 2.5 on the CVI 

and prompted a look into expert reasoning behind this lower score. Four experts rated this 

question below our a priori threshold of “3.0”. Expert 1 did not state why, just that the word 

‘pattern’ could be improved. Expert 4 indicated that our use of the term pattern is not capturing 

what we intend it to if “Pattern refers to a regularity or a sequence of something”. Expert 6 

expressed difficulty with the scale categorization of skills with completely different patterns, in 

that it was not understood what was being transferred in this scenario. Expert 7 remarked that the 

term pattern is too broad and should be specified as ‘movement pattern’. All four of these 

QUESTION: How would you rate?  
TOTAL

 

OUT OF  32  MEAN 

1 The G&T scale’s usefulness? 25.14 3.1 
2 The term ‘pattern’  20.00 2.5 

3 The term ‘context’  29.00 3.6 

4 The scale range 0-4 26.00 3.3 

5 The scale anchors 0 = same – not different 28.00 3.5 

6 The scale anchors 1 = slightly different 20.00 2.5 

7 The scale anchors 2 = considerably different 17.00 2.1 

8 The scale anchors 3 = extremely different 18.00 2.3 

9 The scale anchors 4 = totally different 20.00 2.5 

10  The term ‘different’ 27.00 3.4 

11  Is this scale useful in research? 24.00 3.0 

12  Is the scale useful in clinic? 26.28 3.3 

13  The instructions are clear  25.00 3.1 

14  The formatting is clear 29.00 3.6 

15  The time it takes to apply the scale is appropriate  28.00 3.5 
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researchers come from a psychology/cognitive background. Overall, it was determined that the 

word ‘pattern’ alone, would be problematic. 

The rest of the mean CVI scores that were below a “3.0” pertained to category names of the scale 

anchors, specifically, 1 (slightly different), 2 (considerably different), 3(extremely different), and 

4 (totally different). Expert 3 indicated that the order of presentation should be flipped so that it 

would start from 4 (slightly different) and end at 0 (totally different). Expert 4 gave the rating of 

‘totally different’ a score of two but did not specify why, but did indicate “As it stands now, you 

can have two tasks with the same score, but really have different degrees of transfer.” Expert 6 

indicated that the operational definitions of the categories needed to be clarified. Expert 7 

specified that category 1 name ‘slightly’ requires more examples to fully understand. Expert 8 

indicated “You may have difficulty establishing inter and intra rater reliability for the middle of 

the scale (2-3).” and that the term ‘totally’ is subjective. Overall, the experts suggested that there 

could be issues encountered with scoring.   

In addition, three experts rated the application of the scale to therapy higher (by one point) over 

its application to research (one expert rated research one point higher and the rest rated them 

equally) on the CVI. 

3.4.2 Inter-rater reliability: Test bank skill pairs 

An inter-rater reliability study, which determines reliability through independent ratings from 

two or more raters, was conducted to determine whether rater pairs could achieve similar scores 

with each other and with the criterion test (Streiner et al., 2015).  

Research Question: What is the inter-rater reliability of the G&T Scale (Working Version) when 

used to rate a pre-set list of paired skills?  

Target of acceptability: Raters scoring a list of paired skills (representing reference skills and 

target skills) will achieve good agreement (> 0.75 on the weighted kappa statistic) on each 

dimension – context (generalization) and pattern (transfer) - of the scale, and the final 

generalization and transfer scores - context and pattern together. These scores are required for: 1) 
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the rater pair; and, 2) each rater’s score, against the scale developer’s [AH] score, i.e., criterion 

test ‘answer sheet’ (Russell et al., 2009). 

3.4.2.1 Methods 

An inter-rater reliability study was conducted with multiple pairs using a bank of skill pairs 

specifically created for this purpose. Ethical approval was received from Health Sciences 

Research Ethics Board at the University of Toronto for this study.  

3.4.2.1.1 Participants 

Registered occupational therapists in adult or child rehabilitation were recruited through word of 

mouth (i.e., known to the authors or referred by peers in the Rehabilitation Sciences Institute) at 

the Rehabilitation Sciences Building at the University of Toronto, Toronto, Canada. No 

knowledge or experience of skill generalization and transfer was required for participation. Nor 

was it required that the participants had practical experience in their profession following 

registration. To determine inter-rater reliability, standard approaches in reliability research 

include at least two raters to compare scores (Cohen, 1960; Norman & Streiner, 2008). As 

preliminary work, one therapist, referred to here as ‘Pilot’ was used for two trial tests before 

presenting the items to the reliability study rater.  

3.4.2.1.2 Designing for a test bank of skills pairs 

Using a matrix framework, skill matrices were created that were composed of one reference skill 

and 24 progressively different target skills (see Figure 3.1). Drawing on every day skills one may 

encounter, the skill matrix was constructed by AH by first choosing a reference skill, and then 

gradually increasing the difference from the reference skill along the dimensions of pattern and 

context simultaneously. To ensure the skill matrices represented a variety of skills and to ensure 

an appropriate distribution of realistic skills across the lifespan, skills were created to represent 

different ages and daily life skills for childhood, adolescents, younger adults, older adults, and 

the elderly.  
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Twenty matrices, plus two extra matrices for training examples, were created in an iterative 

fashion. To test the matrices, authors AH and HH scored their answers and examined any 

discrepancies to either refine the rating definitions or alter the matrix examples to increase their 

fit with the definitions. This process was repeated until 100% agreement was achieved between 

authors AH and HH across the twenty matrices. From this process, the scale operational 

definitions and skill pairs generated from the matrices were then considered ready for formal 

testing and an answer sheet, used for criterion testing, was created.  

Figure 3.1 Sample of a scale matrix used to create skill pairs (reference skill – grey vs 

target skill – black) for testing. 

 

	 0 1 2 3 4

0
tying		a	shoe	
(without	foot	
inside)	in	

therapy	room

tying	shoe	
(without	foot	
inside)	in	
therapy	room	
with	parent	
present

tying	shoe	
(without	foot	
inside)	at	home

tying	shoe	
(without	foot	
inside)	in	a	
gym	

tying	shoe	
(without	foot	
inside)	on	the	
subway

1 tying	shoe	with	
foot	inside	in	
therapy	room

tying	with	foot	
inside	in	
therapy	room	
with	parents	
present

tying	shoe,	
with	foot	
insideat	home

tying	shoe	with	
foot	insidein	in	
the	gym

tying	shoe,	with	
foot	inside,on	
the	subway

2
tying	a	bow	
with	ribbon	
around	a	box		
at	table	in	
therapy

tying	a	bow	
with	ribbon	
around	a	box	in	
therapy	with	
parents	present

tying	a	bow	
with	ribbon	
around	a	box		
iat	home

tying	a	ribbon	
around	a	box	
at		the	gym

tying	a	ribbon	
around	a	box	at	
the	subway

3 pouring	tea	
into	a	cup	at	
desk	in	therapy

pouring	tea	
into	a	cup	at	
counter	in	
kitchen	in	
therapy	

pouring	tea	
into	a	cup	at	
home

pouring	tea	
into	a	cup	at	
the	gym

pouring	tea	into	
a	cup	on	the	
subway

4 swimming	in	
therapy	pool

swimming	in	
therapy	pool	
with	other	
people	present

swimming	in	
home	pool

swimming	in	a	
public	pool

swimming	in	
the	ocean

CONTEXT

PA
TT
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N
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3.4.2.1.3 The test bank 

To generate a test bank of skill item pairs for the raters to score, skill pairings were taken from 

all twenty matrices. To ensure that there was an adequate representation of each matrix cell 

combination, the paired skills from the test bank presented to each rater pair were chosen in a 

blocked randomization fashion (Altman & Bland, 1999). For example, at least five percent of the 

items needed to be rated as ‘entirely different generalization and entirely different transfer’ 

(generalization-4 and transfer-4). In total, a unique set of 72 skill items pairs was given to each 

rater pair. Figure 3.2, displays the selection process for the test bank for each rater pair. 

According to the sample calculation for a weighted kappa (Streiner et al., 2015; 2c2, where c = # 

of scale categories) a minimum of 50 items (pairs of skills) was required to achieve a kappa of 

0.75.  

Figure 3.2 Selection of skill pairs for rating.  

 

20 MATRICES 

LIST OF 480 SKILL PAIRS 

RANDOM ASSIGNMENT OF 
EACH OF THE MATRIX CELLS 

TEST BANK 2 
ONE LIST OF 72 
PAIRS OF SKILLS 

RATER PAIR #2 

RANDOM ASSIGNMENT OF 
EACH OF THE MATRIX CELLS 

1 REFERENCE SKILL PER MATRIX, 24 CONTEXT/PATTERN VARIATIONS  
	

RATER PAIR #1 
TEST BANK 1  

ONE LIST OF 72 
PAIRS OF SKILLS 
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3.4.2.1.4 Assessor training and testing 

Prior to testing the inter-rater reliability raters, the pilot rater completed a trial test (“test 1”) with 

a list of skill pairs compared to the criterion. Skill pairs that did not yield good agreement with 

the criterion test and/or the category definitions were explored further and altered to improve 

clarity. These definitions were then again subjected to rating by the pilot rater (“test 2”); good 

agreement was achieved with the criterion test. These definitions were then used for the inter-

rater study. The raters met individually or, in one instance, together (one pair), with the first 

author (AH) for training on the scale. A description of the scale was provided, including a matrix 

example of skill pairing and scoring. A practice activity, using a different matrix, was then used 

to evaluate participant understanding of the task. A score of 100% on the practice matrix was 

required to proceed. The appropriate test bank for each rater pair was then provided for scoring, 

with the expectation that it would take approximately 40 minutes to complete. The scores from 

each participant were then collected for analysis. To examine inter-rater reliability, the two OT 

rater pairs scored a list of paired-skill items from the ‘test bank’ by using the generalization and 

transfer response scale definitions that accompany the G&T Scale (Working Version).  

3.4.2.1.5 Data analysis  

To determine consistency in context (generalization) scoring, rater pair context scores were 

compared with each other and with the criterion test, using a weighted kappa statistic (Cohen, 

1968; Streiner et al., 2015). Similarly, pattern (transfer) scores and combined context and pattern 

(G&T) scores were compared between the raters and against the criterion test, to evaluate 

consistency in pattern, and combined context and pattern scoring, respectively. The use of the 

kappa statistic with linear weights ensures that ratings that are closer to agreement reflect higher 

agreement than ratings that are separated by two or more points (Cohen, 1968; Streiner et al., 

2015). A kappa of 1.00 indicates complete agreement between the two raters, while kappa  > 

0.75 (good reliability) is considered sufficient to demonstrate the inter-rater reliability of the 

scale (Fleiss, 1981). A kappa result below this mark for either the inter-rater comparisons or the 

criterion test comparison would prompt a look at individual scores to identify any systematic 

scoring issues. In this scenario, the scale would be revised to address any issues, and scoring then 

reviewed with the assessors prior to a second reliability test (a different item combination of 
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training and testing transfer and generalization degree pairs). Statistical Packages for Social 

Sciences (SPSS Inc., Chicago, IL, USA) was used for the analyses. 

3.4.2.2 Results  
This study tested four raters once the definitions had been tested using a pilot rater. The results 

for the pilot and inter-rater testing are displayed in Tables 3.5 and 3.6, below. Table 3.5 shows 

the raw data scores from rater testing. The combined G&T scores are not displayed in Table 3.5 

because of the simplicity of obtaining these scores, requiring only simple addition. Table 3.6 

displays the weighted kappa statistic generated from these scores. All pairs achieved > 0.75 on 

the weighted kappa, indicating good reliability. Within rater pairs, scores were never off by more 

than two points. For rater pair #1, there were two instances for pattern scores, and two for 

context scores, in which both raters scored the same as each other but differed from the criterion 

test. There was no instance in which the raters and the criterion test were completely different. 

For rater pair #2, there were nine instances for pattern scores, and one instance for context 

scores, in which both raters scored the same as each other but differed from the criterion test. 

There was one instance in which neither the raters nor the criterion test were the same. For a 

summary listing of rater feedback (comments) following testing, see Appendix C. 

Table 3.5 Rater raw scores. 

 

Note: G&T scores were calculated with simple addition for each raters’ and the criterion test 
pattern and context scores. These scores are not displayed.  

Rater 
Pair Raters 

Time 
(min)  

Correct Answers
 

 as per Criterion Test 

      
Scores between Raters 

 

Context Pattern Context Pattern  
Pilot  

    Test 1 42:00 36/57=63% 39/56=68% 
 

N/A 

 

N/A 
    Test 2 22:23  50/62=81% 52/62=84% 

1 A  29:21  62/71=87.3% 63/71=88.7% 
63/71=88.7% 60/71=84.5% 

B 35:35  68/71=95.77% 65/71=91.5% 

2 C 21:50 68/71=95.8% 58/71=81.7 59/71=83.1% 55/71=77.46% 
D 29:01 59/71=83.1% 41/71=66.2% 
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Table 3.6 Summary of Weighted Kappa scores for each pair and, separately, each 

participant compared to test developer’s criterion test. 

 

Note, CI = confidence interval, SE = standard error, z = z-score, p = significance value, G = 

generalization, t = transfer. 

3.4.3 Inter-rater reliability: Clinical skill pairs 

It was important to know whether the G&T Scale (Working Version) could be used with clinical 

skill pairs as well. Therefore, the scale was applied to existing pairs of skills from intervention 

data. This process resulted in further minor modifications of the working version and resulted in 

the release version of the G&T Scale which will now be used for future use of the scale. 

COMPARISON 
PAIR/ 

PARTICIPANT DIMENSION 
WEIGHTED 

KAPPA 
LOWER 
95% CI 

UPPER 
95% CI 

ASYMPTOTIC 
SE  Z P 

Inter-rater-  # 1                            
A & B 

PATTERN 0.87 0.78 0.96 0.050 10.88 0.00 

CONTEXT 0.91 0.83 0.98 0.038 11.29 0.00 

G&T 0.89 0.84 0.95 0.026 12.43 0.00 

# 2                             
C & D 

PATTERN 0.83 0.74 0.91 0.045 10.25 0.00 

CONTEXT 0.86 0.77 0.95 0.046 10.8 0.00 

G&T 0.81 0.73 0.88 0.039 11.14 0.00 

Compared to
Criterion Test  

A PATTERN 0.89 0.81 0.97 0.042 11.05 0.00 

CONTEXT 0.90 0.82 0.98 0.039 11.16 0.00 

 G&T 0.90 0.85 0.95 0.026 12.45 0.00 

B PATTERN 0.95 0.90 0.99 0.022 11.76 0.00 

CONTEXT 0.97 0.94 1.00 0.016 12.00 0.00 

G&T 0.94 0.90 0.98 0.02 13.02 0.00 

C PATTERN 0.89 0.83 0.95 0.031 10.97 0.00 

CONTEXT 0.95 0.88 1.03 0.037 11.77 0.00 

G&T 0.91 0.85 0.96 0.027 12.54 0.00 

D PATTERN 0.77 0.68 0.86 0.047 9.63 0.00 

CONTEXT 0.89 0.83 0.95 0.031 11.18 0.00 

 G&T 0.77 0.69 0.85 0.041 10.54 0.00 
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Research Question: Using intervention studies as a source for skill pairs, can the G&T Scale be 

reliably applied to clinical skill pairs? 

3.4.3.1 Methods  

This aspect of the psychometric testing of the G&T Scale (Working Version) was carried out in 

two steps: The initial step was informal carried out in preparation for formal testing. The second 

step was the formal testing of the scale as applied to clinical skill pairs.  

Samples of goal pairs from five studies (published or in preparation) that evaluated CO-OP 

training were selected to examine the inter-rater reliability of the G&T Scale. All pairs consisted 

of client-chosen goals that had been identified by study participants and had been the focus of the 

studies. The participants in these studies included children and adolescents with cerebral palsy or 

dystonia and older adults with the stroke. Each client selected one to four goals that would be the 

focus of CO-OP training (trained goal) and one to three goals that would be selected as goals that 

would not be trained but the client wished to improve on (untrained goal). Most often, 

participants selected three trained goals and one or two untrained goals. 

3.4.3.1.1 Procedure 

In the informal step of inter-rater analysis of clinical skill pairs, two raters jointly examined 

numerous sample goal pairs to examine the use of the scale on actual client-selected goals. The 

skill pairs used for this initial step were not taken from among those to be used in the inter-rater 

study. This preparatory step revealed difficulties in applying the rating, specifically in using 

categories “2” and “3” on the pattern dimension, as these ratings required greater specification, 

e.g., “Can involve the same limb or body part…” for category “2”, as well as the inclusion of 

additional examples, e.g., “typing versus keyboard instrument" in category “2”. This resulted in 

some minor modification to the examples associated with the operational definitions of the scale 

(see Table 3.8). The resulting modified version was then subject to inter-rater reliability testing.  

In the formal step, the full list of each participant’s goals was compiled for all five studies. For 

each participant’s goal list, each trained goal was paired with the first listed untrained goal 

named by the client. Altogether, 69 goal pairs were created. Of these, 20% (14) goal pairs were 
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randomly selected for inter-rater comparison of scoring (Streiner et al., 2015). The two raters 

were first author, AH, and a lab volunteer, OC. OC was trained by AH on how to use the scale 

by the same method as the raters from Section 3.4.2.1.4. Context and pattern scores of raters AH 

and OC were collected and compared for agreement between scores. 

3.4.3.2 Results 

Using the updated examples for the definitions, the skill pairs were scored by both raters. To 

achieve good agreement, a weighted kappa > 0.75 was required. The context scores, pattern 

scores, and G&T scores all had kappa estimates > 0.75. Table 3.7 displays all context and pattern 

scores for each of the randomly selected goal pairings, for each rater and the agreement, as well 

as the results of the kappa statistics. As a result of the good inter-reliability of the revised 

examples, this version of the scale became the ‘Release Version’ of the G&T Scale.  

Table 3.7 Inter-rater raw scores and kappa results for a list of randomly selected skill 

pairings from CO-OP studies. 

 

Note, CI = confidence interval, SE = standard error, z = z-score, p = significance value, G = 

generalization, t = transfer, A/B = rater identification. 

PATTERN CONTEXT G&T  
GOAL PAIR BA     

1 4 4 4 3 8 7 
2 3 3 0 0 3 3 
3 4 4 1 1 5 5 
4 4 4 4 4 8 8 
5 4 4 4 4 8 8 
6 2 3 1 1 2 3 
7 3 3 1 1 3 3 
8 2 3 1 1 2 3 
9 3 3 2 2 5 5 
10 4 4 4 4 8 8 
11 4 4 3 4 7 8 
12 4 4 0 0 4 4 
13 2 2 0 0 2 2 
14 3 3 1 1 3 3 

WEIGHTED 
KAPPA 0.810 0.920 0.899 

LOWER CI 0.597 0.811 0.800 
UPPER CI 1.025 1.029 0.977 

ASYMPTOTIC 
SE 0.109 0.055 0.045 
Z 4.017 4.373 4.427 
P 0.000 0.000 0.000 

 

BA BA
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Table 3.8 Operational definitions and examples for each dimension on the G&T Scale 

(Release Version). Strike-through indicates original examples that were replaced.  

 

3.4.4 The G&T Scale release version 

The G&T Scale is a two-dimension rating scale, designed to categorize a pair of skills according 

to how similar or different they are to each other with respect to the context and pattern. Using a 

five point (zero to four) rating for each dimension, the scale yields three summary numbers: one 

that captures the dimension of generalization (context), one that captures the dimension of 

transfer (pattern) and a summary score that captures generalization and transfer combined, G&T 
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CONTEXT

Variant 
on 
the same 
task

Slight 
variant
(a feature
change) 
on the 
same
location

Added 
person or
people, 
noise,
lighting etc..

Different 
location
but with
many 
similar
elements

Can be at
work,
therapy,
home,
school

Different 
location
with few
similar
features

Can be in
public or
large 
space

Entirely 
different 
location 
with 
entirely 
different
features

No 
similarities
can be
drawn

Writing a 
letter 
‘a’ vs. ‘o’

Different task 
with many 
similar
movements/
skills

Different 
task with
few similar
movements/
skills

Entirely 
different
task

No 
similarities
can be 
drawn

Same 
task

Same 
location

Likely 
includies
the same 
limb
or upper 
body parts 
e.g., typing
vs. 
keyboard 
instrument

Can involve the 
same limb or 
body part as long 
as the movement 
required for the 
skill is substantially 
different e.g., fine 
motor versus gross 
motor. Can also
involve lower body 
if the reference task 
is upper body and 
vice versa.

One is
fine motor
and other is 
gross or one is 
upper body and 
other is lower body

Both tasks 
are
fine motor
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score. Accordingly, the scale can be used to characterize generalization (context) and transfer 

(pattern) independently and generalization and transfer (context and pattern) combined. On both 

dimensions, the scale ranges from 0-4, with 0 = no diffferences, 1 = slight difference, 2 = 

considerable difference, 3 = extremely different, and 4 = totally different. Table 3.8. provides the 

operational definitions of each category and examples of how to score them, on each dimension. 

Figure 3.3 and 3.4 shows the scale and its two dimensions, and illustrates the continuum of 

change on a 5X5 grid.  

As can be seen in the grid at the top right corner in Figure 3, when the context and pattern scores 

are summed, low scores represent small degrees of differences on at least one of the dimensions 

while high scores represent large differences on both dimensions. The score is noted in two 

formats G(0-4) / T(0-4) and the sum G&T (0-8), for example, context (generalization = 4) and 

pattern (transfer = 2) and Σ (G&T = 6), The higher score will indicate whether the difference 

between the reference and target skill is more towards the generalization (context) or transfer 

(pattern) side, therefore, in this example, there is greater generalization than transfer because the 

context dimension has the higher score. Table 3.9 lists the skill pair examples displayed with 

those depicted by the stars in Figure 3.3. Figure 3.4 displays the release version of the G&T 

Scale.  
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Figure 3.3 The G&T Scale Schematic. Star symbols signify different examples of skill pair 

ratings. Method of obtaining a combined score is provided in the table to the right. T = 

transfer, G = generalization. 

 

Table 3.9 Examples of the skill pairings (reference and target skills) corresponding to those 

in Figure 3.3. Pattern, context and final G&T score are indicated. 

 

 REFERENCE SKILL  TARGET SKILL 

EXAMPLE 1  Brushing hair with an adapted 
brush in therapy room 

 Brushing hair with a ‘regular’ 
brush at home PATTERN + 1 

CONTEXT  2   

The G&T Score 3 

EXAMPLE 2  Kicking a soft soccer ball 
at home

 

 Kicking a hard soccer ball 
at home with radio on

 PATTERN + 1 

CONTEXT 1 

The G&T Score 2  

EXAMPLE 3  Typing at a desktop computer 
in therapy room

 

 Putting on a ski outfit  
at a ski resort

 PATTERN + 4 

CONTEXT  4   

The G&T Score  8   
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Figure 3.4 G&T Scale Release Version. 

 

3.4.4.1 Using the scale 

As explained above, the G&T Scale is designed to capture differences in context and pattern 

between skills in a skill pair, where one skill, typically trained, is termed the ‘reference skill’, 

and the other, typically the desired, untrained skill, is termed the ‘target skill’. Skill pairs would 

be determined on a per client basis depending on the use of the scale. For example, clinically, 

skill pairs would consist of goals selected for training during therapy and the real world context 

for those goals or additional goals the client wants to, needs to or is expected to do that are not 

trained in therapy. This would alert the clinician as to the nature of the generalization-transfer 

that needs to be supported in therapy. In intervention research, at the planning stage, the skill 

pairs would consist of goals to be trained in the course of the study and goals to remain untrained 

but for which improvement is desired. Finally, post hoc, the scale could be used to evaluate the 

degree of generalization-transfer inherent in the skill pair(s) reported to have demonstrated that 

generalization-transfer was achieved by the intervention studied. Specifically, the scale could be 

applied to the skill pairs reported in published intervention studies that list the trained and 

untrained goals and a retrospective rating could then be performed. It is anticipated that this scale 

would also help to encourage careful description of trained and untrained tasks in studies 

addressing generalization-transfer. 
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The G&T Scale can be applied to a single skill pair or used multiple times to evaluate as many 

skill pairs as desired. If used for multiple skill pairs as may occur in a study, a mean G&T score 

could be calculated. Thus, a particular study could report that it evaluated transfer across several 

skill pairs and report the attained G&T mean score. It is important to note that this scale is not 

meant to determine whether generalization and transfer has been achieved, rather, it characterizes 

the degree to which any two skills differ in terms of context and pattern and hence the degree of 

generalization and transfer required from a trained to an untrained skill. For example, when a 

skill pair – sliding a disk across a table from one distance, the reference skill, to another, the 

target skill (Sanli & Lee, 2015) – receives a lower score on the G&T scale, this would indicate 

that the level of generalization-transfer required to perform the target is low in comparison to the 

level of generalization-transfer required to achieve handwriting, the target skill after training 

cutting with a knife, the reference skill (McEwen et al., 2010). 

3.4.5 Discussion 

This paper addresses a gap in the literature by introducing the G&T Scale, a tool designed to 

categorize skill pairs according to the degree of difference in context and pattern which can be 

understood to represent the levels of generalization and transfer required to move from a 

reference/trained skill to a target skill. As mentioned, the G&T Scale (Working Version) 

underwent three phases of psychometric testing: expert validation, inter-rater reliability testing 

on test bank skill pairs, and inter-rater reliability testing on clinical skill pairs. The latter of which 

lead to the revision of the working version and was subsequently evaluated in terms of inter-rater 

reliability. The positive results of the reliability testing resulted in what became the G&T Scale 

(Release Version). The outcomes from this paper are three-fold: 1) the working version of the 

scale was found to be valid by eight experts in generalization-transfer of learning, revealing good 

content validity overall; 2) the working version was found to have good inter-rater reliability 

when tested with two pairs of raters and a criterion test for a test bank of skill pairs; and, 3) the 

release version of the scale was found to have good inter-rater reliability for clinical examples. 

The results of the expert consultation and reliability testing with test bank skill pairs were 

consistent with the preparatory phase (Section 3.4.3.1.1) of applying existing participant-selected 
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clinical skill pairs, in that the examples provided for categories “2” and “3” required 

clarification. Bringing together all three phases of psychometric testing, the definitions of these 

categories were updated (Table 3.8) for the release version of the G&T Scale (Table 3.4).  

In addition, the expert responses also revealed that the term ‘pattern’ could be problematic when 

applied to cognitive skills. The scale is not intended for use with skills that are essentially 

cognitive such as creating a shopping list or doing mental arithmetic. To address this, the 

information about the scale now clarifies that the G&T Scale is intended for functional skills 

with a movement component. However, this feedback raised the question of whether cognitive 

skills could be incorporated into a future, adapted, version of the scale. For example, instead of 

the pattern dimension, a different term could be used altogether. The inclusion of the context 

dimension could remain but with some alterations. Contextual information may be particularly 

important for the application of the scale to cognitive skills, as those who suffer with cognitive 

deficits can find generalization to new environments or the presence of an added contextual 

feature such as poor lighting or a loud environment to be distressing (Whiteneck, Gerhart, & 

Cusick, 2004). The scale could then, potentially, be used to determine the strategies that may be 

required to overcome various contextual issues.  

3.4.5.1 Potential explanations for supporting greater generalization-
transfer 

The premise underlying the scale is consistent with identical elements theory (IET: Thorndike, 

1914), which states that skills that are more similar to each other are more likely to generalize 

and transfer. On the G&T Scale such skills have lower G&T scores. Hence future validation of 

the scale could involve evaluating the relationship between G&T scores and the achievement of 

generalization and transfer. Should it be the case that generalization and transfer are achieved 

where the G&T scores are high, as was observed in McEwen et al. (2015), this could be 

understood to question the validity of the IET and instead consider other mechanisms of 

generalization and transfer, such as the transfer-appropriate processing theory (TAPT: Morris et 

al., 1977). The application of the G&T Scale could therefore be used to support future 
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investigations into what drives generalization and transfer between skills that have large 

differences in context and pattern. 

3.4.5.2 Limitations 

A limitation of this study was with applying the scale to clinical data. Scoring for the context 

dimension is restricted to the amount of information provided. Details about the context, and also 

pattern, are important for scoring skill pairs with the scale in order to achieve the most accurate 

G&T score. It was noted that details about the context were missing from the published studies 

that were used in the inter-rater reliability study with clinical skill pairs. Since context forms part 

of the G&T score, this lack of information can produce a lower overall G&T score. For example, 

a skill pair can advance from a score of “0” to “1” on the context dimension, if there is the 

addition of another person in the room. Without the information about the added person, the 

score will remain a “0”. It is recommended that future uses of the scale ideally include 

descriptive information about the context and pattern to facilitate accurate scoring of the scale. 

For cases in which retrospective scoring is performed, the rater is recommended to work with 

what is provided and not make assumptions that could inflate the score.  

Another possible limitation is that the training was done in person. The training included an 

explanation of the scale by the experimenter as well as an activity, which could reduce the 

implications of this study beyond in person training of the scale. However, the activity could be 

performed on a computer by creating a program electronically. Further, while the raters initially 

had the instructions read aloud to them, the experimenter pointed to the operational definitions 

list as it was read and the raters were provided with this list to check through on their own during 

the rating period. In addition, the expert reviewers all received the scale information package 

electronically and reported that the scale was understandable. There was also a portion of the 

information package that provided the experts with the opportunity to rate a short list of skills 

and check the answers at the bottom. The experts were not asked to send back this informal 

rating therefore there is no way to quantify how well they performed. Overall, it appears that 

summarizing the scale in written form can be used for future use of the scale. 
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3.4.5.3 Importance of the G&T Scale 

This multi-phased scale creation process has resulted in a scale with applicability in clinical 

settings and for intervention study purposes to evaluate the degree of difference between two 

skills. Further, with the systematic categorization of paired skills, these skills can be evaluated 

according to how similar or different they are from each other in terms of both the context in 

which the skill is performed and the pattern of movement.  

It is our hope that this scale will be helpful to rehabilitation science researchers and clinicians. It 

is recommended that an untrained skill be selected for evaluation following intervention so that 

there can be a comparison in degree of difference with the trained skill(s) according to context or 

pattern. Further, it is suggested that studies provide both context and pattern of movement 

information, in as much detail as possible, to help ensure that the scale is being used to its full 

capacity. Categorizing generalization and transfer in this way will aid in the consistency of 

research findings.  
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Chapter 4 Potential mechanisms for generalization and transfer in 
the Cognitive Orientation to daily Occupational Performance (CO-

OP) Approach: A descriptive study. 
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 Potential mechanisms for generalization and transfer 4
in the Cognitive Orientation to daily Occupational 
Performance (CO-OP) Approach: A descriptive study 

 Abstract  4.1

A client-centred, cognitive strategy-based intervention, called Cognitive Orientation to daily 

Occupational Performance (CO-OP), purports to achieve generalization and transfer. The 

generalization and transfer of learning from one context to another and one skill to another, 

respectively, is a necessary step towards achieving improvement in daily life activities, beyond 

the rehabilitation context. CO-OP, a top-down, evidence-based approach, has been designed not 

only to facilitate skill acquisition and strategy use but also generalization and transfer. CO-OP is 

a complex intervention with a number of key features that distinguish it from other rehabilitation 

intervention approaches most notably guided discovery, the primary mode of instruction in the 

Approach, used within a problem solving framework. The authors of the Approach have argued 

that guided discovery promotes client-generated dynamic performance analysis and a shift in 

self-efficacy which in turn promotes generalization and transfer. However, the CO-OP 

mechanisms underlying generalization and transfer have not yet been examined. Rationale: 

Given the importance of applying learning from the rehabilitation context to daily life and the 

evidence that the CO-OP Approach supports this application of learning, it would be important 

to understand what aspects of CO-OP support generalization and transfer. Purpose: The purpose 

of this study was to examine the role that guided discovery, client-generated dynamic 

performance analysis and self-efficacy play in supporting skill generalization and transfer. 

Methods: Videos of intervention sessions from 23 participants from five previous CO-OP 

studies reporting generalization and transfer were examined for therapist mode of instruction, 

client-generated dynamic performance analysis and verbalizations and non-verbal behaviours 

indicative of positive and negative self-efficacy. A proposed model was created to better 

understand the key features of CO-OP that promote generalization and transfer. Participant data 

were obtained from three different neurological populations (adults with stroke, and children 

with cerebral palsy and dystonia) and were examined using simple and multivariate linear 



 

 

 

 

84 

regression, to understand the relationship proposed in the model among the key variables from 

the model and post-intervention performance on generalization and transfer tasks (as measured 

by the Canadian Occupational Performance Measure). In addition, degree of difference between 

trained and untrained skills was evaluated using a tool called the Generalization and Transfer 

Scale (G&T Scale). Results: Generalization and transfer was observed at multiple levels of 

similarity/difference on the G&T Scale. In addition, the regression analysis demonstrated a 

negative relationship between post intervention performance on untrained tasks and non-verbal 

negative self-efficacy (adjusted r2 = 0.282). Conclusions: The observed associations between 

negative self-efficacy and generalization and transfer provide partial support for the proposed 

model of the mechanisms that underlie generalization and transfer in CO-OP. Further, the 

observation that generalization and transfer occurred both between skills that were very similar 

and those that were highly different from one another suggests that identical elements alone do 

not explain generalization and transfer. An implication of this study is that therapists should 

monitor negative self-efficacy in support of generalization and transfer outcomes. 

KEYWORDS: application of learning, rehabilitation, intervention, cognitive, strategy
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 Introduction 4.2

Skill transfer, referred to in the motor learning literature as the application of learning from one 

motor skill to another skill or to a variation of that skill (Mussgens & Ullen, 2015), has been a 

primary goal throughout the history of motor learning research. Nonetheless, it has remained 

relatively difficult to achieve (Adams, 1987; Krakauer, 2006). Similarly, in rehabilitation, where 

the ability to apply what was learned in therapy to everyday life is also a primary goal, transfer 

remains relatively elusive. Indeed most intervention studies fail even to report on the application 

of learning beyond therapy (McEwen & Houldin, 2017; Ylvisaker et al., 2005; Zelinksy, 2009).  

The application of learning beyond therapy may involve being able to perform a skill learned in 

therapy in a new context, e.g., the home, or it may involve being able to refine a skill or perform 

a new skill. While the term ‘transfer’ is often used to refer to both of these, we feel it is important 

to distinguish between the two and hence we use separate terms to capture the two meanings: 

generalization and transfer, respectively. We define generalization as Stokes and Baer (1977) do, 

as the application of a learned skill to a new context e.g., social and physical, and transfer as 

application of a learned skill to a new skill i.e., observable movement pattern of the skill (Barnett 

& Ceci, 2002; Geusgens et al., 2007). Recognizing that generalization and transfer are closely 

related (for an in-depth review of the use and definitions of these terms, see Houldin et al. – in 

preparation) and often occur together, we use the term generalization-transfer when the two co-

occur. Accordingly, in this paper we will also use one or other of the three terms as is 

appropriate. 

There is also little agreement on how best to capture the level of generalization and transfer that 

a set of trained and untrained skill pairs represent (for an in depth discussion see Houldin et al – 

in preparation). A new scale has recently been created to address this gap. The Generalization 

and Transfer (G&T) Scale allows for the quantification of the degree of difference in context and 

movement pattern that is inherent in any pair of skills (Houldin et al. – in preparation). The 

G&T Scale scores pairs of skills according to differences in the environmental context that the 

skill is performed in and the pattern of movement utilized during the skill performance. Such that 

the lower scores on the G&T Scale imply a fair amount of similarity between skills, whereas a 

higher score reflects greater differences between skills. 
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In contrast to most rehabilitation interventions, the Cognitive Orientation to daily Occupational 

Performance (CO-OP) Approach (Polatajko et. al, 2001) explicitly identifies generalization and 

transfer as intervention objectives (Polatajko & Mandich, 2004). Further, CO-OP studies not 

only frequently address issues of generalization and transfer (Scammel et al., 2016), but also 

frequently contain evidence of having achieved them, regardless of population, skill, or method 

used to evaluate them (Houldin et al., 2017). More importantly, in all studies using two group 

designs, the CO-OP groups invariably demonstrate significantly more generalization and transfer 

than the contrast groups (Houldin et al., 2017). In a recent chapter from the new CO-OP book, 

“Enabling participation across the lifespan: Advancements, adaptations extensions of the CO-OP 

Approach”, the importance of generalization and transfer in rehabilitation was outlined and 

examples were provided of how CO-OP incorporates these phenomena throughout the 

intervention (McEwen & Houldin, 2017).  

Given the importance of applying learning from the rehabilitation context to daily life, and the 

evidence that CO-OP supports this, it is important to understand what aspects of CO-OP support 

generalization and transfer. The purpose of this paper is to report the findings of a study 

undertaken to explore that question. First, an overview of the phenomena of generalization and 

transfer is presented followed by a brief description of the CO-OP Approach and why it is 

thought to support generalization and transfer.  

4.2.1 An overview of generalization and transfer and how it can be 

achieved 

The literature on generalization and transfer is large and beyond the scope of this paper to review 

in depth. Here, we describe key aspects of the two and what is known about the mechanisms of 

generalization and transfer. They include variability of practice, guided discovery, strategy use 

and self-efficacy. 

As indicated above, generalization and transfer are terms used here to capture the application of 

learning from one context to another and one skill to another, respectively. While these are the 

definitions used here it must be recognized that there is relatively little consensus in the literature 

on the use of these terms (Barnett & Ceci, 2002; Geusgens et al., 2007; McKeough, 2013); often 

they are used interchangeably, frequently the term transfer alone is used to refer to both types of 
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applications of learning (for an in depth discussion see McEwen & Houldin, 2017).  Similarly, 

there is relatively little consensus on the approach to examining the occurrence of generalization 

and transfer (for an in depth discussion see Houldin et al., 2017). An approach frequently used in 

the CO-OP literature is the 'untrained-task' approach recommended by Geusgens (2007), where 

an a priori decision is made to reserve an intervention goal for examining generalization and 

transfer, i.e., one of the intervention’s goal’s identified and left untreated.  

Finally, the mechanisms underlying generalization and transfer are also poorly understood 

(Reinhoff et al., 2013; Rosalie and Muller, 2012). Nonetheless there is a literature pointing to 

possibilities. Prominent among these are characteristics of the skills themselves, in particular the 

degree of difference between a trained skill and the target/desired skill, conceptualized by 

Thorndike (1914) as the identical elements theory (IET). Another possibility is the 

conceptualization of the cognitive processes that subtend the skills addressed by the transfer-

appropriate processing theory (TAPT) (Morris et al., 1977). Characteristics of the training 

process have also been identified, including variability of practice (see Krakauer, 2006; 

Bransford & Schwartz, 2001), type of instruction and strategy use. Characteristics of the learner 

such as self-efficacy, have also been identified. Among these, those of particular relevance here 

are the type of instruction, strategy use, and self-efficacy. 

The type of instruction used to encourage practice can impact the skill learning. Guided 

discovery is an instructional mode that blends direct instruction techniques and pure discovery 

learning (Brown & Campione, 1995; Mayer, 2004). This type of instruction encourages 

independent thinking and problem solving because the client develops ideas through Socratic 

questioning, such as “How do you think your performance could improve on that skill?”. It has 

been suggested that while guiding clients towards performance can be a slower approach to skill 

acquisition than direct instruction, it is more likely to promote skill generalization and transfer in 

the long run compared to direct cueing (Williams & Hodges, 2005). 

Strategy use is also thought to facilitate generalization and transfer (Bransford & Schwartz, 

1999; Plaincsar & Brown, 1984). In particular, global strategies can help an individual to 

generalize and transfer learning because these types of metacognitive strategies can be utilized in 

across other context and skills (McKeough, 2013; Palincsar & Brown, 1984). 
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Self-efficacy, a concept coined by Bandura (1997), is defined as the confidence a person has in 

his or her ability to perform a skill. This can manifest in verbalizations such as “I’m going to do 

it again!” or “This time I’ll do it without your help!” or non-verbal behaviours such as a high 

five. Negative self-efficacy indicates that the person has low confidence that they are able to 

perform a skill. A verbalization can sound like “There’s no point, I give up” and a non-verbal 

behaviour could be a stomping of the foot or clenched fists. Improvement in self-efficacy is 

suggested to facilitate transfer by permitting a person to attempt new skills due to greater 

confidence (Bandura 1997; Burke & Hutchins, 2007; Holladay & Quinone, 2003; Issurin, 2013; 

Stevens et. al, 2012; Zimmerman, 2000).  

4.2.2 The CO-OP Approach 

The CO-OP Approach is a complex, multifaceted intervention originally developed to address 

movement performance of children with developmental coordination disorder. Since its 

introduction, CO-OP research has involved populations including people with Asperger’s 

(Rodgers et al., 2007; 2008; 2009), cerebral palsy (CP: Cameron et al., 2017), acquired brain 

injury (Missiuna et al., 2010), and traumatic brain injury (Dawson et al., 2009; 2013; Poulin et 

al., 2017). CO-OP is a performance-based, client-centred intervention designed to support skill 

acquisition and generalization and transfer (Polatajko et al., 2001). Generalization and transfer 

are key objectives in CO-OP and are thought to be facilitated through client-chosen goals, 

strategy use and guided discovery instruction.  

The Approach incorporates two types of strategies: domain specific strategies and a global 

strategy called GOAL PLAN DO CHECK (GPDC). The latter, first introduced by Meichenbaum 

(1977), provides a structure through which the client learns to identify performance problems. 

Referred to as dynamic performance analysis (DPA), clients propose possible solutions and test 

them out in an iterative fashion until skill acquisition is achieved. Each attempt at skill 

performance is followed by a review of the GOAL, and the client-developed and therapist guided 

PLAN to achieve the goal. To encourage variability of practice, included in this plan can be 

variations in how the skill can be performed in terms of the context it is performed in and the 

adaptations of the skill (McEwen & Houldin, 2017). Following performance of the skill (DO), 

the client CHECKs that the plan was implemented and the goal accomplished. If the goal was 

not accomplished, the client develops another plan until the CHECK confirms a successful plan. 
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Within the GPDC framework, the client is encouraged to develop strategies that are specific to 

the particular skill, called domain specific strategies. This process is used to try to shift the 

client`s sense of self-efficacy, another effect that has been shown to occur during and following 

CO-OP intervention (Cameron, et al. 2016; Dawson et al., 2014; McEwen et al., 2010, 2015; 

Mendes & Polatajko, 2004; Poulin et al., 2017; Roy et al., 2016). 

CO-OP is typically delivered in a series of ten sessions with each being about one hour in length 

and occurring once or twice a week. Prior to intervention, goals are selected and rated using the 

Canadian Occupational Performance Measure (COPM; Law et al., 2005) and are rated again 

following intervention. During a typical first session, the client is introduced to using GPDC for 

performance across skills as well as the concept of being guided by the therapist. Whereas direct 

instruction is the usual approach to rehabilitation of skills and can achieve skill acquisition (Dean 

et al., 2000; Skidmore et al., 2017; Werner & Gentile, 2003), guided discovery is the 

instructional approach used during the CO-OP intervention. It is thought that the providing 

clients with an opportunity to explore ideas will support the use of those ideas for future 

scenarios (Williams & Hodges, 2005; Skidmore et al., 2014). Thus guided instruction during 

CO-OP is a key feature suggested to support generalization and transfer. During a typical middle 

CO-OP session, the therapist and client work on two or three of the client-chosen skills that were 

selected as GOALs for the intervention by the client. At the start of each skill, the therapist 

reviews what the skill GOAL is and some of the strategies that the client has already devised. 

The client then proceeds to perform the skill and the therapist and client work together to discuss 

the details of PLANS and CHECKS of the performance. The sessions around the mid-point of 

the intervention differ from the beginning and end sessions in that at least one of the skills has 

previously been practiced and there are a few strategies already in place and ready to be refined, 

but the client is still exploring strategies and understanding how to develop the skills better. The 

last session is typically a wrap-up session, where the client reviews what was learned and 

perhaps does some fine-tuning. 

Unique to the CO-OP Approach, DPA can be thought of as self-monitoring and analysis of 

performance. It is a method of identifying performance breakdowns so that the client can 

develop strategies to overcome those breakdowns (Polatajko & Mandich, 2004). DPA was 

created to help CO-OP therapists become better at guiding the problem solving by analyzing the 

client’s performance. Hyland and Polatajko (2012) found that clients emulated therapist DPAs 
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and spontaneously began to exhibit DPAs during CO-OP sessions. Demonstration of DPA 

indicates that the client can identify what went wrong (or right) with the performance, and what 

to do to fix it. From this understanding, clients are guided to develop strategies to improve 

performance during review (CHECK) of GPDC. Previous research has demonstrated that DPA 

occurs more spontaneously among individuals receiving CO-OP (Hyland & Polatajko, 2012; 

Schneiderman et al., 2008) and is more specific in nature than participants who undergo 

contemporary occupational therapy (Hyland & Polatjako, 2012). DPA was also demonstrated to 

improve from beginning to end of CO-OP training (Hyland & Polatajko, 2012). DPA is thought 

to support generalization and transfer by giving clients the tools to think about skill performance 

across a variety of skills and situations (Polatajko et al., 2001). 

4.2.2.1 CO-OP and generalization and transfer 

As can be seen, there are several aspects of CO-OP that have previously been demonstrated to 

support generalization and transfer of skill learning. McEwen and Houldin (2017) propose that 

incorporating mechanisms of generalization and transfer into the rehabilitation process will 

support the application of skill learning to new skills and scenarios in daily life following 

intervention.  

4.2.3 Proposed mechanisms of generalization and transfer 

As the above discussion suggests, there are several aspects of CO-OP that set it apart from other 

top-down, task specific approaches in rehabilitation. Among these are guided discovery and 

client-generated DPA. As a whole, the proposed mechanisms of CO-OP that are thought to be 

likely to contribute to the reported generalization and transfer are mode of instruction - guided 

discovery versus direct instruction, client-generated DPA, identification of strategies and shifts 

in self-efficacy. The following framework was developed by the current authors to suggest how 

generalization-transfer occurs during the CO-OP process compared to a direct instruction 

intervention - referred to here as the G&T Model (Figure 4.1).  
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Figure 4.1 The G&T Model. A proposed framework behind generalization-transfer in 

paradigms that use direct instruction versus what is used in the CO-OP process. 

 

In the CO-OP literature, it is suggested that guided discovery may be responsible for this shift in 

DPA and self-efficacy. For example the therapist may ask “What was it about your performance 

this time? Why do you think it went well?” prompting the client to answer something more 

specific about the performance such as “Well, this time I used a bit more force when pushing 

down”, indicating that he/she has a better understanding of what went wrong previously and 

what could be done in the future. As shown in the Figure 4.1, guided discovery through DPA and 

strategy use is thought to increase positive self-efficacy following successful skill acquisition or 

what can be called “mastery experiences” as noted the by Bandura (1997). We further suggest 

that this shift in self-efficacy generates generalization and transfer of skills, potentially acting as 

a mediator. By providing the client with more opportunities to experience success, the client can 

gradually increase feelings of confidence in ability to perform a skill. In CO-OP, the client not 

only experiences improved performance but this improvement may occur because the client 

applies the strategies that have been generated by themselves, increasing their ownership of their 

success. Statements can shift from “I can’t do this” to “let’s try that again”; demonstrating 

verbalizations of improved self-efficacy.   

While the model suggests that through guided discovery DPA leads to successful strategy use 

and then greater self-efficacy to support generalization and transfer of goals, an exploration of 

these three factors has yet to be evaluated in any clinical groups during CO-OP intervention. 
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Accordingly, we designed a study to examine the relationship between generalization and 

transfer and guided discovery, DPA and self-efficacy. 

The questions to be addressed were:  

1) What is the association between degree of difference between skill pairs (trained and 

untrained), as expressed by the G&T scores, and an indicator of generalization and transfer (the 

COPM change score for the untrained goal)? 

2) What are the associations between generalization-transfer (as indicated by end of training 

‘untrained goal COPM’ score) and the factors of the proposed generalization and transfer model: 

instructional mode, DPA, and self-efficacy, in participants from five CO-OP studies during the 

middle CO-OP sessions? 

3) What are the multivariate associations among the factors of the proposed generalization and 

transfer model during mid-session for the participants from five CO-OP studies? 

 Methods 4.3

4.3.1 Study design 

This was a descriptive study using video recordings of CO-OP sessions from previously 

conducted research studies (Cameron et al., 2016; Gimeno, Polatajko, Lin, Cornelius, & Brown, 

2017; McEwen et al., 2010; 2015; Rios et al., 2017). As is typical with video coding studies, 

segments of videos were selected for coding and two raters coded sessions using a purpose-

developed coding manual. Data obtained from the coding were then analyzed to describe the 

behaviours observed during the sessions. 

4.3.2 Process 

We sampled and coded client and therapist interactions and behaviours from video-recorded 

intervention sessions from five CO-OP studies (Table 4.1). Eligible studies were those from our 

research group that had collected pre and post intervention performance on generalization and 

transfer goals. Eligible participants had to have used the untrained-task approach to examining 

generalization-transfer as well as a middle CO-OP session recording. The middle of CO-OP 
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training was selected as the ideal place to observe these outcomes because previous CO-OP 

studies suggest that the number of DPAs increase from beginning to end of entire CO-OP 

intervention process. Thus, during the middle segment of intervention it is expected that DPAs 

would be present (Hyland & Polatajko, 2012). In addition, Roy et al. (2016) demonstrated that 

during a middle session there is an increase in self-efficacy compared to the first session, but less 

than the last. Therefore the middle session was expected to include some self-efficacy 

verbalizations and/or behaviours. Guided discovery is an expectation throughout CO-OP 

therefore there should also be guided discovery statements to observe in the middle session. 

Ethical approval was received for this study through the Health Sciences Ethics Board at the 

University of Toronto. 

4.3.3 Selected studies 

The following studies, summarized in Table 4.1, were used as the participant source because 

they contained video data of a middle session that were accessible to the authors: Study 1 - 

McEwen et al (2015); Study 2 – McEwen et al (2017, unpublished – see poster citation Rios et 

al., 2017); Study 3 – McEwen et al. (2010); Study 4 – Cameron et al. (2016); Study 5 – Gimeno 

et al. (in preparation).  

Table 4.1 Summary of the studies used for video analysis. 

Study	 Authors	 Age	group	 Population	 Main	findings	

1	 Cameron	et	al.	(2016)	 Children	 Cerebral	

Palsy	

This	pilot	randomized	controlled	clinical	trial	

demonstrated	improvement	on	COPM	scores	for	

trained	goals	following	intervention	in	the	CO-OP	

and	CTA	groups.	Untrained	goals	in	the	CO-OP	group	

improved	to	a	greater	extent	than	the	CTA	group.		

2	 Gimeno	et	al.	–	in	

preparation	

Children	 Dystonia		 This	was	a	replication	study	across	different	

therapists.	CO-OP	intervention	demonstrated	

improvement	on	trained	goals	(60%)	and	just	under	

half	of	the	untrained	goals.	
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Study	 Authors	 Age	group	 Population	 Main	findings	

3	 McEwen	et	al.	(2010)	 Adults	 Stroke	 This	multiple	baseline	single	case	study	

demonstrated	clinically	important	changes	on	post	

intervention	PQRS	and	COPM	scores	for	trained	and	

untrained	goals,	which	were	maintained	at	one	

month	follow-up.	Improvement	on	aspects	of	

behavioural	assessments	including	the	SIS	and	

CMSA.		

4	 McEwen	et	al.	(2015)	 Adults	 Stroke	 This	RCT	study	demonstrated	improvement	in	the	

CO-OP	group	on	the	PQRS	scores	(moderate	effect	

size)	and	COPM	scores	(small	effect	size)	for	the	

trained	goals	and	for	the	PQRS	(large	effect	size)	for	

the	untrained	goals,	compared	to	the	UC	group.	

Results	were	maintained	at	three	months	follow-up	

with	participants	with	subacute	stroke.	In	addition,	

the	CO-OP	group	showed	improvement	on	self-

efficacy	and	community	participation	(moderate	

effect	size).		

5	 Rios	et	al.	(2017)	–	

unpublished	

Adults	 Stroke	 Participants	in	this	pilot	imaging	study	showed	

improvement	on	the	COPM,	PQRS	and	self-efficacy	

measures	for	both	trained	and	untrained	tasks	

following	CO-OP	intervention.	Imaging	results	

suggest	greater	fronto-parietal	and	thalamo-cortical	

network	functional	connectivity	at	post-test.		

*COPM=Canadian Occupational Performance Measure, UC=usual care, CTA=contemporary 

treatment approach, PQRS=Performance Quality Rating Scale, RCT=randomized control trial, 

SIS=Stroke Impact Scale, CMSA=Chedoke-McMaster Stroke Assessment.  

4.3.4 Participant description  

All participants were described in terms of their parent study, sex, age group, diagnosis, trained 

and untrained goals and the COPM scores for the untrained goals. These data were all taken from 
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the original studies, in some cases the data could be found in the published version of the study, 

in many cases the data were requested directly from the authors.  

4.3.5 Measures 

In the sections below, we describe the measures used to generate the data for this study.  

4.3.5.1 The G&T Scale  

The G&T Scale (Houldin et al. – in preparation) scores skill pairs (trained and untrained goals) 

according to two dimensions, context and pattern, each on a five-point rating scale. The 

combined score is calculated by adding the two scores together. As there is typically more than 

one trained goal during CO-OP, there would be more than one G&T score calculated. In this 

case, the lowest G&T score of the trained/untrained goal pair comparisons was used in the 

analyses. NOTE: only one untrained goal was selected for these comparisons, see Section 4.3.5.2 

below. The G&T Scale scores were used to answer Question 1. 

4.3.5.2 Canadian Occupational Performance Measure 

The COPM is an outcome measure, scored on a ten point rating scale for rating perceived 

improvement on performance and satisfaction of self-selected functional goals and has high 

validity and reliability (Carswell, McColl, Baptiste, Law, Polatajko & Polluck, 2004). The 

COPM is rated according to performance and satisfaction, of which the former was used for the 

analyses below. In addition, the COPM can be assessed prior to and following intervention, 

generating two scores, the pre-intervention score, termed here as the Untrained Goal COPM Pre-

test score (UG-COPMPRE) and the post-intervention score, termed here as the untrained Goal 

COPM Post-test score (UG-COPMPOST). In instances where there was more than one untrained 

goal, the one that appeared first in the publication or on the list provided by the authors was 

selected for analysis. NOTE: the selected untrained goal corresponds to the untrained goal used 

for comparisons with the trained goals in the G&T score calculations, above. 

The COPM scores were used in two ways. i) The COPM pre and post-intervention untrained 

goal change score was used to address Question 1. The change score was calculated by 

subtracting the UG-COPMPOST from the UG-COPMPRE. ii) the UG-COPMPRE and UG-

COPMPOST scores were used to address Questions 2 and 3. In Question 3 the UG-COPMPOST was 

the primary outcome. The reported UG-COPMPRE was used to control for baseline performance. 
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4.3.5.3 CO-OP factors 

As indicated in our proposed model, the CO-OP factors thought potentially to explain 

generalization and transfer were: instructional mode, DPA, and self-efficacy. To quantify these 

factors we developed a coding scheme comprised of factor categories and sub-categories (see 

Figure 4.2 for the structure of the scheme and Appendix E for details). As can be seen in Figure 

4.2, one of the factors only had two categories (instructional mode: guided discovery and direct 

instruction) while the remaining factors had multiple categories and sub-categories. Videotaped 

sessions of CO-OP interventions were then observed and these factors were coded and counted. 

The counts, yielding numeric data for the CO-OP factors, were tabulated and used as indicators.  

Figure 4.2 CO-OP Factors: Coding Scheme.  

 

Instructional mode was coded to determine the amount of guided discovery and direct 

instruction. While direct instruction can be present during CO-OP, the predominant mode of 

instruction should be guided discovery. The instructional mode coding scheme, was adapted with 

permission, from a coding scheme by Urquhart and Skidmore (2014). Revisions were made to 

the criteria because observation of videos revealed that the purposes of the Urquhart and 

Skidmore (2014) and the current study were different (see Appendix E – Coding Manual). 

Specifically, in the current study, instructional mode distinctions between verbalizations and 

gestures or tactile cues were not necessary and an overtly leading question was considered a 

guided discovery instruction as opposed to a direct instruction. DPA was divided into the 

categories and sub-categories (see Figure 4.2), previously established by Hyland and Polatajko 

(2012). However, the criteria for how to code under these categories and sub-categories were 
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purpose created for this study (see Appendix E – Coding Manual). Self-efficacy categories and 

sub-categories were also taken from previous research (Mendes & Polatajko, 2004; Roy et al., 

2016). Again, changes were made to these coding schemes to fit the current study (see Appendix 

E – Coding Manual).  

The indicator used for guided discovery and directed instruction was the proportion of either 

guided discovery or direct instruction over the total number of instructions. Proportion was 

selected because it permitted accounting for the amount of the more desirable (guided) 

instruction relative to the less desirable direct instruction in a single variable. Counts were used 

as indicators for the rest of the variables: total DPA, the sub-categories of DPA - spontaneous 

and prompted, generic and specific, non-verbal, verbal, implicit and explicit, positive and 

negative self-efficacy statements/behaviours, as well as the sub-categorizations that were coded 

under both i.e., verbal and non-verbal, and combined verbal and non-verbal.  

These factors were treated as explanatory variables in Questions 2 and 3.  

4.3.6 Establishing inter-rater agreement for video coding 

The development of the coding scheme in this study was performed by three authors HP, HH and 

AH, and was an iterative process. These authors met on multiple occasions to compare each 

other’s codes from five or ten minute video segments and discuss discrepancies until decisions, 

refinement and agreement of the coding was established. Discrepancies included differences in 

criteria for coding instructional mode in the current manual compared to Urquhart and Skidmore 

(2014)2. Several revisions of the coding manual were created until a final ‘Manual for Coding’ 

was formed which outlined the operational definitions of each category along with descriptions 

and examples of each (see Appendix E).  

The video coders, AH and HH, used the coding scheme to guide coding of each of the variables 

of interest. For each coded variable, there was a corresponding code-able statement or behaviour, 

therefore, the verbalizations and/or behaviours of the therapist, participant, and, in some cases, 

the caregiver present, were noted. A sample coding sheet and an example of a statement that was 

                                                
2
 HH, HP and AH also met with two other raters (HG and EF) who were coding for a similar, separate project in the 

United Kingdom, to assist with the coding scheme development 
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coded are provided in Appendix F and G. The coders then underwent a rigorous coding exercise 

to ensure that the coding of sessions was as accurate as possible. Each coder independently 

coded a ten-minute segment of a video retrieved from videos that were different from those that 

were coded. The codes were then examined for agreement and differences; differences were 

discussed until full agreement was reached between coders – at times this resulted in clarification 

of the operational definitions and sometimes resulted in adjustments of the definitions. The raters 

then moved on to a new video segment and this process was repeated until an inter-rater (non-

chance adjusted) agreement of 85% was established. Once agreement was established, the two 

raters randomly divided the experimental set of 23 videos; rater AH coded 13 videos and rater 

HH coded ten. The ratings from each rater were collected and combined for analysis.  

4.3.7 Procedures for video sampling and data collection 

To ensure that sessions were selected in an unbiased manner, for each participant, a recorded 

video from one of the middle three sessions was randomly selected by AH. In some cases, only 

one middle session was recorded, in which case, that session was selected. A 15-minute section 

of one of the middle sessions of each participant’s videos was selected for coding. In this 

selection process, the coding typically began at the start of a code-able portion, which was 

operationally defined as time spent working on a goal, wherein the therapist and client were in an 

exchange regarding the specifics of the goal and how to improve performance. The selected 15 

minutes could be a single continuous section of the session video, or, a series of separate 

consecutive sections that added up to 15 minutes (e.g., minutes two to seven plus minutes ten to 

20 for a total of 15 minutes). The latter was done to ensure that the majority of the 15 minutes 

being coded was actual ‘work’ on a skill. If there were greater than two minutes of non-training 

observed within a 15 minute segment, for example if there was lengthy ‘chit chat’ or time spent 

transitioning between skills, the clock was stopped and started again once the next code-able 

video portion began until a total of 15 minutes were coded.  

4.3.8 Data analysis 

Statistical Packages for Social Sciences (SPSS Inc., Chicago, IL, USA) was used for all analyses. 

Prior to carrying out the analyses relevant for each of the research questions, as described below, 
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descriptive statistics were generated for all variables: frequency counts, means, standard 

deviations, minimum values, maximum values and ranges.  

Question 1 - What is the association between degree of difference between skill pairs (trained 

and untrained), as expressed by the G&T scores, and an indicator of generalization and transfer 

(the COPM change score for the untrained goal)? 

Scatterplots and Pearson’s r correlations were generated to address this question. Three 

correlations were calculated: the G&T score and each of the two dimensions of the G&T Score - 

the context score and the pattern score, were correlated with the COPM change score for the 

untrained task.  

Question 2 - What are the associations between generalization-transfer (as indicated by end of 

training ‘untrained goal COPM’ score) and the factors of the proposed generalization and 

transfer model: instructional mode, DPA, and self-efficacy, in participants from five CO-OP 

studies during the middle CO-OP sessions? 

Correlations were calculated using Pearson's r to determine the strengths of association between 

all variable pairs (See Appendix G). 

Question 3 – What are the multivariate associations among the factors of the proposed 

generalization and transfer model during mid-session for the participants from five CO-OP 

studies? 

Regression analysis was used to answer this question. However, as the participants in some of 

the five studies, from which the data were drawn for this study, were children while other studies 

were carried out with adults, we first compared children’s results to adult's results on all 

variables using an independent samples t-test. Similarly, as there were diagnostic differences 

among the studies, analyses for differences between the three diagnostic groups on all variables 

were performed using a one-way ANOVA.  

Prior to conducting the regression analysis, a similar method to the stepwise regression was used, 

in which the independent variables that are significantly correlated with the dependent variable 

are entered in into the model (Field, 2013). Here, the variables with moderate strength and with 

significant correlations (p < 0.05, r > 0.3) or correlations approaching significance (p < 0.07, r > 
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0.3) with the dependent variable, UG-COPMPOST, were selected for potential inclusion in the 

regression model and entered in manually. Using the General Linear Model from SPSS, a simple 

linear regression analysis was conducted to estimate univariate relationships for each of the 

significantly correlated and moderately to strong relationships variables with the primary 

outcome UG-COPMPOST. Next, we explored the proposed model shown in Figure 4.1 with a 

multiple linear regression analysis to determine whether the contributing variables entered into 

the regression helped to explain further the dependent variable (UG-COPMPOST). Variables 

theorized to have an impact on the outcome and those with significant or approaching significant 

associations were systematically entered into the model. This manual entry method was selected 

due to the small sample size. A maximum of three variables are recommended for regression 

models when the sample size is low (~20) (Field, 2013). Normality tests on the model error were 

run and multi-collinearity tests were performed following the regression to verify that the 

predictor variables were not correlated with each other.  

 Results 4.4

4.4.1 Sample characteristics  

Participants from three of the studies were adults with stroke (n = 11), in one study they were 

children with CP (n = 8) and in another they were children with dystonia (n = 4). Altogether, 

there were 12 children and 11 adults. Table 4.2 displays the participant characteristics including 

sex, age group, diagnosis, as well as the goal descriptions including the trained goals, the first 

untrained goals, the G&T scores for each pair and the lowest G&T score, the pre- and post-

COPM untrained scores and whether generalization and transfer was achieved for each 

participant according to whether there was a COPM change score of two or more. The baseline 

COPM score for the first untrained goal for participant (5) was at the maximum (i.e.,‘10’ out of 

‘10’) thus no potential for improvement was possible on this goal. Therefore, for this participant, 

the second listed untrained goal was used for the analyses. Note: COPM scores for the study 

involving participants with CP were parent reported. 
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Table 4.2 Participant characteristics and goal descriptions. 

 

Study 
#

Participant 
#  Sex  

Age
 Group  Diagnosis

 

GOALS
G&T 
Score 

Lowest 
G&T 
Score  

*COPM 
pre score

for 
untrained

goal 

*COPM 
post score

for 
untrained

goal 

*Generalization
and transfer 

Y or N
for 

untrained goal

 

  Trained goal *Untrained COPM goal
  

F  Stroke  Opening food bags Cutting coupons 3 2 2 7 Y 
Cutting chicken 2 
Typing an email 3 

M Stroke  Playing drums  Opening a pill bottle 5 5 1 4 Y 
M Stroke Walking to be able to 

shop and bank at ATM Using a spoon and 
cup with left hand
 8 6 4 7 Y 

Cooking and BBQing 6 Balance for laundry 
and labeling and 
scanning cartons 6 

M Stroke Shop without getting  
 

Walking 2 2 7 8 N 

Laundry to help wife
 5 

M Stroke Carpentry work Handyman work 4 4 4 3 N
Cutting with knife 5 
Travelling to see 
family 

8 

M  Stroke Climbing stairs Handles on sailboat 8 7 6 6 N 
Legible handwriting 8 
Chopping food 8 
Lifting heavy pots 7 

M Stroke Keyboarding with 
both hands

 

Using a spoon and 
knife and fork fluidly 

 

4 4 8 10 Y

Using a mouse on the 
computer 

4Writing legibility

 
4 

M Stroke Shirt with buttons Cut vegetables/meal 
prep

 4 4 10 Y
Put on pants 5 
Laundry 5 
Writing 4 

F Stroke Typing on a computer  Put in ponytail 5 4 6 8 Y 
Cut vegetables  4 
Walk outside with 
confidence to bank  

8 

Put soap on a rag  4 

M  Stroke Planting bulbs Tying tie 8 3 1 10 Y 
Walking while 
carrying with affected 
hand 

4 

Buttoning cuffs 3 
F Stroke  Walking faster Incorporating left hand

in reading 
6 3 1 5 Y 

Putting on coat  3 
Getting in and out of 
regular chair 4 

M CP Putting on underwear  Independence in 
washroom 

6 6 O4 

O4 

O5 

9 Y 
Cutting 6 
Printing 6  

M CP Zip coat Shoe laces 3 2 O1 1 N
Button pants 2
Ride bike 7

F CP Cutting with knife  Meal prep 1 1 9 Y 
Nail polish 5  
Bicycle 6  

M   CP  Shoe laces Stacking game 3 3 9 Y 
Cutting meat 3 
Buttons 3 

F CP Skipping 3 3 6 Y 
Toothpaste
Catching a ball
  7  
Printing 7  

F CP Biking 7 7 10 Y 
Lacing
Buttons
 7  
Juggling 7   

M CP Putting on shirt Buttons 3 2 2 N
Zippers 2 
Cutting meat 3 

M   CP Putting on shirt Doing up jacket 
zipper
 2 2 1 N 

Putting on socks 3 
Putting on pants 3 

F  Dystonia Doing zips Putting socks on 3 2 5 5 N
Doing buttons 3 
Putting on shoes 2 

F   Dystonia Drinking without 
spilling 

Carrying water 3 3 3 9 Y 

Handwriting
 

4
 

Stirring food 3 
M  Dystonia Eating with a spoon Putting on a t-shirt 4 4 6 10 Y 

Drinking without 
spilling 5 
Riding a bike 7 

F Dystonia Applying mascara  Carrying water 5 3 2 3 N 
Drinking from a glass   3 
Eating with knife and 
fork
 

 4 

 

4

5

1 1

2

3

6

8

11

12

13

10

9

7

4

5

3

2

O**3 

O1 

O1.5

O1

14

15

16

18

19

20

21

22

23

17

ADULT

ADULT

ADULT

ADULT

ADULT

ADULT

ADULT

ADULT

ADULT

ADULT

ADULT

CHILD

CHILD

CHILD

CHILD

CHILD

CHILD

CHILD

CHILD

CHILD

CHILD

CHILD

CHILD

lost
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Note: CP=cerebral palsy, M= Male, F=Female, 0 = parent reported. *First untrained goal. 

**Second untrained goal.  

4.4.2 Comparison of variables across participants  

Table 4.3 displays the frequency counts, means, standard deviations, minimum values, maximum 

values and ranges for all video-derived explanatory variables for all participants. Significant 

differences were found between the stroke and CP groups on the guided proportion variables (p 

= 0.016: data not displayed). There were statistically significant (p < 0.05) and approaching 

significance (p = 0.05 - 0.10) differences between child and adult groups on a number of key 

variables, including the proportion of guided discovery, total DPA count, specific DPA count, 

and non-verbal negative self-efficacy count, and combined verbal (see Table 4.3).  
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Legible handwriting 8 
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4 4 8 10 Y
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 4 4 10 Y
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Table 4.3 Descriptive statistics of all main outcome variables.  

 

Note: prop = proportion. N = number of participants. X = average per participant. SD = standard 

deviation. Significant differences of p < 0.05 between child and adult groups are indicated with 

two asterisk symbols (**) and differences approaching significance of p = 0.05 - 0.1 are 

indicated with one asterisk symbol (*). 

4.4.3 Comparison of G&T scores with generalization-transfer scores 

Figure 4.3A displays the lowest G&T score per participant against the change score on the 

COPM of the untrained goal, and reveals that there is no relationship between the two variables 

(r = 0.218). Also displayed in Figure 4.3B and 4.3C are the context and pattern scores that make 

up the G&T score from Figure 4.3A. These plots show no relationship with the COPM change 

score and context or pattern. The context score makes up half of the G&T score, therefore, these 
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plots reveal that the pattern score (4.3B) makes up the greater proportion of the final G&T score 

shown in 4.3A. 

Figure 4.3 Lowest G&T Score (A) and corresponding pattern (B) and context (C) scores 

against the COPM change score of the untrained goal.  

 

Note: r= Pearson’s r correlation. Dots indicate scores per participant: in some cases more than 

one participant had the same score. 
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4.4.4 Correlations    

The Pearson r correlation analysis revealed that the primary outcome variable, UG-COPMPOST, 

was significantly and moderately correlated with UG-COPMPRE (p = 0.02, r = 0.47), and was 

approaching significance with guided discovery proportion (p = 0.06, r = 0.39). Negative 

associations that approached significance were seen for the UG-COPMPOST with non-verbal 

(NV) negative (N) self-efficacy (SE) (NV-N-SE; p = 0.06, r = -0.40).  

NV-N-SE was also significantly correlated with total negative self-efficacy count (p = 0.00, r = 

0.81), and with NV-positive-SE (p = 0.04, r = 0.44) and negatively correlated with guided 

discovery proportion (p = 0.00, r = -0.72), DPA count (p = 0.05, r = -0.41), prompted count (p = 

0.03, r = -0.46), and marginally with specific count (p = 0.08, r = -0.38).  

The outcomes of the simple linear regressions between UG-COPMPOST and the variables with 

which it was most correlated are displayed in Table 4.4. This table shows that only UG-

COPMPRE was significantly associated with UG-COPMPOST, but all variables approached 

significance. 

Table 4.4 Simple regression analysis with UG-COPMPOST as the dependent variable, 

independent variables those with p-values < 0.07 in correlation analysis. 

 

NOTE: prop = proportion, N = negative, V = verbal, NV = nonverbal, SE = self-efficacy, UG-

COPPRE=untrained goal COPM pre-intervention score, CI = confidence interval, B = beta, std. 

error = standard error, t = t-statistic. 

4.4.5 Regression analysis 

Table 4.5 displays the outcomes of the multiple regression analysis and reveals that a model 

containing NV-N-SE, UG-COPMPOST and a categorical variable (child/adult group) explains the 

	 	 	 	 	 	 CI	

Variable	 Model	
p-value	

F	

statistic	

B	 Std.	

error	

t	 Lower	

bound	

Upper	

bound	

UG-COPMPRE	 .023	 5.982	 0.667	 0.273	 2.446	 0.1	 1.234	

Guided	prop	 .063	 3.867	 0.065	 0.033	 1.966	 -0.004	 0.134	

N-NV-SE	 .058	 4.019	 -1.308	 0.652	 -2.005	 -2.665	 0.049	
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most variation in post-intervention generalization and transfer. All potential models included 

UG-COPMPRE to control for baseline scores on the untrained goal and the child/adult variable to 

control for findings that there were differences between those two groups on several key 

variables (see Table 4.3). UG-COPMPRE, child/adult group and NV-N-SE collectively explained 

28.2% of the variance in the UG-COPMPOST (adjusted r2 = 0.282, p = 0.026). NV-N-SE was 

significantly negatively correlated with generalization and transfer (β = -1.412, p = 0.042) and 

UG-COPMPRE was significantly positively correlated with generalization and transfer (β = 0.681, 

p = 0.018). Age group was not significantly associated with generalization and transfer in the 

model (β = 0.788, p = 0.527). These results suggest that, controlling for the strength of 

association from age group and UG-COPMPRE, NV-N-SE has a significant negative association 

with generalization and transfer.  

Normality tests of the model error verified that the assumptions of normality were met 

(unstandardized residual, p = 0.896; standardized residual p = 0.896). Multi-collinearity tests 

performed following the regression verified that the explanatory variables were not correlated 

with each other.  

Table 4.5 Parameter estimates and model significance and adjusted r2 values for two 

multiple regression models performed on all explanatory variables that were moderately or 

strongly correlated with the primary outcome variable UG-COPMPOST.  

 

NOTE: prop = proportion, N = negative, V = verbal, NV = nonverbal, SE = self-efficacy, UG-

COPMPRE=untrained goal COPM pre intervention score, CI = confidence interval, B = beta, std. 

error = standard error, t = t-statistic, sig. = significance. 

Dependent	
variable	

Independent	
variables	

	 	 	 	
CI	

	 	 	
B	 std.	error	 t	 sig.	

lower	
bound	

upper	
bound	

partial	eta	
squared	

model	
significance	

adjusted	
r2	

UG-COPMPOST	 guided	prop	 0.056	 0.04	 1.411	 0.174	 -0.027	 0.14	 0.095	 0.076	 0.187	
UG-COPMPRE	 0.551	 0.288	 1.912	 0.071	 -0.052	 1.154	 0.161	

	 	age	group	 0.758	 1.404	 0.54	 0.595	 -2.18	 3.697	 0.015	
	 	N-NV-SE	 -1.412	 0.646	 -2.184	 0.042	 -2.765	 -0.059	 0.201	 0.026	 0.282	

UG-COPMPRE	 0.681	 0.263	 2.591	 0.018	 0.131	 1.232	 0.261	
	 	age	group	 0.788	 1.221	 0.645	 0.527	 -1.768	 3.344	 0.021	
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 Discussion   4.5

This study examined and described the features of CO-OP that are postulated to contribute to 

generalization and transfer. Generalization and transfer was observed at each level of degree of 

difference between skills on context and pattern using the G&T scale. The majority of the G&T 

score was composed of the pattern score, as context scores were lower. 

The associations among mode of instruction, DPA, self-efficacy and generalization and transfer 

of skill were described, while considering child versus adult populations and baseline 

performance on the generalization-transfer skill. The results demonstrated an association 

between non-verbal negative self-efficacy and the post-test untrained goal score, indicating that 

less negative self-efficacy behaviour observed during a middle CO-OP session was associated 

with more generalization and transfer, when controlling for the pre-test untrained goal score and 

age group. Age group did not have a significant association with the dependent variable in the 

model in this small sample, however, it was included because there were significant differences 

between children and adults on several of the explanatory variables that suggested it may 

confound the results. The pre-test untrained goal score, which was included to control for 

baseline performance, did have a significant association with the model and accounts for a 

portion of the variance in the dependent variable. 

The theories of generalization and transfer regarding the relationships between the COPM 

untrained goal and self-efficacy, guided discovery and DPA will be reviewed in the light of these 

results, study limitations will be discussed, and future directions will be proposed.  

4.5.1 Self-Efficacy  

Interestingly, it was negative self-efficacy behaviour that was inversely associated with 

generalization and transfer. An example of a negative self-efficacy behaviour would be stomping 

one’s feet to express frustration. Evidence of improvement in self-efficacy has previously been 

discussed as being associated with transfer (Holladay & Quinones, 2003; Issurin, 2013). It is 

thought that the generality aspect of self-efficacy, in which confidence in one’s ability can be 

applied to a variety of situations, is what could contribute to generalization and transfer 

(Holladay & Quinones, 2003). Potentially, the non-verbal expression is enough to override any 

further attempts at a skill or a new skill, more so than verbal expressions of negative self-efficacy 
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or positive self-efficacy behaviours/ verbalizations. Negative impressions, whether verbal or 

non-verbal, can impact an individual’s future experiences in that subsequent attention can be 

focused more towards the negative aspects despite the positive aspects (Fiske, 1993). This may 

be much like a single negative restaurant review can sway customer opinion, even in the 

presence of multiple positive reviews. These results are suggestive of negative self-efficacy 

needing attention in the therapeutic environment. 

4.5.2 Instructional mode 

There was no relationship between instructional mode (guided discovery versus direct 

instruction) and generalization and transfer in the regression model. This result was unexpected. 

Williams and Hodges (2005) remarked that this type of instruction can help to develop a 

person’s ability to apply and adapt what they have learned to a number of contexts. Further 

research exploring the types of questions/statements posed during guided discovery and direct 

instruction, with a greater number of participants, is worthy of investigation.   

4.5.3 Dynamic performance analysis 

In this study, we divided DPA according to whether it was prompted or spontaneous and within 

that, whether it was generic or specific. A generic DPA would indicate that the client knows that 

something is wrong, whereas a specific DPA would indicate that the client knows that something 

is wrong and what is wrong about it. A previous study on DPA analysis during CO-OP 

demonstrated that there is less DPA at the start of CO-OP and DPA increases CO-OP sessions 

progress (Hyland & Polatajko, 2012). As well, Hyland and Polatajko (2012) demonstrated that 

there were less prompted and more spontaneous DPAs from beginning to end of CO-OP training. 

Thus, we expected that there would be a greater number of spontaneous DPAs compared to 

prompted DPAs during the middle session of CO-OP, as the client and therapist have had time to 

develop the use of DPAs. In contrast, our findings indicate that there are significantly more 

prompted versus spontaneous DPAs. It is possible that this occurred because at mid CO-OP 

session there were still many guided questions, which would have prompted more answers. 

Indeed, there were on average 19 guided questions over a 15-minute period - approximately one 

guided cue per minute - across all middle sessions. To be true to the CO-OP principles, this 

suggests that perhaps by mid session, CO-OP therapists should prompt less and wait longer for 

clients to answer, to give them the time to think through the performance more carefully.  
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More importantly, there was as expected, significantly greater specific than generic DPAs during 

the mid CO-OP session, regardless of whether they were prompted or spontaneous. Evidence of 

specific DPAs indicates that clients are monitoring their performance and exploring what is 

going wrong or right. Indeed, “Repetition alone is not sufficient for learning; rather, practice 

must be done in the context of skill acquisition and must provide opportunities for learners to 

find the solution to the movement task” (Weiss et al., 2014, p. 29). However, no relationship 

between the DPA and the UG-COPMPOST score was found, therefore the role DPA plays in the 

generalization and transfer of skills could not be discerned. 

4.5.4 Similarity between skills 

It was also noted that there was no relationship between the G&T score and generalization and 

transfer. According to the IET (Thorndike, 1914), the more similar that skills are to each other 

(i.e., the lower the G&T score) the greater the expected generalization and transfer. However, the 

plot (Figure 4.3) of each G&T score for each participant against the untrained goal COPM 

change score shows no relationship. Thus, at any level of G&T there is evidence of 

generalization and transfer, be it low – greater similarity between skills – or high – few, if any, 

similarity between skills. This brings the IET into question. An alternative theory to the IET, the 

TAPT (Morris et al., 1977), provides an explanation for how generalization and transfer across 

greater differences between skills occurs through the use of similar cognitive processes. While 

skills can appear to look different on the surface, the cognitive requirements such as “problem 

solving…, rapid decision making, application of rules, attention control, and…simultaneous 

performance” can be very similar (Schmidt & Lee, 2017). Since CO-OP frequently reports 

generalization and transfer of trained skills to untrained skills that typically have few, if any, 

similar elements (Houldin et al. 2017; McEwen et al., 2010; 2015; Miller et al., 2001), it is 

possible that the cognitive processing engaged via CO-OP supports generalization and transfer. 

CO-OP intervention does not attempt to control for similarity across skills and contexts because 

in the real world the differences are endless. Instead, CO-OP focuses on harnessing client DPA 

and promoting client-developed strategy use as the constant thread across contexts and skills. 

The similarities between skills are not necessarily the number of similar elements of the task, but 

the similar cognitive processing required across tasks. The IET, however, may still help to 

explain the generalization and transfer seen in the exclusively direct instruction methods where 

one might presume fewer cognitive processes are engaged.  
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4.5.5 Limitations 

A number of limitations to this study warrant mentioning.  

The sample was small. This limited the number of variables that could be simultaneously 

included in a regression equation, and therefore limited our ability to fully understand the 

relationships of all the potential contributors to generalization-transfer. For example, guided 

discovery, the DPA sub/categories and differences between children and adults may have been 

difficult to interpret with this small sample size, but future work could address this more 

comprehensively.  

The model was limited to variables considered to distinguish CO-OP from other direct skill 

training approaches. However, other variables might also be considered as contributing to G&T 

such as motivation and significant other involvement. These variables could also be considered 

in future studies with larger samples.  

The sample was heterogeneous. This may have potentially confounded results, and caused the 

addition of the categorical child/adult variable to the multivariate regression, reducing the 

number of explanatory variables that could be included. To mitigate this issue of the 

heterogeneous sample, to some extent, we were rigorous with our coding of variables from the 

video recordings. While the coding was carefully executed, it is possible that some information 

during sessions could be gained with greater specification during coding of statements and 

behaviours. Though the coding scheme was developed to capture as much information as 

possible during a session without inundating the coder with too much detail. It is also possible 

that 15 minutes during a middle session was not an adequate amount of time to observe a 

relationship with the untrained goal COPM score. While we did find that this segment of time 

provided a lot of information, future research could include another 15 minute segment of 

another session, or multiple sessions, to test whether greater coding of content would exhibit a 

relationship between the explanatory variables and the main outcome variable.   

Only one CO-OP intervention session was examined for each case. It is also possible that an 

examination across all CO-OP sessions could have yielded different results. The middle session 

was selected because of the expectation that all variables in the model would be present to 

varying degrees. However, this also suggests that relationships with generalization and transfer 
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may be different when examining earlier and later CO-OP sessions and that the middle session 

may only be capturing a part of this relationship, for example, positive self-efficacy may play a 

larger role in predicting transfer across all sessions. Indeed, previous research on self-efficacy 

during CO-OP has demonstrated a steady increase in positive self-efficacy statements over the 

course of intervention (Roy et al., 2016).  

The study only examined CO-OP intervention. A more comprehensive examination of the 

proposed model could be performed with the inclusion of direct instruction interventions in the 

session analysis. Previous CO-OP research has demonstrated improvement on more indicators of 

generalization and transfer than the contemporary treatment approach (which is typically 

composed of direct instructional methods) (Houldin et al., 2017). A comparison of the factors 

that are suggested to support generalization and transfer in a CO-OP group compared to a non-

CO-OP group would further our understanding of the mechanisms of generalization-transfer 

outlined in the proposed model. 

There was limited access to contextual information for the transfer skills. Figure 4.3B and C 

reveal that the participants in this study achieved their scores predominantly through the pattern 

score. A possible explanation for this outcome is that lack of contextual information from the 

studies included in this project could limit scoring on the generalization dimension. It is 

recommended that future studies include more contextual information to assist with G&T 

scoring. 

4.5.5.1 Conclusions 

This paper describes the key characteristics of CO-OP that are thought to contribute to the 

generalization and transfer observed during CO-OP. In this small sample, the results suggest that 

a reduction in negative non-verbal self-efficacy corresponds to a greater occurrence of 

generalization and transfer during the middle session of CO-OP intervention, even after age 

group and the baseline untrained goal score variance were accounted for. More research is 

required with a greater number of participants to further determine which factors are associated 

with generalization and transfer. This study provides further understanding into the mechanisms 

that drive generalization and transfer during CO-OP. Further, the implications of these findings 

suggest that clinicians should be cognizant of negative self-efficacy behaviours exhibited by 

clients and take steps towards reducing those behaviours. 
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Chapter 5 Discussion 
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 Discussion 5

 Introduction  5.1

This thesis set out to understand how generalization-transfer can be facilitated in rehabilitation 

by examining the CO-OP Approach. CO-OP is one of few interventions that aim to specifically 

target generalization and transfer in the intervention process. It is also one of the few 

interventions that frequently reports achieving generalization-transfer outcomes. CO-OP is also 

distinct from other approaches in that it uses guided discovery as the dominant instructional 

mode, incorporates client-generated DPA and reports shifts in self-efficacy. Three distinct 

projects were undertaken consecutively: a scoping review of the CO-OP literature on transfer; 

the development and testing of a new scale to quantify the degree of difference between two 

tasks; and, an examination of mid CO-OP intervention sessions to examine the potential 

mechanisms underlying the generalization-transfer reported to be achieved in CO-OP. In this 

discussion, key findings that contribute to an understanding of how generalization-transfer can 

be facilitated in rehabilitation are reviewed and their implications for research and practice are 

discussed. The discussion is organized around the projects and their findings are presented. 

 Key findings 5.2

5.2.1 CO-OP studies that address transfer 

The first project, Chapter 2, used a scoping review method to determine the breadth and depth of 

CO-OP studies that evaluated transfer. It was apparent from this review that although the overall 

term used is transfer, the literature refers to both generalization (context) and transfer (pattern), 

frequently in combination. For example, many of the approaches to evaluating what was called 

transfer used the untrained-task approach, and an examination of the degree of differences 

between trained and untrained tasks (as seen in Chapters 3 and 4), revealed that many of the 

untrained tasks had G&T scores > 1 (refer to Figure 3.3). That is, they were actually evaluating 

differences in both context and pattern. The main findings from this review showed that at least 

one indicator, and in many cases, several indicators of generalization-transfer improved with 

CO-OP. For the ten studies that compared CO-OP to another intervention or control group, all 

CO-OP studies reported larger change on more indicators of generalization-transfer than the 
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comparison condition. It was also found that there were multiple approaches to evaluating 

transfer across the articles, of which the untrained tasks approach was considered to be a strong 

indicator. Generalization-transfer was achieved for many tasks (but not all). Importantly, for 

studies using the untrained-task approach, the review showed that it was difficult to synthesize or 

compare results across the studies because the trained to untrained task pairs ranged from being 

very similar to each other to very different from each other, e.g., similar – applying a strategy to 

clasp a bracelet to different bracelets (Henshaw et al., 2011) versus a very different – applying 

strategy for walking to incorporating impaired hand during reading (McEwen et al., 2010). It was 

not a surprise that the skill ranges would be so different because of the way intervention goals 

are set at the start of CO-OP intervention, i.e., the client chooses the goals to be addressed based 

on what is most important to her or him. Regardless, there was no method available for capturing 

these differences between skills, so a synthesized analysis of the scoping review article findings 

could not be done. This analytic issue highlighted the need for a tool for both rehabilitation 

practice and research to assess the levels of generalization and transfer required by clients and 

possible to achieve by interventions. As a result of this, it was decided to create and validate such 

a tool. 

5.2.2 Development of a Tool 

The second project, Chapter 3, set out to develop the G&T Scale to quantify systematically 

degrees of difference between pairs of skills so that the scale could be used in an untrained-task 

approach for studies evaluating generalization and transfer. Expert reviewers indicated that the 

G&T Scale was a useful tool for categorizing skills along two dimensions, context and pattern of 

movement, each on a five-point rating scale for pattern and contextual differences and with a 

combined score to reflect the observation that often as context changes, so must pattern and vice 

versa. Indeed, the observation during scale development that it is often difficult to determine 

where context change ends and pattern change begins, lead to the design of the G&T scale in its 

final release version. As the visual representation of the scale depicts (Figures 3.4), while it is 

possible to evaluate a skill pair according to context change or pattern change, the majority of 

the scale grid represents a blend of the two and reflects the intricacies of these dimensions. The 

G&T scale, as designed, is consistent with both major ideas around generalization and transfer - 

the notion of common elements and of cognitive processes. According to the IET (Thorndike, 

1914), the more similar two skills are to each other, the greater the transfer. This is captured at 
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the lower end of the scale, in which two tasks are quite similar and generalization and transfer is 

thought to be simpler because of the smaller degrees of difference between the two skills. The 

scale was also designed to capture high scores, where the differences between two skills are 

entirely different. Higher scores are more consistent with the TAPT (Morris et al., 1977), in 

which it is the similarity of cognitive processes that explains generalization and transfer.  

Application of the tool within the psychometric testing that was undertaken indicated that indeed, 

in practice studies, the full range of generalization and transfer is addressed. As seen in Chapter 3 

(and 4) there were task pairs with low scores (e.g., cutting with a knife versus meal prep = G&T 

1) and high scores (e.g., walking outside with confidence to the bank versus putting hair in a 

ponytail = G&T 8).  

5.2.3 Mechanisms for transfer 

The third project, presented in Chapter 4, was conducted to gain a better understanding of how 

generalization and transfer are supported by CO-OP and the mechanisms for how this occurs. A 

proposed model, derived from an analysis of CO-OP and the literature on generalization and 

transfer, was used to guide the search for the mechanisms of CO-OP that support generalization-

transfer. (Note, it was observed that CO-OP studies employing the untrained-task approach 

invariably use tasks that represent generalization-transfer). Based on experience and the literature 

review, the following features of CO-OP were postulated to be associated with generalization 

and transfer: instructional mode, dynamic performance analysis, and improved self-efficacy. 

Analysis revealed that non-verbal negative reports of self-efficacy were factors that had a 

statistically significant and moderate relationship with generalization and transfer (based on the 

post CO-OP COPM score), when accounting for whether the participant was a child or adult and 

pre-intervention COPM performance score. This suggests that negative self-perceptions impact 

ability during the learning process and, furthermore, have a role in hampering the generalization 

and transfer of skills. As previous studies had shown that CO-OP shifts self-efficacy in a variety 

of populations (Cameron et al., 2016; Dawson et al., 2014; McEwen et al., 2010; Mendes and 

Polatajko, 2004; Poulin et al., 2017; Roy et al., 2016), the findings from this study add to the 

importance of understanding and facilitating improvement in self-efficacy. 

Of particular interest was the observation that the G&T scores were not found to be associated 

with generalization-transfer (UG-COPMPOST), suggesting that, at least in CO-OP, the IET 
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insufficiently explains the generalization-transfer that was achieved. The IET may explain 

generalization and transfer among skills at the lower end of the G&T scale, but not at the upper 

end. It is suggested that for skill pairs that achieve higher G&T scores, it is similarity in 

cognitive processing that is important. The TAPT (Morris et al., 1977) considers the similarity in 

cognitive processing across skills to be a determinant of generalization and transfer. With this 

theory, it could be hypothesized that in CO-OP the guided discovery instruction that is framed in 

the cognitive strategy use, enables the client-identified DPA and strategies that result in an 

improved shift in self-efficacy, which in turn, as the findings here suggest, support 

generalization-transfer. This would help to explain how CO-OP could facilitate the 

generalization and transfer of skills. However, no direct relationships were found between guided 

discovery and DPA outcomes, and generalization-transfer.  

5.2.4 Facilitated generalization and transfer in rehabilitation 

Taken together, these findings get us closer to understanding how generalization-transfer can be 

facilitated during rehabilitation efforts. Shifts away from negative self-efficacy, are presumed to 

reflect an improvement of ‘mastered experiences’ (Bandura, 1997). Studies in the literature 

describe the relationship between self-efficacy and transfer during rehabilitation and signal 

support for this relationship as a result of an increase in confidence. It was postulated that guided 

discovery instruction of cognitive strategies through DPA during CO-OP are associated with 

improvement in self-efficacy and may explain how CO-OP can facilitate the generalization and 

transfer of skills. A number of studies reported shifts in self-efficacy, including children with 

dystonia who significantly increased positive self-efficacy over the course of CO-OP 

intervention (Roy et al., 2016), children with DCD (Mendes and Polatajko, 2004), CP (Cameron 

et al., 2016), adults with stroke (McEwen et al., 2010), and TBI (Dawson et al., 2014; Poulin et 

al., 2017), who reported improvements in self-efficacy.  

No direct relationships were found between the guided discovery and DPA outcomes and 

generalization-transfer. It is interesting to speculate why this may have occurred. It is possible 

that this could have resulted from the small sample size. Other explanations may be related to the 

nature of the guided discovery observed. It can be noted that some information gleaned from this 

study were the positive ways in which CO-OP therapists guided clients. For example, taking the 

clients own words/ideas and using them to help develop strategies, guiding the client back 

towards the goal when veering away from it, and utilizing the knowledge of when to ask broader 
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questions or when to narrow in on details to appropriately direct the client. However, it was also 

observed that some therapists stayed too broad with their questions and did not wait long enough 

for the client to think more through the performance and provide an answer.  

The results help to confirm some of the constructs identified in the proposed model, specifically 

the association between self-efficacy and transfer. This suggests that therapists should be aware 

of negative self-efficacy behaviours and as such, make efforts to reduce them. These results also 

suggest that both the IET and TAPT may be of value when thinking about how to structure an 

intervention to support generalization and transfer, e.g., having clients actively identify common 

elements and slight variations from a skill and having them actively think about the performance 

change required by that slight variant. Also, there may be value in having clients become 

conscious of the strategies they are using and having them actively think how the cognitive 

strategies they have just employed could be used elsewhere.   

 Potential application to research and practice 5.3

This research provides a tool, the G&T Scale, for the following: 1) comparing results across 

studies, which up until now have been difficult; 2) designing new studies; and, 3) designing 

therapeutic intervention in clinical practice. In addition, this work emphasizes that context and 

movement pattern are important features of skill comparisons and that there is a co-occurrence of 

the two. It is hoped that the definitions used in this dissertation and the G&T Scale, are adopted 

by both therapists and researchers. 

The applications of this scale extend to both rehabilitation science researchers and therapists. The 

G&T scale can be used in research studies to evaluate intervention outcomes according to the 

degree to which the trained and untrained skills are similar or different. If a new therapeutic 

approach can demonstrate that generalization-transfer are achievable outcomes through the G&T 

Scale, this can facilitate greater support for the implementation of the approach. The G&T Scale 

can also be used in clinical practice to help to guide the emphasis of contextual features and 

movement pattern changes in therapeutic programming to improve generalization and transfer 

outcomes. The focus of intervention should be on improving functional skill performance (skills 

that would be rated higher on the G&T scale) so that learning during therapy can be applied to 

realistic skills encountered in the real world. Below, these applications are discussed in greater 

detail. 
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5.3.1 Rehabilitation researchers  

As can be seen in the inter-rater reliability study with clinical data (Section 3.4.3, Chapter 3) and 

in the analysis of G&T scores in Chapter 4, the G&T Scale can be applied retrospectively to 

goals in an intervention study that were learned through therapy compared to goals that achieved 

generalization and/or transfer following the intervention. A limitation with applying the scale to 

existing data is that lack of information about the context and pattern for some skills will produce 

a lower G&T score than perhaps it would be if more information were to be provided. 

Contextual information that forms part of the G&T Scale definition examples can often be 

missing when a study is not designed to include that information, e.g., whether there was an 

additional person in the room, or whether the bike riding was on a busy street versus a backyard. 

In this case, the context score, which makes up half of the final G&T score, will be scored lower 

because these details cannot be assumed. Similarly, it was found that some of details of the goals 

were difficult to interpret and a lower score was provided in an effort to be more conservative. 

For example, the goal “laundry”, from a participant goal in Table 4.2 in Chapter 4, could be 

accompanied by more descriptive information such as whether the person is standing, bending 

and tossing, or sitting and folding. The information gleaned from this analysis of the existing 

goals leads us to suggest that the details that are provided in the scale category operational 

definitions/examples should be included in research studies going forward. The use of this scale 

in rehabilitation intervention studies should then be beneficial to understanding the 

generalization and transfer reported, and will also help to create greater consistency in the 

understanding and the conceptualization of these two terms.  

5.3.2 Rehabilitation practitioners 

Therapists in the rehabilitation field can use the G&T Scale to understand better how their clients 

are progressing in terms of the generalization and transfer that they exhibit across skills trained 

and untrained. For example, if a therapist finds that on the G&T Scale the client is progressing 

well in different contexts, but cannot transfer learning from one skill to another, he/she can cater 

the therapy to focus more attention on the global problem solving strategies that carry learning 

across skills. In the expert review, the experts indicated that there was value in using the G&T 

Scale in the therapeutic context. Indeed, three experts rated the application of the scale to therapy 

one point higher on the CVI over its application to research. Therapists can also use the concepts 

discussed in the information about the scale to better communicate to their clients about the 
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importance of generalizing and transferring their skills to real world activities. In fact, teaching 

generalization and transfer to clients throughout CO-OP sessions is an Enabling Principle of the 

CO-OP Approach. 

 Knowledge Translation 5.4

It is intended that the findings of this dissertation will be shared with the wider Rehabilitation 

Science community of researchers and clinicians, in the following ways: (1) submissions to 

scholarly, peer-reviewed journals; (2) submissions to professional magazines such as, "OT 

Now", in order to reach a broader audience of practitioners; and (3) the design of workshops and 

on-line training opportunities for Rehabilitation Scien1ce clinicians and researchers, with the 

eventual dual aim of a) introducing them to concept of generalization and transfer, and b) 

training them on the G & T Scale as a practical assessment tool within a clinical setting. 

 Conclusion 5.5

CO-OP supports generalization and transfer between trained and untrained skills that are very 

different from each other. Currently, the heterogeneity in definition of these terms does not 

permit a proper comparison of findings across studies or interventions. The lack of consistency 

around the use of the term transfer and the relative lack of use of the term generalization 

represents a major problem for rehabilitation therapists and scientists because both need a clear 

and well defined method of determining if interventions are capable of supporting both 

generalization and transfer from therapy to real world application. The G&T scale aims to 

provide a solution for this issue. The shift in self-efficacy reported in the literature may be 

instrumental in supporting generalization and transfer because in the findings, here, negative 

self-efficacy behaviour appeared to play a role in inhibiting generalization-transfer of goals. It is 

cautioned that the results of these analyses are preliminary and further work should be done to 

test the proposed model on a larger sample. 

 Importance of this research 5.6

This research supports four important innovations in the rehabilitation literature on 

generalization and transfer: 1 – the recognition that both context and pattern must be attended to 

when generalization and transfer is addressed; 2 – the use of a new tool for research and practice 
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for determining the level of generalization and transfer required for skills; 3 – the role of 

cognitive processing in generalization and transfer should be given attention; and, 4 – the role of 

self-efficacy in generalization and transfer in particular negative self-efficacy must be given 

attention. This research provides a greater understanding into the body of literature on 

generalization and transfer in rehabilitation science. Further work into understanding the 

mechanisms behind generalization and transfer is required.
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Appendices 

 

Appendix A: Email to Experts 

Email Heading: Generalization and Transfer Tool, RE: Content Validation Request 

Email Content: 

Dear INSERT NAME,  

My name is Adina Houldin. I am a doctoral student at the University of Toronto, Rehabilitation 

Sciences Institute under the supervision of Dr. Helene Polatajko, along with Dr.’s Sara McEwen, 

Virginia Wright and Jennifer Ryan.  As part of my research I am creating a tool to evaluate 

generalization and transfer of skills. My dissertation committee and I are familiar with your work 

as it pertains to the study of generalization and transfer of learning and would like to solicit your 

expert opinion regarding this tool.  

The purpose of the current study is the evaluation of the content validity of a new scale that we 

created to categorize different types of generalization and transfer of skill learning. The scale will 

serve to quantify the level of generalization and transfer between sets of skills and encourage 

more consistency in the reporting of findings regarding generalization and transfer in the 

literature. In addition, the scale will be a useful research tool to examine the effectiveness of a 

therapeutic intervention promoting generalization and transfer of learning. The scale is made up 

of just two questions (dimensions) for each listed skill pairing, one regarding the context and one 

the pattern of skill performance. The ratings of the two dimensions are combined to provide a 

single generalization and transfer score.   

We would like to invite you as an expert in the field to help us evaluate the content validity of 

this new scale. It is estimated that it will take no more than one hour to read through the 

information sheet and provide your content validity evaluation.    

Should you be willing to participate, please inform me by replying to this email. In the week 

following, you will be sent detailed information about the scale and the evaluation process. 
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Should you not be able to participate at this time, I would appreciate if you could suggest a 

colleague who may be appropriate to participate instead.    

Thank you for considering this invitation. Please let me know whether you would like to 

participate, and feel free to contact me if you have any questions.  

Thank you, 

Adina Houldin, MSc, PhD Candidate 

Rehabilitation Sciences Institute 

Faculty of Medicine 

University of Toronto 

http://www.rsi.utoronto.ca 
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Appendix B: Expert Reviewer Information Sheet  

SCALE REVIEWER INFORMATION AND INSTRUCTIONS 

INTRODUCTION TO THE SCALE 

The terms generalization and transfer are closely related. The term generalization is defined as 

the application of a learned skill in a new context (Polatajko and Mandich, 2004), whereas 

transfer is defined as the application of learning from a skill to a new skill (Mussgens & Ullen, 

2015; Perkins & Salomon, 2012; Geusgens, Winkens, van Heugten, Jolles, & van den Heuvel, 

2007; Barnett & Ceci, 2002). The relation of the new skill to the learned skill is frequently 

discussed in terms of degree to which the two skills are similar or different. These generalities of 

the terms notwithstanding, it must be acknowledged that there is no consensus on the definitions 

of transfer and generalization and they are used inconsistently across studies (Houldin et al., 

2016, submitted; Barnett and Ceci, 2002; Geusgens et al. 2007). There is also an inconsistent 

approach to evaluating the occurrence of either (Houldin et al., 2016, submitted). This is a major 

problem for rehabilitation, where generalization and transfer are important outcomes to ensure 

clients can expand on the specific and finite skills learned in rehabilitation for real world 

application. Research studies that evaluate therapeutic interventions must assess generalization 

and transfer outcomes in order to ensure that the approach is effective at achieving daily life 

skills beyond the clinic. Therefore, an assessment on degrees of generalization and transfer 

would be beneficial. 

In response to the importance of this critical need, we set out to create a scale to evaluate 

generalization and transfer and called it the G&T Scale (or the Generalization and Transfer 

Scale). The G&T Scale categorizes pairs of skills according how similar they are to each other in 

terms of the context the skills are performed in and the patterns of movement used to achieve the 

skill. Generalization would, therefore, be understood in terms of performance context–the same 

skill in a new context—e.g., tying a tie in the clinic and tying the same tie at home. In contrast, 

the term transfer is operationalized to refer to the application of learning from one skill to 

another. Transfer would, therefore, be understood in terms of performance pattern—a new skill 

with a different performance pattern—e.g., writing the letter b having learned the letter o. 

Further, both context and pattern can vary to differing degrees, and are highly likely to vary 

together (e.g. child practice writing o in therapy and then practices writing b at school). The 
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majority of the G&T scale categories represent this blend of varying degrees of both context and 

pattern. 

IMPORTANCE OF THE SCALE 

It is our intention that this scale will be helpful to rehabilitation science researchers. Categorizing 

transfer and generalization will aid in the consistency of research findings. Currently, the 

heterogeneity of these terms and how they are defined does not permit a proper comparison of 

findings across studies. Further, a categorization of generalization and transfer can aid in the 

evaluation of intervention studies. If a new therapeutic approach can demonstrate that 

generalization and/or transfer are achievable outcomes, this can facilitate greater support for the 

implementation of the approach. Also, existing therapy approaches can be evaluated in greater 

depth to determine the effectiveness of achieving transfer and generalization. 

SCALE INFORMATION 

Scale Dimensions 

For simplicity, the scale is divided into two dimensions, context and pattern. Context refers to 

any environmental change that can impact a skill such as location and distractors. Pattern refers 

to any change in the movement pattern of the skill such as the use of two hands instead of one 

hand. As context changes, greater generalization is thought to occur. As pattern changes, greater 

transfer is thought to occur. As both change, even if slightly, then both generalization and 

transfer are thought to have occurred. Figure 1. depicts the scale along both dimensions and 

illustrates the continuum of change. Both dimensions are scored from 0 to 4, with 0 indicating 

there are no differences, 4 indicating skills are totally different and 1 to 3 indicating skills are 

slightly, considerably and extremely different, respectively. 
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Figure 1. The G&T Scale.  

 

Keep in mind: 
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CONTEXT 
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Same 
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PATTERN 

Different 

PATTERN 
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Paired Skills: Using the scale to compare two skills 

Comparing skills will help to determine how best to define variations between pairs of skills. 

One skill represents the trained skill (what the therapist taught the client – termed the Reference 

Skill) and the other skill represents the untrained skill (a skill the therapist has not taught the 

client and the client has difficulty performing – termed the G&T probe skill).  

Operational Definitions 

 

Below are the operational definitions of each dimension rating: 

 

Pattern 

O: same - not different à same task.  

1: slightly different à variant on the same task (e.g., writing a letter ‘a’ vs ‘o’) 

2: considerably different à different task with many similar movements/skills (e.g., both tasks 

are fine motor) 

3: extremely different à different task with few similar movements/skills (e.g., one is fine 

motor and other is gross or one is upper body and the other is lower body)  

4: totally different à entirely different task 

Context 

O: same - not different à same location. 

1: slightly different à slight variant (a feature change) on the same location (e.g., added person 

or people, noise, lighting, time etc..).  

2: considerably different à different location but with many similar features. (e.g., can be at 

work, therapy, home, school).  



 

 

146 

3: extremely different à different location with few similar features. (e.g., can be in public or 

large space). 

4: totally different à entirely different location with entirely different features.  
 

Other Important Considerations:  

♦ greater differences on one dimension does not necessarily mean greater difficulty from the reference 
skill. A skill rated as a 3 would be more different from the reference skill than a 2, but not necessarily 
more difficult than a 2.  

♦ this scale does not consider personal factors that are specific to the individual such as an emotional 
response that a particular context may evoke (e.g., anxiety, comfort etc.).  

Examples of features that could appear in each dimension or both 

PATTERN EXAMPLES 

 

CONTEXT EXAMPLES When a context or pattern 

change can affect the other   

 

§ Stabilization 

 

§ Inside vs outside § Timing/endurance – how 
long it takes to complete 
task 

 

§ Fine vs gross motor 

 

§ Time of day (e.g: rushing in 
the morning) 

§ Distance 

 
§ Upper limb vs lower limb 

 

§ Weather and temperature § Force 

 § Complexity (a number of 
steps involved) 

§  

§ Distractors (sound/noise, 
vision, smell) 

§ Surface (slippery vs dry; 
grass vs sand) 

 
§ Tool used (e.g., cane) 

 

§ Mobility of the 
environment (e.g., people 
are moving around vs being 
alone in the house) 

§ Increasing the amount of a 
feature in pattern or 
environment 

§ Precision 

 

§ Passive (e.g., listening to 
radio) vs active (e.g., 
having a conversation) 

 

§ Balance 

 

§ Group vs. individual 
 

§ Coordination 

 

 
 

§ On your body vs. someone 
else or an object 
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SKILL RATING 
 
Below is an example of a skill pair and the corresponding pattern and context scores.  

 

Paired 

Skill # 

Reference 

Skill 

G&T 

Probe 

Skill 

Pattern Context 

Combined 

Pattern & 

Context Score 

EXAMPLE 

typing at 

desktop 

computer 

in therapy 

room 

Playing 

on a 

piano at 

home 

 

0 1 2 3 4 0 1 2 3 4 2/2 

 

The figure below plots the combined pattern and context score (2/2) on to the G&T Scale; 

Providing a visual depiction of how the scale operates. The score is marked with a star symbol.   
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For the following listed pairs of skills, please rate each pair using the scale operational 

definitions and provide your answers in the table below. The answers are listed in the table 

directly below. 

Paired 

Skill # 

Reference 

Skill 

G&T Probe 

Skill 
Pattern Context 

Pattern & 

Context 

Score 

1 tying shoe 

at desk in 

therapy 

room 

tying a bow 

with ribbon on 

a gift at desk in 

therapy room 

0 1 2 3 4 0 1 2 3 4  

2 Typing at a 

desktop 

computer in 

therapy 

room 

Putting on a 

ski outfit at a 

ski resort 

 

0 1 2 3 4 0 1 2 3 4  

3 brushing 

hair with an 

adapted 

brush in 

therapy 

room  

Brushing hair 

with a 

‘regular’ brush 

at home 

 

0 1 2 3 4 0 1 2 3 4  

4 kicking a 

soft soccer 

ball in 

therapy 

room 

kicking a hard 

soccer ball in 

therapy room 

with radio on 

0 1 2 3 4 0 1 2 3 4  

5 Carrying a 

glass of 

Cutting an 

apple in work 
0 1 2 3 4 0 1 2 3 4  
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water in 

therapy 

kitchen 

kitchen 

 

Check your Answers!  

 

Paired 

Skill # 
Pattern Context 

Pattern 

& 

Context 

Score 

1 2 0 2/0 

2 4 4 4/4 

3 1 2 1/2 

4 1 1 1/1 

5 3 2 3/2 

 

Please note: While the final score is a combination of two data points, the scale creators are 

currently working out a method to convert this score into one value for future analysis purposes.  

 

REFERENCE LIST 
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Continued from above… 

SCALE FEEDBACK  

The following section includes questions about the scale. Your responses will help to advise us 

about the usability of the scale. Please provide your responses to each question below.  

QUESTIONS 

A – Please indicate your experience in the study of generalization and/or transfer (e.g., 

journal article on the topic). 

 

 

 

B – What are your general thoughts about the scale? 
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C - Please answer the following questions specific to the G&T Scale, using the content 

validity scale below, where: 1= not useful, 2 = somewhat useful, 3 = quite useful, 4 

= highly useful. Please use the comments section to add any information. 

 

 CONTENT VALIDITY 

SCALE 
 

QUESTION: How would you rate?  1  2 3 4 COMMENT 

1 The G&T scale’s usefulness?      

2 The term ‘pattern ’       

3 The term ‘context’       

4 The scale range 0-4      

5 The scale anchors 0 = same – 

not different 

     

6 The scale anchors 1 = slightly 

different 

     

7 The scale anchors 2 = 

considerably different 

     

8 The scale anchors 3 = 

extremely different 

     

9 The scale anchors 4 =  

totally different 

     

10 The term ‘different’      



 

 

153 

11 Would the term ‘variant’ be 

better, to describe the scale 

categories, than the term 

‘different’?  

According to Google the 

definition for variant is “a form 

or version of something that 

differs in some respect from 

other forms of the same thing 

or from a standard.“ 

N/A – PLEASE WRITE 

IN COMMENTS 

 

12 Would you suggest alternate 

wording for the dimensions 

and category names than the 

ones that we provided?  

N/A – PLEASE WRITE 

IN COMMENTS 

 

13 Is this scale useful in research?      

14 Is the scale useful in clinic?      

15 The instructions are clear       

16 The formatting is clear      

17 The time it takes to apply the 

scale is appropriate  

     

 

D - Is there anything else you would like to add 
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Appendix C: Feedback from inter-rater testing for G&T Scale 

 

RATER 

PAIR  RATER DATE Comments  

Not 

paired 

Pilot Mar 2, 

2017 

§ Should provide time for participant to read definitions and characteristics 
list themselves.  

§ Clarify what is meant by distractor and how that is different (or how to 
differentiate) from characteristic differences 

§ Fix the number of characteristic difference in the level 2 definition to read 
“two characteristics different” instead of “two or three” 

§ Also, not all examples that should be scored as 2 or 3 ratings for context 
provide a clear indication that 2 or 3 characteristics differed. For example, 
‘on a plane’ was not considered to be a 4 because the rater could not 
technically count or guess how many characteristics were different.  

§ Many of the differences in score between the rater and the ‘answer sheet’ 
were due to the fact that the answers were obtained from the Matrices and 
therefore there was a logistic progression of skills. When the rater scored 
the skills, the matrices were not provided, therefore, there were no other 
skills to compare to. Suggest that either the blank matrices should be rated, 
as done in training, or provide examples of the pairs of skills format given 
in training, that is provided during the testing. 

§ Some of the differences between skills were not clear for context or 
pattern, examples: 

o Context – context of work versus home, rater considered work to 
be more different (more distractors/demands) than home, in 
comparison to therapy. 

o Pattern - meditation example, the rater considered meditation to 
be no movement and therefore difficult to compare to the 
reference skill ‘writing’. Suggested this example be removed 

o Difference in shooting a basketball in an empty gym to shooting a 
basketball in NBA halftime was to be rated as a 4 for context, 
however, the rater scored it as 3 because of the consideration that 
an outdoor court may be more different than an indoor court, even 
if it’s an NBA game. 

  Mar 7, 

2017 

*using updated definitions and new pairs of skills 
§ Wording of “group therapy” to be changed to “therapy room with a group”. 

Otherwise it could be interpreted as being in a different room, which would 
give it a score of 2 instead of 1.  

§ Changed skill of “getting out of car” to “getting out of high chair” 
(compared to low chair for reference skill) 

§ Added ‘small, quiet’ to art class to better indicate that it’s a 3 not a 4. 
§ Changed “hallway outside of therapy room” to “therapy with music” 

because hallway outside was considered to be a different room and was 
then scored a 2 instead of the intended 1.  

1 A Mar 9, 

2017 

§ Differences between 3 and 4 and 2 and 3 can be difficult for both context 
and pattern. The definition for 3 is upper vs. lower, or gross vs. fine 
however, how do you then determine 4 as being entirely different with no 
similarities? Participant felt that some instances there were similarities 
when there weren’t, and other times there were no similarities when we 
scored them as having similarities.  
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B Mar 29, 

2017 

§ Overall, found pattern to be more difficult than context, particularly 
between 2 and 3  

§ Difficult without a comparison to something else, like in the training 
example 

§ Found the training example fun and useful 

2 C and D April 

29, 

2017 

§ Participant C found the skills were quite female-oriented 
§ Both found that the difference between 2 and 3 and 3 and 4 were most 

difficult. Found that skills that would be scored a 2 or 3 were really 4s from 
their perspective. Had trouble making decisions because kept thinking back 
to actual therapy and how different skills are from each other in real life. 
For example, zipping compared to buttoning, both found that those were 
very different skills, even though according to the scale definition it was 
only a 2.  

§ Participant C found that the definitions in the examples were much more 
helpful than the descriptions in the definitions e.g., saying “variant on the 
same task” was difficult, but the example of writing an a vs. an o was 
helpful. The examples in the definitions were most helpful when making 
decisions. 

§ Participant D acknowledged that there could be an issue with having 
English as a first language. Participant D is Dutch and indicated that this 
could have contributed to errors.  

§ Met with Participant D at a later date (two weeks later) to discuss the 
errors. The errors appeared to have been from misunderstanding of the 
instructions – for example, some answers were based off of instinct and not 
the definitions. Errors were found with scoring 2 for pattern because the 
instruction of the “use of same limb” was not followed.  
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Appendix D: Sample skill pairings from inter-rater list  

# Reference skill Target skill PATTERN CONTEXT 

1 
writing an 'o' in therapy 

room 

writing an 'o' in therapy 

room with background noise 

  

4 
drawing a picture in home 

living room 

drawing a picture in a busy 

park 

  

5 
typing at desktop 

computer in therapy room 

typing at laptop computer in 

therapy room 

  

6 
typing at desktop 

computer in therapy room 

typing at laptop computer at 

therapy room with a group 

session 

  

7 
getting out of low chair 

on front porch 

getting out of high chair on 

friend's front porch 

  

8 

brushing hair with an 

adapted brush  in therapy 

room   

brushing hair with a normal 

brush in gym change room 

  

9 
shooting a basketball into 

the net in an empty gym 

shooting a soft ball into the 

net outdoors on grass in an 

empty field  

  

10 
typing at desktop 

computer in therapy room 

playing the piano in therapy 

room 

  

11 
shooting a basketball into 

the net in an empty gym 

passing a package in a busy 

gym 

  

12 

making a pillow with 

needle and thread in 

therapy room  

crochet at home 

  

13 

tying  a shoe (without 

foot inside) in therapy 

room 

tying a ribbon around a box 

at the gym 
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Appendix E: Manual for coding videos  

Manual for Coding 

PROCEDURES 

The coding described below, as well as the accompanied coding sheet, are to be used during 

video observation. However, review of written statements can also be used later to determine 

whether coding was correct or to establish conclusions on any discrepancies or questions. The 

comments section is provided at the end of the coding sheet for points of interest or confusion, 

also to be evaluated at a later time. Client code, rater name, date of viewing and total session 

length are to be recorded at the top. Selection of the appropriate category is to be indicated using 

the drop down menu provided in each cell.   

Throughout the session, times (hour:min) are to be tagged to the start of a verbal exchange or a 

notable moment. Only statements or actions relevant to coding (cueing, DPA, self-efficacy or ‘of 

interest’) are to be recorded in the item column. Statements are to be indicated with quotation 

marks. The person who makes a statement or performs an action is to be identified as either T - 

for Therapist, C - for Client, or O - for Other person, in the item column (e.g., T: “walk in a 

straight line”). An item considered to be either a statement/question by the therapist or client e.g., 

“How do you think that went this time?” or and action e.g., “claps hands”.  

Items are to be looked at as ‘exchanges’ between the client and therapist. Meaning, a statement 

needs to be evaluated in relation to the conversation in which it is contained in an effort to 

understand the context within which the individual is speaking. For example, if the therapist says 

“Hey, what’s going on there? [no pause] Why don’t we see what’s happening? [no pause] Oh I 

know, you have to put the lace under”. In isolation, the first two sentences would be coded as 

Guided instruction, and the last as Direct. However, because they occurred together and you get 

the sense that the therapist is simply giving a direct instruction with some preamble (e.g., talking 

to self ‘out loud’), then the three statements are coded as one exchange which is coded as a direct 

non-question. Note: To keep in mind and to be placed in the Comments Section of the coding 

sheet - The mentioning of transfer (potential use of strategies for other skills in daily life), any 

prompt/cue, guided or direct, which refers to transfer or generalization of skills and strategies. 
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DEFINITIONS AND EXAMPLES 

 
CATEGORY SUBCATEGORY OPERATIONAL DEFINITION EXAMPLE 

Non-coded 

statement/ 

action 

(unnecessary to 

write down OR 

code) 

Reinforcement Therapist provides positive feedback  “Great job!”    

high five 

Affirmation Therapist affirms what client says, without hinting at anything 

else/more. Confirms a ‘plan’.  

repeats statement that client made 

Organizational 

statements  

Mentioning or listing of activities that have already been 

established beforehand or that are to be done next.  

“okay, now let’s do the other shoe” 

“We are going to work on...”   

“What do you want to do next?”  

“Have a seat” 

“come on in” 

General Conversation 

(chit chat) 

Dialogue that does not have anything to do with   instruction 

regarding the goal at hand. 

Commenting on the weather, asking ‘Did you have a 

good weekend?”, asking “where do you have to go 

next?”. Talking with the parent, or someone else 

Instruction Type (Therapist ONLY) 

v Directed 
 

A method of instruction/cuing where the therapist identifies and 

prioritizes problems in performance, develops strategies to 

address these problems, and teaches these strategies to the client, 

suggesting the client is to enact the instruction 

 

 Verbal Statement  Statement made (order, direction or command given) with the 

intention of eliciting a specific behaviour(s) from the client. 

Specific behaviour is clearly stated. 

“Sit down”  

“Make a left/right”, “Go straight, then...”  

 “Come here”  

“Not that one” 
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“You have to do X” 

“Look”   

 

Correction of performance or behavior: 

“First do A, then/and do B” = one directed prompt  

“Down, down, down” = 3 directed prompts (only if it 

requires three different instances of going ‘down’, rather 

than simply a repetition of the same singular command 

e.g., if the client didn’t hear it the first time)    

 Rhetorical Question a. Question posed with no real expectation of getting an answer, 

or b. There is no pause allowing for an answer following the 

question.  

“That’s not where it goes, now is it?” 

“Do you want to put the weight on your left arm?” 

Gesture or Physical 

Prompt  

Gesture or prompt with the intention of eliciting a specific 

behaviour/response from the client, with no expectation that the 

response is other than the intended behaviour/response; used in 

place of a verbal direct instruction  

Use of hands to show ‘big’ versus ‘small’, ‘high ‘ vs 

‘low’ ‘up’ vs ‘down’ 

Pointing to identify a problem   

Pointing in the desired direction for movement, e.g., 
Pointing to where the client should place his hand 
Using fingers to show a count 

Demonstration/ 

modeling 

Therapist shows\models with own performance or manipulation 

of an object, how to perform a skill.  

Placing or adjusting an item, a tool, or a piece of 

equipment for the use of the client   

v Guided  
Method of instruction/cueing that is used to enable a client to 

identify a problem, discover a strategy, or generate an application 

of the strategy during performance. 
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 Verbal Question or 

Statement  

This can include open-ended questions and open-ended 

statements suggesting a judgment/decision/answer that is to be 

made by the client, used to facilitate a client’s independent 

problem identification and prioritization, goal setting, planning, 

self-evaluation/self- monitoring, and problem solving.  

“Do you want to do the whole thing, or do part of it?” 

“What do you think went well/poorly?”  

“Tell me what were you thinking about when you did 

that?”  

“How did that feel?”  

“What do you think might be the problem or barrier?”  

“I noticed when you did X, you used one hand. Would it 

work better with two?”   

“How should I hold it?” 

“What might happen if you do it that way?”  

“Are there any risks?”  

“What are you going to do when you get to the top of the 

stairs?”  

“How do you think you would solve that problem?”  

“What’s the difference between what you did now and 

last time?” 

Gesture  

 

Broad sweeping gesture/physical movement that guide clients to 

scan the environment/consider an option. Gesture or prompt with 

the intention of eliciting a specific decision/response/answer from 

the client. Can be in place of speaking, with the use of body part. 

Generally accompanied by a verbalization. 

-Gesturing to a cabinet to guide a client to scan for useful 

tools in an activity (accompanied with “where should 

your eyes be looking?”) 

-Sweeping the hand to encourage the client to scan a 

room for safety hazards (with a verbalization) 

- points to handle and says “what did you do there?” 

Demonstration Generally accompanied by a verbalization. Therapist shows, with 

own performance(s) or manipulation of an object, how to perform 

a skill.  

Placing or adjusting an item, a tool, or a piece of 

equipment for the use of the client   

v Overtly Leading Question 
Borderline between direct instruction and guided discovery. 
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Overtly leading questions tend to occur as guided training 

progresses as a means of narrowing the focus for the client 

without providing the answer directly.  

 

Specific behaviour/response is clearly stated. A statement 

(command or order) made in the form of a question with the 

intention of eliciting a specific behaviour/response from the 

client, with no expectation that the response is other than the 

intended behaviour/response.  

Towards the Guided Discovery end:  

“Did you consider putting your left foot first?” OR might 

it work if you put your left foot first? 

“Would this work better if you were standing up?” 

 

Towards the Direct Instruction end: 

“How about we stand up to do this?” 

DPA (child ONLY) 

 
 
 
 
 

 

A method of thinking through a skill, wherein the individual 

identifies/recognizes that a problem with the performance 

occurred and then strives to change/improve the performance. A 

DPA demonstrates that the person has an awareness that 

something went wrong and, in some cases, can identify what 

exactly went wrong. 

Self-correcting is a good indication of client DPA. 

 

 

 

 

v Prompted 

 

Client is questioned/provided with a cue to carry out a DPA Prior to client DPA, therapist says/asks  “How do you 

think that went this time?” 

v Spontaneous 

 

Client is not questioned or given any cue/prompt to begin a DPA Prior to client DPA, nothing relevant to the skill is 

verbalized by the therapist. 

v Generic 

 

Client identifies that SOMETHING went wrong with the 

performance (sounds like an evaluation “check”) 

“That didn’t go well” 

“That doesn’t work” 

v Specific 
                                 Client identifies WHAT went wrong with the performance. 

Verbal Explicit Statement clarifies what exactly went wrong. “I am not writing straight” 

Verbal Implicit Statement indicates that the client thought through what exactly 

went wrong by requesting the means to fix it. The rater can 

“I need a ruler” 
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imagine that the client thought “I am not doing ___ therefore…” 

and then verbalized “I need X” 

Non-verbal Action demonstrates that child has thought through what went 

wrong by demonstrating how to do it differently. The rater can 

imagine that the client discovered or remembered the error and 

how to fix it, while performing the skill. 

Child performs skill incorrectly and then corrects/alters 

performance mid way through.  

Self-efficacy 

(child ONLY) 

 Statement or action indicating one’s a belief in one’s ability to 

perform a skill or skills in general. Always about the future, 

includes a prediction of one’s abilities.  

 

Verbal Positive Statement that is positive in nature and expresses confidence in 

one’s ability to perform a skill or skills in general.  

“Yeah!” 

“I can do it!” 

“I want to try again!” 

Verbal Negative Statement that is negative in nature and expresses lack of 

confidence in one’s ability to perform a skill or skills in general.  

“ugh!” 

“I’m no good at this” 

“There’s no point in trying again” 

Non-verbal Positive Action that is positive in nature and expresses confidence in one’s 

ability to perform a skill or skills in general.  

- punches fist in air with excitement 

- claps with enthusiasm 

- dances 

Non-verbal Negative Action that is negative in nature and expresses lack of confidence 

in one’s ability to perform a skill or skills in general.  

- slams fist on table 

- stomps foot 

Combined Verbal and 

Non - Positive 

Statement and action that occur simultaneously and that are 

positive in nature and express confidence in one’s ability to 

perform a skill or skills in general. 

Jumps up and shouts “yeah!” 

Combined Verbal and 

Non- Negative 

Statement and action that occur simultaneously and that are 

negative in nature and express lack of confidence in one’s ability 

to perform a skill or skills in general. 

Slams fist and shouts “ugh!!” 
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Appendix F: Sample coding sheet. 

 

Client	: Rater: Session	Length:
Date:

Guided Directed	
Prompted	or	
Spontaneous

Generic	or	
Specific

non-verbal	
or	verbal IF	specific	 Positive NegativeTask

DPA	-	what	client	does	

Self-efficacy	-	
what	client	

does

COMMENTS

Time	
(minute.
second) Item	for	THERAPIST

Cueing	-	what	
therapist	does	

Item	for	CLIENTUnit	#
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Appendix G: Correlation Matrix. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

1 Pearson 1.00 .47* 0.29 0.39 -0.39 0.34 -0.34 -0.06 0.06 -0.11 0.04 -0.35 -0.04 0.04 -0.14 -0.24 0.07 0.12 -0.09 0.07 -0.07 0.07 0.00 0.29 0.37 -0.40 0.25

Sig. 0.02 0.19 0.06 0.06 0.11 0.11 0.78 0.78 0.62 0.85 0.10 0.85 0.85 0.53 0.27 0.74 0.58 0.69 0.77 0.77 0.75 0.99 0.18 0.09 0.06 0.26

2 Pearson 1.00 0.10 0.32 -0.32 -0.20 0.20 -.48* .48* -0.02 0.09 -0.24 0.01 -0.07 0.11 -.42* 0.23 0.16 -0.14 0.18 -0.27 0.28 -0.21 0.19 -0.27 -0.04 0.15

Sig. 0.64 0.13 0.13 0.36 0.36 0.02 0.02 0.94 0.69 0.28 0.98 0.74 0.63 0.04 0.30 0.47 0.52 0.41 0.22 0.20 0.34 0.39 0.21 0.84 0.51

3 Pearson 1.00 .49* -.49* -0.11 0.11 -0.18 0.18 -0.29 -0.07 -.53** 0.23 0.07 0.37 -0.26 .42* 0.27 -0.20 0.09 -0.11 0.34 0.08 -0.09 0.11 -0.37 0.20

Sig. 0.02 0.02 0.63 0.63 0.41 0.41 0.19 0.76 0.01 0.28 0.74 0.08 0.24 0.05 0.21 0.35 0.67 0.61 0.11 0.72 0.69 0.63 0.09 0.36

4 Pearson 1.00 -1.00** -0.08 0.08 -0.19 0.19 0.15 .49* -.73** 0.39 0.29 0.40 0.02 .46* 0.06 -.72** 0.33 -.44* 0.28 -0.29 -0.09 -0.14 -.72** -0.15

Sig. 0.00 0.70 0.70 0.39 0.39 0.49 0.02 0.00 0.06 0.18 0.06 0.94 0.03 0.79 0.00 0.13 0.04 0.19 0.18 0.69 0.52 0.00 0.49

5 Pearson 1.00 0.08 -0.08 0.19 -0.19 -0.15 -.49* .73** -0.39 -0.29 -0.40 -0.02 -.46* -0.06 .72** -0.33 .44* -0.28 0.29 0.09 0.14 .72** 0.15

Sig. 0.70 0.70 0.39 0.39 0.49 0.02 0.00 0.06 0.18 0.06 0.94 0.03 0.79 0.00 0.13 0.04 0.19 0.18 0.69 0.52 0.00 0.49

6 Pearson 1.00 -1.00** 0.33 -0.33 -0.04 -0.09 0.09 -0.05 0.32 -.51* 0.14 -0.13 -0.32 -0.11 -0.19 0.16 -0.32 -0.10 -0.14 0.38 -.43* 0.22

Sig. 0.00 0.12 0.12 0.85 0.70 0.68 0.82 0.13 0.01 0.52 0.54 0.14 0.61 0.37 0.47 0.14 0.65 0.54 0.07 0.04 0.31

7 Pearson 1.00 -0.33 0.33 0.04 0.09 -0.09 0.05 -0.32 .51* -0.14 0.13 0.32 0.11 0.19 -0.16 0.32 0.10 0.14 -0.38 .43* -0.22

Sig. 0.12 0.12 0.85 0.70 0.68 0.82 0.13 0.01 0.52 0.54 0.14 0.61 0.37 0.47 0.14 0.65 0.54 0.07 0.04 0.31

8 Pearson 1.00 -1.00** 0.04 -0.03 0.18 0.06 0.15 -0.08 .75** -0.32 -0.09 -0.05 -0.25 0.25 -0.15 0.09 -0.06 0.27 -0.16 -0.19

Sig. 0.00 0.84 0.89 0.42 0.80 0.50 0.72 0.00 0.14 0.69 0.84 0.25 0.25 0.49 0.69 0.79 0.21 0.46 0.40

9 Pearson 1.00 -0.04 0.03 -0.18 -0.06 -0.15 0.08 -.75** 0.32 0.09 0.05 0.25 -0.25 0.15 -0.09 0.06 -0.27 0.16 0.19

Sig. 0.84 0.89 0.42 0.80 0.50 0.72 0.00 0.14 0.69 0.84 0.25 0.25 0.49 0.69 0.79 0.21 0.46 0.40

10 Pearson 1.00 .91** 0.35 .51* .50* 0.37 .43* 0.40 -0.10 -0.28 -0.13 -0.24 0.03 -0.28 0.02 -0.21 -0.13 -0.25

Sig. 0.00 0.10 0.01 0.02 0.08 0.04 0.06 0.65 0.19 0.57 0.28 0.89 0.19 0.92 0.34 0.56 0.25

11 Pearson 1.00 -0.07 .57** .49* .49* 0.33 .51* -0.03 -.55** 0.05 -.43* 0.14 -0.30 -0.02 -0.31 -0.38 -0.28

Sig. 0.74 0.00 0.02 0.02 0.12 0.01 0.88 0.01 0.81 0.04 0.52 0.17 0.93 0.15 0.07 0.20

12 Pearson 1.00 -0.04 0.11 -0.22 0.29 -0.20 -0.16 .56** -.42* 0.39 -0.25 -0.01 0.10 0.19 .54** 0.03

Sig. 0.85 0.63 0.31 0.17 0.35 0.45 0.01 0.05 0.07 0.26 0.96 0.66 0.39 0.01 0.90

13 Pearson 1.00 .90** .82** .58** .91** -0.04 -0.39 0.06 -0.02 0.38 -.50* -0.41 0.03 -0.41 -0.23

Sig. 0.00 0.00 0.00 0.00 0.86 0.06 0.77 0.91 0.07 0.02 0.05 0.90 0.05 0.30

14 Pearson 1.00 .48* .64** .75** -0.22 -0.34 -0.08 0.10 0.18 -.55** -.43* 0.20 -.46* -0.18

Sig. 0.02 0.00 0.00 0.32 0.12 0.71 0.64 0.41 0.01 0.04 0.37 0.03 0.40

15 Pearson 1.00 0.32 .82** 0.20 -0.34 0.23 -0.18 .52* -0.28 -0.25 -0.20 -0.22 -0.21

Sig. 0.14 0.00 0.36 0.11 0.29 0.41 0.01 0.19 0.25 0.37 0.31 0.34

16 Pearson 1.00 0.18 -0.26 -0.18 -0.21 0.26 -0.05 -0.33 -0.27 0.19 -0.24 -0.32

Sig. 0.42 0.24 0.40 0.33 0.24 0.83 0.12 0.20 0.39 0.28 0.13

17 Pearson 1.00 0.08 -0.38 0.19 -0.16 .49* -.43* -0.35 -0.07 -0.38 -0.11

Sig. 0.70 0.08 0.39 0.46 0.02 0.04 0.11 0.77 0.08 0.63

18 Pearson 1.00 0.08 .60** -.42* .80** .63** .45* -0.17 0.25 -0.16

Sig. 0.70 0.00 0.05 0.00 0.00 0.03 0.44 0.24 0.46

19 Pearson 1.00 -0.34 .59** -0.21 0.36 0.33 .46* .81** 0.33

Sig. 0.11 0.00 0.33 0.09 0.12 0.03 0.00 0.12

20 Pearson 1.00 -.69** .59** 0.25 0.21 -0.36 -0.14 -0.16

Sig. 0.00 0.00 0.25 0.33 0.10 0.52 0.45

21 Pearson 1.00 -.45* -0.14 -0.07 .57** 0.27 0.27

Sig. 0.03 0.53 0.77 0.00 0.21 0.21

22 Pearson 1.00 0.10 0.03 -0.24 -0.03 -0.26

Sig. 0.63 0.91 0.28 0.89 0.23

23 Pearson 1.00 0.41 0.01 .44* -0.06

Sig. 0.05 0.98 0.04 0.80

24 Pearson 1.00 0.02 0.31 0.23

Sig. 0.93 0.15 0.30

25 Pearson 1.00 -0.10 0.08

Sig. 0.67 0.70

26 Pearson 1.00 0.04

Sig. 0.87

27 negSE_combined_count Pearson 1.00

* Correlation is significant at the 0.05 level (2-tailed).
** Correlation is significant at the 0.01 level (2-tailed).

negSE_verbal_count

negSE_nonverbal_count

total_neg_SE_count

SELF_EFFICACY_pos_prop

SELF_EFFICACY_neg_prop

posSE_Verbal_count

posSE_nonverbal_count

posSE_combined_count

total_pos_SE_count

SPONTANEOUS_prop

GENERIC_prop

SPECIFIC_prop

total_instruction

guided_count

directed_count

DPA_count

prompted_count

spontaneous_count

generic_count

specific_count

PROMPTED_prop

TRANS_POST1

TRANS_PRE1

GT_SCORE_CH1

GUIDED_prop

DIRECTED_prop
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