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Abstract
Safe nursing care of patients with cardiovascular disease requires specialized knowledge
and skill. However, education for such specialty practice has little empirical basis. Research has
suggested that novices perceive primarily surface aspects of a domain 1 while experts perceive
primarily its deep principles. Insight into such perceptual differences may help inform future
pedagogical strategies. The purpose of this study was to investigate whether or not such
differences are found in the domain of cardiovascular nursing.
A forced choice triad task was developed to test the study hypothesis. Each triad trial
consisted of a target item and two referent items. Referent items were designed to be similar to
target items based on surface (S) features such as patient age or sex, deep (D) features such as
the goal of therapy, or both surface and deep features (S/SD). Participants were asked to choose
the referent item that they believed was more similar to the target item and to provide a rationale
for their choice. The instrument was completed by n=17 nurses in two practice cohorts: a
novice/less experienced cohort with less than three years of experience in cardiovascular nursing
and an experienced/competent cohort of Nurse Practitioners with at least ten years of experience
in the specialty.
Statistically non-significant differences in scores between study cohorts occurred in the
hypothesized direction. However, due to the small final sample size, no definitive conclusions
could be made based on this study’s findings.

1

The term domain, as used in this document, refers to “a sphere of knowledge, influence, or

activity” (Merriam-Webster, 2011).
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Chapter One
Introduction
Hospital inpatient acuity and complexity are high and informed nursing
surveillance is necessary for the early recognition of complications and changes in patient
status. Therefore, the educational preparation for specialty nursing practice, such as
cardiovascular nursing, should be rigorous and based on proven efficacy. An
understanding of differences in perception at increments along the novice-expert
continuum in nursing may help inform pedagogical strategies for specialty education.
Research in a variety of domains has suggested that perception in complex subject
domains differs across the novice-expert continuum, with novices focusing on superficial
or surface aspects of the domain and experts focusing on the domain’s deep, structural or
relational principles 2. The purpose of this study was to investigate whether or not such
differences are found in the domain of cardiovascular nursing.
In Chapter One, rationales for conducting research to inform specialty practice in
cardiovascular nursing and for investigating differences along the novice-expert
continuum are offered. A summary of critiques in the nursing literature of Patricia
Benner’s highly influential model of novice-to-expert nursing practice is provided.
Methodological issues in knowledge elicitation are explored. Finally, the use of similarity

2

The term domain, as used in this document, refers to “a sphere of knowledge, influence,
or activity” (Merriam-Webster, 2011).
1
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judgments and of the forced choice triad task, a method that entails similarity judgments,
to investigate novice-expert differences is discussed.
In Chapter Two, the research purpose and questions are identified and the phases
of the development of the forced choice triad task used in the study are described. The
findings of the study, although not statistically significant, showed differences in the
hypothesized direction and are reported in Chapter Two.
In Chapter Three, the provisional implications of the study findings for future
research in specialty nursing education are discussed and the barriers to participant
recruitment experienced during the study are described; recommendations to researchers
and organizations to mitigate these barriers are made.
A Rationale for Conducting Research to Inform Cardiovascular Nursing
Education
The prevalence of cardiovascular disease (CVD) in Canada remains high, ranging
from 15% to 30% in the over-sixty age group (Manuel, Leung, Nyugen, Tanuseputro, &
Johansen, 2006). Between 1969 and 1997, there was a 50% decline in the death rate for
CVD which is largely attributable to more effective treatment modalities (Manuel et al.,
2006). Increasingly, patients are managed in the community and procedures that would
have required hospital admission in the past, such as angioplasty, are now being
performed on an outpatient or short-stay basis (Health Canada, 2006). Patients who
present with acute episodic conditions or with an acute exacerbation of a chronic

2
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condition are likely to be admitted to hospital. Nurses who work in acute care facilities,
therefore, are more likely to care for the most unstable and complex CVD sufferers.
Clarke and Aiken (2003) identify two chief nursing functions in the care of
hospitalized patients: surveillance and taking appropriate action when significant changes
in status are observed. Kutney-Lee, Lake and Aiken (2009) describe nursing surveillance
as consisting of continuous observation, recognition of significant cues, interpretation of
information, and decision-making. Clearly, such activities are informed by specialized
knowledge. The Canadian Council of Cardiovascular Nurses (2008) enunciates in its
standards the competencies required for practice in the specialty, including the use of
knowledge of cardiovascular anatomy, physiology and pathophysiology to make
decisions and the use of specialized skills to perform assessments and provide
interventions.
Nurses enter practice as generalists (College of Nurses of Ontario, 2008);
education beyond that provided in entry-to-practice programs is required to prepare them
to practice in clinical specialities such as cardiovascular nursing. This specialty education
is generally provided in the clinical setting during orientation programs and through
continuing education programs offered by community colleges. Specialty nursing
education; however, has little empirical foundation, owing in part to the paucity of
research on the topic. The literature reporting on staff development and orientation is
dominated by descriptive accounts (Chesnutt & Everhart, 2007; Collins & Thomas, 2005;
Everson, 2005; Gavlak, 2007; Graham, 2006; Harrelson, 2007; Lavoie-Tremblay et al.,
3
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2002; Lott, 2006; Marcum & West, 2004; McKane, 2004; Nolan & Murphy, 2006;
Penphrase, 2000; Peterson & Van Buren, 2006; Proulx & Bourcier, 2008; Ragsdale &
Mueller, 2005; Rauen, 2004; Santucci, 2004; Wolf, 2005; Wong, 2006; Zekonis & Gantt,
2007). Publications on specialty education that include an evaluative component are
frequently based on self-reports (Billings, Jeffries, Daniels, Rowles, Stone & Stephenson,
2006; Wray, Whitehead, Setter & Treas, 2006) or on questionable evaluative methods
(Wilgis & McConnell, 2008). In the few reports in the nursing literature of evaluations
based on objective criteria, the outcomes of interest tend to be retention rates or cost
savings rather than educational efficacy, quality of practice, or nursing-sensitive patient
outcomes (Cavanaugh & Huse, 2004; Loiseau, Kitchen & Edgar, 2003; Pine & Tart,
2007; Squires, 2002).
An understanding of the process whereby expert practice in a nursing specialty
develops may inform the pedagogical strategies used in specialty nursing education.
Differences in performance in a domain reside not only in the extent of domain
knowledge but in the way that knowledge is structured and stored in memory (Lajoie,
2003; Patel, Arocha & Kaufman, 2001; Regehr & Norman, 1996). Over time and with
deliberate effort, individuals are thought to develop highly elaborated and well-organized
knowledge structures that enable them to efficiently retrieve the appropriate information
from long-term memory when cued by some stimulus (Gentner, Rattermann, & Forbus,
1993; Patel, et al., 2001; Schmidt, Norman, & Boshuizen, 1990). By reducing cognitive
load, it is posited that this efficient retrieval enables the domain expert to quickly identify
4
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and attend to relevant information and to focus mental resources upon problem-solving
(Horgan, Millis, & Neimeyer, 1989; Patel et al., 2001; Schmidt, et al., 1990). Holyoak
and Koh (1987) suggest that both novices and experts use a similar mechanism of
retrieval to solve novel problems, but that experts are more adept than novices at
perceiving those features of the novel situation that are relevant to the attainment of a
goal and using them as retrieval cues.
A variety of models seek to describe the representation of domain knowledge
(Custers, Regehr, & Norman, 1996); all of these models assume that the retrieval of
knowledge from memory entails a process of judging similarities; i.e., of recognizing and
comparing relevant features of a current scenario to those encoded in memory. This study
sought to investigate whether or not differences in the basis of similarity judgments are
observed at increments along the novice-expert continuum in the domain of
cardiovascular nursing.
A Rationale for the Study of Differences along the Novice-Expert Continuum
The rationale for studying differences at increments along the novice-expert
continuum in perception, memory and performance is based on a relative account of
expertise. In the relative view, expertise is attainable by almost anyone who is willing to
invest the time and effort necessary to master the knowledge and skills of a domain (Chi,
2006). If the relative account is valid, it follows that strategies to enhance learning and
performance could be developed based on an understanding of differences observed
between individuals at increments along the continuum. It also follows that such
5
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strategies should acknowledge the particular knowledge and skills of the domain
(Corcoran-Perry, Narayan, and Cochrane, 1999; Norman, 2006).
Lajoie (2003) advocates studying novice-expert differences in order to 1)
delineate the trajectory from novice to expert; 2) develop learning assessment methods;
and 3) support learning in a way that is appropriate to the learner’s position on the noviceexpert continuum. Novice-expert differences in learning and in the performance of skills-whether they be psychomotor or mental--suggest that different educational strategies
should be used in both areas. Once the automatic level of performance, characterized by
minimal conscious effort, is reached the individual is less able to monitor his or her
performance and to make deliberate adjustments to it (Ericsson, 2006a). The role of the
mentor or teacher at this stage, then, is to devise learning tasks that are outside the
learner’s current competence and to provide feedback on performance (Ericsson, 2006a).
Lajoie (2003) asserts that progress toward expertise can be accelerated by rendering that
trajectory visible to learners through explicit exemplars of expert performance and by
providing feedback that compares the learner’s performance to expert performance on a
task. Patel, Glaser, and Arocha (2000) argue that learning is increasingly under the
control of the learner as he or she advances and suggest that an important aspect of
professional education is the teaching of self-regulation or metacognition. In a study
investigating the learning processes of novice and expert nurses, Daley (1999) found that
expert nurses were more aware than the novices of their learning processes; she also

6
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suggested that the development of expertise in a domain might require the development
of metacognitive strategies.
Facility in analogical problem-solving has been attributed to the ability to
recognize similarities between the deep principles underlying problems in different
contexts; whereas, poor ability to transfer analogies between contexts is attributed to
similarity judgments being limited to surface features of problems (Chi, Feltovich, &
Glaser,1981; Quilici & Mayer, 1996; Regehr & Norman,1996). Teaching that explicitly
calls novices’ attention to the deep principles underlying a domain has been shown to
help improve learners’ understanding of important domain concepts and improve
analogical transfer (Eva, Neville, & Norman, 1998; Goldstone, 2006; Hardiman,
Dufresne, & Mestre, 1989).
Models of the Novice-Expert Continuum
Dreyfus and Dreyfus (1984) proposed five stages in the trajectory from novice to
expert performance in a domain: novice, advanced-beginner, competent, proficient, and
expert. Novices, according to the Dreyfus model (1984) rely on context-free rules based
on facts and features to guide their actions. For example, novice nurses would be more
likely than nurses at more advanced levels to assess the adequacy of blood pressure based
on its numerical value rather than on the basis of whether the particular blood pressure
observed is providing adequate end-organ perfusion. Dreyfus (2004) ascribes novice
performance to this context-free application of rules. The advanced-beginner’s practice is
also governed by rules; however, the rules are applied with some recognition of their
7
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relevance in a particular instance. This recognition arises from exposure to a number of
instances, enabling the advanced-beginner to recognize similarities between the same
feature set in different contexts (Dreyfus, 2004). The advanced-beginner, while able to
recognize these similarities, often cannot judge the significance of them in relation to the
situation as a whole (Dreyfus & Dreyfus, 1984). For example, an advanced-beginner
might recognize fever in post-operative patients but might not realize that fever at
different points in the post-operative course may occur for different reasons, some of
which are amenable to independent nursing actions and some of which require the
intervention of other disciplines. The competent practitioner, in contrast, demonstrates a
beginning ability to judge the salience of situational features and to prioritize effectively
through deliberate planning (Dreyfus, 2004). At the competent level of performance, the
role of emotion becomes important: Dreyfus (2004) suggests that practitioners’ emotional
responses to the consequences of their decisions provide the impetus to continue to
develop. Competent practitioners predominantly use an analytical, versus, heuristic,
approach to problem-solving, whereas proficient practitioners’ decision-making is guided
by a holistic perception of a given situation and its nuances (Dreyfus & Dreyfus, 1984).
Like the proficient practitioner, the expert perceives situations holistically; expert practice
is distinguished from proficient practice by its speed and fluidity, its largely unconscious
nature and by the expert’s ability to make subtler discriminations (Dreyfus & Dreyfus,
1984; Dreyfus, 2004).

8
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Patricia Benner adapted the Dreyfus Model to explicate the novice-expert
continuum in nursing practice in her seminal study (Benner, 2001). Using Critical
Incident Technique, in which participants were asked to describe “An incident in which
you feel your interventions really made a difference in patient outcome... [and] that you
think captures the quintessence of nursing” (Benner, 2001, p. 300) Benner conducted
individual and small group interviews with nurses at different levels of experience in a
variety of acute care hospital settings. Although Benner’s description of the
characteristics of each of the five practice levels closely resembles those of the Dreyfus
model, the nursing literature tends to ascribe the theory or model to Benner. The model
has been extremely influential, having been widely used as a framework in undergraduate
nursing education programs (Carlson, Crawford, & Contrades, 1989; Gatley, 1992;
Larew, Lessans, Spunt, Foster & Covington, 2006; Meyer & Xu, 2005; Waldner & Olson,
2007), staff development (Gatley, 1992; Henning & Cohen, 2008; Shirley, 2007; Storey,
Crist, Nelis, Murphy, & Fisher, 2007; Square, 2010) and performance evaluation
(Bourgault & Smith, 2004; Cote & Burwell, 2007; Shapiro, 1998; Tolhurst & Bonner,
2000).
Despite its wide influence, significant criticisms have been made of Benner’s
work. Gobet and Chassy (2008) consider Benner’s use of the interview method
inappropriate, given her claim that much of experts’ knowledge is tacit and ineffable.
Researcher bias is evident in Benner’s stated purpose for conducting the study:

9
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Lack of public recognition of the nature of nurses’ knowledge causes nurses’
clinical learning to be neglected in local practice settings. This work was the basis
of a movement to make local experiential learning public and accessible by
reflecting on the clinical knowledge that is evident in narratives of experiential
learning (Benner, 2001, vii).

Thus, this research, rather than being purely investigative in nature, appears to have had
the objective of making nursing knowledge and work visible. This purpose has been
lauded by some authors; Rudge (1992) remarks, “...one could argue that accentuating the
positive aspects of care acts as a political affirmation of nursing’s worth” (Rudge, 1992,
p. 85). Allen and Cloyes (2005) remark that such experiential research is often used to
study those who are seen as “marginalized” in order to give them voice. Cash (1995)
points out that a significant number of the practice exemplars reported by Benner concern
disputes between physicians and nurses that hint at medicine’s hegemony over nursing:
“The only point in publishing [a description of a critical incident] is if it is out of the
ordinary. In this case, the nurse was the victor in the power struggle, therefore it is worthy
of publication” (Cash, 1995, p. 533). A second, unstated goal of this research, therefore,
appears to have been to elevate nursing’s status relative to that of medicine.
Significant bias is also evident in Benner’s use of the Critical Incident Technique
in that participants were given explicit instructions as to the nature of the clinical
experiences that were to be discussed in interviews. As Altmann (2007) states, Benner
10

MSc Thesis -S. Binks –McMaster - Nursing

demonstrates a positive bias in that the published narratives emphasize exemplary
practice that consistently results in successful outcomes. Nelson and McGillion (2004)
condemn the use of nursing narratives as a research method on the same grounds:
We make the case that the chosen solution to the problem of visibility in nursing
practice, narrative production, has led to particular constructions of
practice...Rather than viewing these narratives as processes that illuminate the
world of practice, we argue that they produce a palatable and highly desirable
discourse about practice for a nursing audience (Nelson & McGillion, 2004, p.
637).
In reference to Benner’s study in particular, Nelson and McGillion (2004) assert that
Benner’s subjects were coached to “[edit] their thoughts and concerns in line with the
interviewer’s narrative agenda” (p. 637). Such an approach to research confounds the aim
of inquiry, which is to discover the truth about some phenomenon.
Benner’s participants were identified on the basis of supervisor and peer
nomination (Benner, 2001). Practice level was not assigned a priori to individuals;
instead, the clinical practice exemplar was classified as reflecting practice level. Cash
(1995) points out an apparent incongruency between Benner’s methods and her
conclusions that she fails to reconcile: Although Benner claimed that the unit of analysis
was not the individual but the practice exemplar, she posited a developmental model of
skill acquisition that implies incremental changes in individual performance over time.
Benner has been criticized by some for failing to provide an operational definition of
11
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expertise (English, 1993; Ericsson, White, & Ward, 2007) and by others for failing to
address the social, cultural and political issues that bear on the identification of experts
(Cash, 1995; Paley, 1996). Both Paley (1996) and Cash (1996) argue that the
identification of expertise entails the consensus of relevant parties and that the issue that
must be addressed is that of who the relevant parties are. Benner’s failure to describe the
specific mechanisms by which an individual advances along the novice-expert continuum
has also been criticized (English, 1993).
English (1993) criticizes Benner’s and Dreyfus’ failure to provide a clear account
of intuition in expert practice; he disputes their claims that intuition is a holistic or gestalt
phenomenon by asserting that it is, in fact, characterized by features accounted for in
models of cognition. Ericsson, Whyte, and Ward also (2007) dispute the use of intuition
by experts in problem-solving; instead, these authors claim, experts form mental
representations of information in working memory in order to consider, refine, and
generate solutions. Chunking, or the grouping of units of behaviour or information, is the
mechanism proposed by Rolfe (1997) to account for ostensibly intuitive expert
performance. Cash (1995) and Paley (1996) challenge the notion that intuition, if it
exists, is used only by experts. Chi (2006) and Paley (1996) further suggest that, because
it incorporates deeply ingrained habits of thought and perception, intuition may actually
hinder performance on occasion.
Dall’Alba and Sandberg (2006) criticize stage models of professional
development such as those of Dreyfus and Benner for their emphasis on attributes that
12
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characterize practice at different levels in a decontextualized manner; they contend that
the professional’s understanding of what constitutes his or her practice in vivo determines
how practice develops over time. These authors argue that both studies were crosssectional rather than longitudinal and that, therefore, the assumption of step-wise skill
acquisition that they made was not justified (Dall’Alba & Sandberg, 2006).
An assumption underlying the present study is that a novice-expert continuum of
nursing practice exists. Two points within that continuum, defined on the basis of criteria
derived from the expertise literature, are examined using a methodology that is less
vulnerable to researcher bias than that employed by Benner.
Novice-Expert Differences in Memory and Perception
Several frameworks subsuming different theories of clinical knowledge
representation have been advanced. In theories that fall under a prototype framework, a
particular disease or clinical situation is believed to be represented in memory as a set of
typical features or as a prototypical exemplar (Custers et al., 1996). Under the instancebased framework, conversely, individual clinical situations are retained intact in memory
(Custer, et al., 1996). Under a semantic network framework, the structure of knowledge in
memory is seen as a network of “nodes” of concepts that are linked in a meaningful way;
knowledge is retrieved via pathways through the links between nodes that are perceived
as relevant in a given situation (Custers, et al., 1996). Whether one accepts a prototype
model, an instance-based model, or a semantic network model of clinical knowledge
representation (Custers, et al., 1996), the process of judging similarities between aspects
13
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of a current scenario and information encoded in memory has a central role in the
efficient retrieval of relevant domain knowledge (Feldon, 2007; Horgan et al., 1989).
Research in a variety of domains has suggested that the perception of problem spaces in
complex subject domains differs across the novice-expert continuum, with novices
primarily perceiving superficial, surface, or obvious aspects of a domain and experts
primarily perceiving the deep, relational or structural domain principles in the generation
of problem solutions (Chi et al., 1981; Devantier, Minda, Hadarra & Goldszmidt, 2008;
Hmelo-Silver, Marathe & Liu, 2007; Hmelo-Silver & Pfeffer, 2004; Rabinowitz &
Hogan, 2002).
Methodological Issues
Classification of Practice Level
The initial challenge in the study of differences at increments along the noviceexpert continuum is the classification of practice level. Arguably, this difficulty is
amplified as the expert end of the continuum is approached; a novice to a domain is
relatively simple to identify and define, whereas the identification of domain experts is a
matter of contention. In their critique of Benner’s work (2001), Gobet and Chassy (2008)
argue that the criteria Benner used to classify practice level (practice longevity and
supervisor nomination) are invalid because they do not consistently correlate with
performance on domain tasks. Ericsson (2006a) challenges the validity of reputation, peer
nomination and practice longevity for the same reasons. He proposed that experts be
identified on the basis of reproducible, superior performance on domain-specific tasks
14
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(Ericsson, 2006a). Farrington-Darby and Wilson (2006) offer a possible explanation for
the invalidity of peer nomination and position as criteria for expert selection when they
suggest that people may be identified as experts for reasons that are unrelated to
expertise. Daley (1999) also impugned longevity and nomination as practice level criteria
but in her study she classified nurses’ practice level on the basis of the conformity of the
themes in their practice narratives to Benner’s model; a strategy that appears to endorse
Benner’s findings while condemning her methods. Despite the concerns about the validity
of these criteria, many nursing authors have used practice longevity and peer, supervisor
or even self-nomination as criteria for classifying practice level (Currey & Botti, 2006;
Ebright, Patterson, Chalko, & Render, 2003; Lyneham, Parkinson, & Denholm, 2008;
Reischman & Yarandi, 2002; Tabak, Bar-Tal, & Cohen-Mansfield, 1996; Taylor, 2002).
Other investigators have used these criteria in combination with professional designations
or certifications to identify experts (Aitken, 2000), but no nursing studies have used
Ericsson’s suggested approach. Farrington-Darby and Wilson (2006) advocate
specialization within a domain as one criterion for selecting experts, particularly when the
specificity of domain knowledge is of interest. Henderson-Everhardus (2004), in an
analysis of differences in the accuracy of detection of vascular insufficiency among a
group of 76 nurses, found that only those nurses with specialty certification in vascular
nursing demonstrated reliably superior performance in identifying vascular insufficiency
through physical assessment; the findings of which were validated by diagnostic imaging.
Ung et al. (2002) found that specialty certification was positively correlated with superior
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performance in intravenous cannulation by nurses; this finding was replicated in a study
by Jacobson and Winslow (2005). The use of professional designations and domain
specialization to identify experts a priori, however, can be criticized on the grounds that
these are evidence only of the attainment of a standard of performance at a level more
advanced than that of the beginning or intermediate practitioner, rather than of expertise.
Gobet and Chassy (2008) raise a question with important implications for studies
of novice-expert differences: Do individuals demonstrate practice at different levels for
different tasks within a domain? If so, perhaps performance in specific domain tasks
rather than individuals should be the subject of study of novice-expert differences. If such
an approach is taken, the identification of tasks that are representative of the domain in
question and the criteria defining performance on these tasks become the challenge, rather
than classification of practice level.
In the present study, a novice/less experienced cohort was defined based on
practice longevity of less than three years in cardiovascular nursing, as practice longevity
is assumed to be a necessary but insufficient condition for development of expertise in a
domain. An experienced competent cohort was defined on the basis of practice longevity
in cardiovascular nursing of at least ten years, advanced educational attainment, and
satisfactory performance on objective structured clinical examinations. The rationale for
the use of these definitions in this study is that the experienced competent cohort could
reasonably be expected to perform more like experts than novices on a series of similarity
judgments.
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Knowledge Elicitation
The ideal knowledge elicitation methodology has been described as one that is
objective and reliable, does not bias responses, and produces a complete and accurate
representation of the subject’s knowledge structure (McClure, Sonak, & Suen, 1999). It
has been suggested that more than one method should be used to produce a complete
account of an individual’s domain knowledge, since methods may differ as to the kinds of
knowledge that they elicit; i.e., procedural/declarative knowledge or tacit/explicit
knowledge (Hoffman, Shadbolt, Burton, & Klein, 1995). However, the findings of
research on this “differential access hypothesis” have been inconsistent (Hoffman &
Lintern, 2006).
Cook (1994) classifies methods for knowledge elicitation into three categories:
observations and interviews, process tracing, and conceptual techniques. The advantages
of observation include the minimization of disruption to care and of discrepancies
between what participants report and what they actually do (Pope & Mays, 1995). A
potential hazard of this method is the Hawthorne effect or the tendency for individuals
who are being observed to perform differently than they would if unobserved (Pope and
Mays, 1995). Another limitation to observation is that the observer is necessarily
selective as to the data recorded (Currey & Botti, 2006; Pope & Mays, 1995).
The interview enables the collection of data that are not directly observable
(Patton, 2002). A limitation to the retrospective interview technique is that recall may be
incomplete or subject to conscious or unconscious post hoc re-interpretation (Lincoln &
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Guba, 1985). Allen and Cloyes (2005) assert that language is a social practice and that
people speak differently under different circumstances. When language is treated as a
neutral medium, the validity of what is said is unquestioned and the context within which
the interview is conducted is seldom addressed (Allen & Cloyes, 2005). Interviews, these
authors claim, are a “complex social performance” (Allen & Cloyes, 2005, p.100) and,
therefore, the production of language--how people talk about their experiences--should be
the object of analysis in research using interview data.
The process tracing category includes concurrent and retrospective verbal reports
on task performance, protocol analysis and decision analysis (Cook, 1994). In concurrent
verbal reporting or “think-aloud” protocols, people verbalize their thought processes as
they carry out a task. A major advantage of concurrent reports over retrospective reports
is that there is no delay between processing and reporting in concurrent reports (Yoshida,
2008). The accuracy of recall may vary inversely with the interval between task
performance and report, while longer thought sequences are vulnerable to inferential bias
since they are difficult to recall accurately and completely (Ericsson, 2006b).
Furthermore, the findings of concurrent and retrospective reports on the same task appear
to differ (Eva, Brooks & Norman, 2002). Reconstructed methods of problem solving; that
is, the method that the individual reports having used to solve a problem, may differ from
the method that was actually used (Woolery, 1990). The veridicality of think-aloud
protocols have been challenged for a number of reasons. Veridicality refers to the fidelity
with which verbal reports reflect cognitive processes (Kirk & Ashcraft, 2001). Poor
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verbal facility is an obvious threat to veridicality (Yoshida, 2008). In the clinical setting,
the presence of conscious patients might constrain verbal reporting. Of particular
relevance to the study of expert cognition is the notion that cognitive processes that have
become automated cannot be verbalized (Kirk & Ashcraft, 2001). This idea is challenged
by Hoffman and Lintern (2006), who assert that experts can, when prompted, explicate
their thinking. In Aitken’s study of critical care nurses’ clinical data processing (2000)
seven of eight participants were able to describe the salience of their observations to their
assessments and interventions. Likewise, Crandall and Getchell-Reiter (1993), using
interview probes, elicited specific assessment cues used by neonatal intensive care nurses
in critical patient care situations that were not spontaneously articulated in initial
interviews. The veridicality of the think-aloud method has also been questioned on the
grounds that it forces the verbal expression of non-verbal processes and because people
are frequently unconscious of the influences upon their thought processes (Eva et al.,
2002; Medin, 1989).
The possibility that concurrent verbal reports induce reactivity is another criticism
that has been made of this method (Kirk & Ashcraft, 2001). Reactivity refers to the risk
that the act of verbal reporting may change the cognitive processes described (Kirk &
Ashcraft, 2001). Ericsson and Simon (1980) attribute reactivity in interview data to errors
on the part of interviewers in eliciting verbal reports; they proposed a protocol analysis
technique for interviewing in which subjects verbalize their thoughts as they complete a

19

MSc Thesis -S. Binks –McMaster - Nursing

well-defined task without interpretation, analysis or explanation of their thoughts in order
to avoid reactivity effects.
Conceptual techniques seek to elicit mental representations of domain concepts
and their relationships to one another, and include methods such as concept mapping
(Cook, 1994). Concept mapping is a technique for producing a concrete representation of
knowledge structure. In a concept map, domain concepts are represented by “nodes”; the
strength and direction of relationships between concepts are represented by lines between
nodes called propositions (Ruiz-Primo & Shavelson, 1996). Concept maps can be created
by the individual whose knowledge representation is under study, or by an investigator on
the basis of interview or written data (Ruiz-Primo & Shavelson, 1996). Domain concepts
may be supplied by the investigator for the subject to organize, or they may be generated
by the subject. Evaluation of concept maps entails either some scheme for scoring the
number of nodes/propositions and the accuracy of the described relationships between
nodes or comparison to a criterion map that is assumed to reflect a domain expert’s
knowledge structure (Ruiz-Primo & Shavelson, 1996). The poor correlation between
scores on standardized tests of domain knowledge and scores on concept maps found by
West, Pomeroy, Park, Gerstenberger, and Sandoval (2000) and the lack of consistency
among concept maps of experts within a domain found by McGaghie, McCrimmon,
Mitchell, and Thompson (2004) challenge the concurrent and construct validity of
concept maps in the elaboration of knowledge structure. Schmidt (2004) suggests that
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concept maps provide a representation of the use of knowledge in specific instances
rather than a stable representation of knowledge structure.
Similarity Judgments as a Method of Investigating Differences along the NoviceExpert Continuum
Several knowledge elicitation methods (forced choice triad tasks, repertory grid
technique and multidimensional scaling) require participants to make similarity
judgments. The construct of similarity has been invoked in accounts of concept
formation, analogical reasoning, inference generation, prediction, memory and problemsolving (Genter & Markman, 1994; Goldstone & Son, 2005; Sloman & Rips, 1998;
Taylor & Hummel, 2009; Tversky, 1977). However, it has been argued that similarity
may be too flexible to account for any cognitive process, since judgments of similarity
vary according to the context in which a comparison is being made, the objects in a
stimulus set, and the direction of the comparison (Goldstone & Son, 2005; Medin,
Goldstone, & Gentner, 1993). Tversky’s diagnosticity principle maintains that the
grouping of objects in a stimulus set influences similarity judgments (Tversky, 1977).
Medin et al. (1993) express a similar notion: They assert that the context within which a
comparison is made may suggest the salient properties for comparison; the degree to
which entities share these properties increases the similarity between them. The same
authors also argue that similarity judgments are directional: The statement “a surgeon is
similar to a butcher” has a different connotation than “a butcher is similar to a surgeon”
(Medin, et al., 1993, p. 259). Tversky (1977) asserted that similarity judgments are
21

MSc Thesis -S. Binks –McMaster - Nursing

asymmetrical, since similarity statements consist of a more salient subject and a less
salient referent. Gentner (1988) describes a “relational” shift that occurs developmentally:
Children tend to make similarity judgments on the basis of superficial or attributional
properties whereas adults tend to make similarity judgments based on “relational” or
functional properties (Genter, 1988). This shift is ascribed to the acquisition of domainspecific knowledge, since it has been demonstrated to occur earlier in domains that are
familiar to children (Gentner, 1988). Thus as Medin et al. (1993) argue, although
similarity is flexible, similarity judgments can be shown to vary in a systematic way.
Medin remarks, “Although similarity must function at some level in the induction of
concepts, the induced categories are not ‘held together’ by the undifferentiated force of
similarity, but rather by structural principles”( Medin, 1989, p.1476).
Falan, in a concept analysis of similarity, defined similarity as “the
correspondence between objects, events, and/or circumstances based on features,
dimensions, and relationships” (Falan, 2010, p. 147). She identified four levels of
similarity: surface, literal, thematic, and analogy (Falan, 2010). Surface similarity entails
a similarity between objects on the basis of superficial features such as colour (Falan,
2010). In literal similarity there is correspondence between superficial features as well as
in the relationships between the features of entities (Falan, 2007). Thematic similarity
entails a relationship between two superficially dissimilar entities; e.g., the similarity
between “food” and “life” is that food sustains life (Falan, 2010, p. 147). Analogy
consists of an inferred similarity between relationships connecting features in different
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domains (Falan, 2007). Holyoak and Koh (1987) describe surface and structural
similarity; the distinction lies in whether or not features of two entities influence goal
attainment in problem states. Attributional similarity, as described by Medin et al. (1993)
is like surface similarity in that it is used to describe perceptually evident properties of
objects. Relational similarity refers to similarity in the relations between objects or
propositions (Medin, et al., 1993). Gentner argues that relational similarity is central to
analogy: Analogy is “a way of noticing relational commonalities independently of the
objects to which those relations apply” (Gentner, 1988, p. 48).
The forced choice triad task method has been used to study novice-expert
differences in similarity judgments in a variety of domains. Forced choice triad tasks
require participants to make similarity judgments. Olson and Rueter (1987) suggest that
indirect methods of knowledge elicitation such as similarity judgments are less vulnerable
to reactivity effects than direct methods such as protocol analysis since they do not force
the verbalization of non-verbal tasks. Ruiz-Primo and Shavelson (1996) and Medin
(1989) support the use of indirect methods on the grounds that people cannot report their
knowledge representations veridically. Indirect methods such as similarity judgments may
also be less likely than methods such as interviews to induce researcher and social
desirability biases, since the participant does not necessarily interact with the researcher
while completing the task. Hardiman et al. (1989) suggest that similarity judgments are
more discriminating than the sorting tasks used to investigate concept formation, since the
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former entails individual items that can be systematically modified whereas the latter
requires participants to categorize a set of items under a single category name.
A Review of Reports on the Use of the Forced Choice Triad Task to Study NoviceExpert Differences
Hardiman et al. (1989), in a study that compared novice-expert differences in
judging the similarity between classical mechanics problems using a forced choice triad
task, found that both the novice and expert cohorts were influenced by the combination of
surface and deep structures in a given problem. Each triad task trial consisted of three
written descriptions of mechanics problems similar to those found in introductory
textbooks. No diagrams were provided. The trials were designed based on four different
similarity conditions: a referent item could match the target item on the basis of surface
features only (S), deep features only (D), both surface and deep features (SD) and neither
surface nor deep features (N). Therefore, there were four comparison types possible: S-D,
S-SD, N-D and N-SD. It was hypothesized that the novice and experts would show
different patterns of problem categorization: If experts base categorization exclusively on
deep features and novices on surface features, experts would be expected to consistently
select the item containing a deep comparison feature and novices would be expected to
consistently choose the item containing a surface comparison feature. There were 32
items in total: two “model” problems were developed to reflect principles in each of
energy, momentum, angular momentum and Newton’s Law of Kinematics. The model
problems were presented four times, each with one of the comparison type pairings. Thus,
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the investigators systematically varied the task items to test the study hypothesis. The
novice cohort was classified as undergraduate students (n=45) who had achieved a grade
of at least B in an introductory course in classical mechanics; the expert cohort were eight
PhD physicists and two graduate students nearing completion of PhD studies in physics.
The authors offer no justification for the sample size, nor for the criteria by which they
defined the novice and expert cohorts. The responses were scored and subjected to a
three-factor analysis of variance with level of expertise, model problem type, and
comparison type pairings as factors. Although the analysis showed that experts chose the
item containing a deep feature significantly more often than did novices, the type of
comparison pairing was found to influence the responses of both groups. The novice
cohort did not match exclusively on surface features and when there was no surface item;
i.e., the N-D items, they matched based on the deep feature to a much greater extent than
predicted. In instances in which both referent problems had surface features that were
similar to the target problem, experts were less likely to match based on deep similarities
than in other conditions. The authors ascribed these findings to a posited ”similarity
threshold”: Subjects are more likely to match based on an initial impression of surface
similarity but if this option is unavailable, they are forced to consider the basis of their
comparison more carefully and will be more likely to match based on deep features.
These findings corroborate Tversky’s (1977) contention that the objects in a stimulus set
influence similarity judgments. The investigators found a correlation of r=0.3 between the
novice cohort’s performance on the forced choice triad task score and their performance
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on a separate test of solving mechanics problems. However, the authors note that a
limitation of this experiment was that the basis on which similarity judgments were made
were inferred rather than explicitly elicited. A second experiment was conducted in which
novices were asked to compare a series of two item problems, indicate whether they
would be solved similarly, indicate the reasons for their decisions and to complete a
separate, problem solving test. This experiment corroborated the finding of a correlation
between problem-solving ability and the tendency to perceive domain principles rather
than surface features in problem-solving.
Rabinowitz and Hogan (2002) used a forced choice triad task to study noviceexpert differences in categorizing statistics problems. These investigators also
systematically varied the triad items in order to test their hypothesis by developing three
different comparison types. In the first comparison type, one referent item was similar to
the target item on the basis of only surface features such as characters and identity of
variables, while the other referent item was similar only on the basis of structural features
such as the nature of the variables, e.g., continuous versus nominal. In the second
comparison type, one referent item had no similarities to the target item while the second
referent item had only structural similarities to it. One referent item in the third
comparison type had only surface similarities to the target item; the second referent item
had no similarities to it. The participants were n=101 graduate students. The investigators
divided the participants into three levels of experience based on the number of statistics
courses they had taken. The novice group included those who had taken one or no
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statistics course, the intermediate group included those who had taken two or three
courses, and the advanced group consisted of those who had taken at least four courses.
They conducted a two-factor analysis of variance with experience level and comparison
type as factors. A significant correlation of r=0.39 was found between level of experience
and matching on the basis of structural features for comparison types one and two; no
such significant correlation was found for comparison type three, supporting Hardiman et
al’s contention that novice and experts alike will match based on an initial impression of
similarity surface.
Johnson and Mervis (1997) used the forced choice triad task method in their study
of hypothesized novice-expert differences in basic and subordinate categorization of
songbirds. Each trial consisted of silhouettes of three songbirds; two of the same species
and one of a different genus chosen on the basis of its high similarity to the same-species
birds in order to make the task of differentiating between them more difficult. In all cases,
the birds were shown against a white background facing to the right. Advanced (n=12)
and intermediate (n=20) expert cohorts were identified on the basis of peer ratings of their
knowledge. The novice group was undergraduate psychology students (n=28) who
reported low knowledge about songbirds. The authors offer no justification for their
sample size. Although they indicate that peer ratings were made on a seven-point scale,
they do not indicate what rating differentiated the advanced from the intermediate expert
cohort. Another criticism that might be made of this study is that participants were primed
by a practice forced choice triad task, in which they were not allowed to proceed to the
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next trial unless they matched on the basis of a taxonomic feature. Responses were scored
as “taxonomic” if the same-species birds were matched and “non-taxonomic” if the
distractor bird was matched. The responses were subjected to a one-way analysis of
variance, with knowledge level as the between-subjects factor. No significant difference
was found in scores between the advanced and intermediate expert groups; however,
novices scored lower than both expert cohorts on the number of their taxonomic
responses. The investigators also recorded and analyzed response times; they found that
the novice cohort’s response times were significantly faster than those of the two expert
cohorts. They ascribed this difference to a greater degree of deliberation on the part of the
expert cohort.
Rabinowitz and Hogan (2009) investigated novice-expert differences in teachers’
problem representations using a forced choice triad task method. They developed 18 trials
consisting of descriptions of typical classroom problems; the referent items that contained
surface features provided information describing context or setting, such as classroom
subject or grade, while the items that contained deep features reflected pedagogical theory
in the areas of assessment, instruction, and equity. Scenarios were randomly assigned to a
trial as either a referent or target item. These investigators systematically varied the items
by designing the scenarios to reflect one of three problem types to determine whether the
combination of features influenced the problem representation. In the first problem type,
one referent item had a deep similarity to the target item while the second referent item
had a surface similarity to it. In the second problem type, one referent item had a surface
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similarity to the target item while the other referent item had neither surface nor deep
similarities to it. The third problem type consisted of one referent item with a deep
similarity to the target item and one referent item that had no similarity to the target item.
Experienced teachers reviewed the scenarios and modifications were made based on their
review. The novice cohort consisted of n=98 undergraduate students from a college
teacher preparation program. The expert cohort consisted of n=20 National Board for
Professional Teaching Standards certified teachers. The validity of this certification was
supported by study findings on a comparison between certified and non-certified teachers
on 13 attributes derived from the literature on teaching expertise. The responses on the
forced choice triad task were scored on the basis of problem type: For problems in which
the referent item having a deep similarity to the target was chosen, a score of 1 was given.
For problems in which the referent item having a surface similarity was chosen, a score of
1 was given if the other referent item had no similarity to the target. The scores were
analyzed using a two-factor analysis of variance with comparison type as the within
subjects factor and practice level as the between-subjects factor. The analysis showed
significant main effects of practice level and problem type but no interaction effect.
Devantier et al. (2008) used a forced choice triad task to evaluate noviceintermediate-expert differences in patient diagnosis and medical management. Subjects
were presented with a series of ten trials, half of which related to management and half to
diagnosis. The diagnostic cases related to diabetes, while the management cases were
reported to be more general in nature. While the authors did not explicitly indicate the
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comparison types used in their trials, it is assumed from the example they provided that,
for each trial, one referent item was designed to be similar to the target item based on
surface similarities and the other on the basis of deep similarities. Practice level of
participants was categorized on the basis of academic training and clinical specialization.
The novice group consisted of n=15 second and third year medical students who
responded to a recruitment email; the intermediate cohort consisted of n=8 residents in
the first or second postgraduate year who were recruited by the authors; and the expert
cohort was n=13 endocrinologists who were recruited from across Canada via email by
one of the authors. The clinical specialties of the medical residents were not reported. As
in the other studies, the authors did not report the rationale for their sample size. Unlike
some of the other studies reviewed, these investigators asked participants to provide a
rationale for their similarity judgments so that scoring was not solely dependent on their
inferences. The investigators scored the responses as reflecting a match based on surface
or deep features; the responses were also scored by two independent raters who were
blinded to practice level. The scores were recorded as a proportion of deep to total
responses, and subjected to one-way analysis of variance with practice level as the
between-subjects factor. Overall, the expert cohort had higher scores (indicating matching
on a deeper level of similarity) than the novice cohort; there was no significant difference
in scores between the intermediate and expert cohorts. Analyses were conducted of
performance on the management and diagnosis trials separately. For the management
cases, the expert and intermediate cohorts were similar in matching based on deep
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features, while the novice group were found to match predominantly on the basis of
surface similarities. For the diagnostic cases, experts again matched primarily on the basis
of deep similarities, while the intermediate and novice groups were more likely to match
based on surface features. The authors suggest that more experience with management
than with diagnosis at the intermediate level might account for these findings.
Many of the therapeutic interventions used to treat cardiovascular disorders entail
manipulation of the determinants of cardiac output 3: preload 4, afterload 5, and
contractility6. Cardiovascular specialty nursing practice, therefore, requires a sound
understanding of hemodynamic 7 principles. In the present study, it was hypothesized that
nurses nearer the expert end of the novice-expert continuum would make similarity
judgments based on deep, structural relational similarities, such as those based on
hemodynamic principles, to a greater degree than would those nearer the novice end of
3

The volume of blood ejected by each ventricle per minute; cardiac output equals heart
rate multiplied by stroke volume (the volume of blood ejected by the ventricle in systole).
4
The degree of myocardial fibre stretch at end-diastole; according to Frank-Starling’s
Law of the Heart, stroke volume (the volume of blood ejected from the ventricles during
systole) increases as preload increases, up to a physiological limit. Preload cannot be
measured directly; in the clinical setting it is inferred from atrial end-diastolic pressure
measurements.
5
Resistance to ventricular ejection in systole; the chief determinant of left ventricular
afterload is the degree of systemic arteriolar constriction. The higher afterload is, the
more pressure the left ventricle must generate to eject stroke volume and the greater the
myocardial oxygen consumption (MVO2). In the setting of myocardial infarction, the
primary therapeutic goal is to minimize the imbalance between myocardial oxygen supply
and demand.
6
The force of myocardial contraction during systole; as contractility increases, stroke
volume increases.
7
Literally, the movement of blood through the closed circuit of the cardiovascular
system.
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the continuum. A forced choice triad task was developed and tested to investigate this
hypothesis. Each trial in the task consisted of three items: a “target” item and two
“referent” items. For each trial in the task, participants were asked to select the referent
item that they believed was more similar to the target item and to indicate the reason for
their choice. Two comparison types of items were developed. In the surface-deep (SD)
comparison type of trial, one referent item was designed to have surface or superficial
characteristics, such as patient age, sex, or diagnosis, that were similar to the target item,
while the other referent item was designed to be similar to the target item on the basis of
deep, structural or relational features reflecting the principles of hemodynamics. In the
surface-deep/surface (SDS) comparison type, one referent item was designed to be similar
to the target item on the basis of both surface and deep features while the other referent
item was designed to be similar to the target based on surface features only.
Instrument Reliability and Validity
As in other methods used to study novice-expert differences, key issues in the use
of the forced triad task method are the criteria by which cohorts are defined and the
validity of the instrument in discriminating differences between them. The problem of
classifying practice level might be avoided by studying individuals at increments along
the novice-expert continuum; thus, a novice/less experienced cohort can be identified on
the basis of lacking the practice longevity necessary for expertise while an
experienced/competent cohort can be defined by criteria such as advanced educational
attainment, practice longevity and clinical specialization. The latter cohort could
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reasonably be expected to perform more like experts than the novice/less experienced
cohort on a forced choice triad task designed to test this study’s hypothesis.
The reliability of an instrument refers to the consistency of repeated
measurements on it (Carmines & Zellers, 1979). The retest method of evaluating
reliability entails administering the test to the same people after a period of time has
elapsed (Carmines & Zellers, 1979). Carmines and Zellers (1979) assert that the retest
method is subject to limitations, including the misinterpretation of change in the construct
being measured as measurement instability, reactivity, and the overestimation of an
instrument’s reliability due to the influence of memory. An alternative-form method of
reliability assessment entails administering two tests measuring the same construct to the
same individuals (Carmines & Zellers, 1979). The main limitation of this method is the
difficulty of designing two tests that are sufficiently parallel (Carmines & Zellers, 1979).
The internal consistency method of assessing reliability entails evaluating the extent to
which a test’s items measure the same construct (Carmines & Zellers, 1979). The
reliability coefficient, Cronbach’s alpha, is a measure of internal consistency and ranges
from 0.0 to 1.0; a value of alpha of 0.70 to 0.90 reflects a good to very good level of
internal consistency. The point-biserial (PBS) correlation provides an indication of item
discrimination or a measure of association between an individual’s performance on each
item on a test and on the remaining items on the test (Norman & Streiner, 2008). The
value of the point-biserial correlation is from -1.0 to +1.0, with higher values reflecting a
higher degree of consistency and discrimination A point-biserial correlation of > 0.3
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reflects a good or very good degree of correlation between an item and overall test
difficulty (University of Texas at Austin, n.d.).
Criterion validity refers to the extent to which scores on an instrument correlate
with scores on a criterion variable that measures the same construct, or a “gold standard”
(Carmines & Zellers, 1979; Roach, 2006). Concurrent validity is evaluated when scores
or measurements on the instrument under consideration and those on the criterion are
obtained at the same time and compared (Carmines & Zellers, 1979). Predictive validity
is evaluated when scores on the instrument are obtained and compared to scores
subsequently obtained on the criterion variable (Carmines & Zellers, 1979). Carmines and
Zellers (1979) point out that for many of the phenomena of interest in the social sciences,
no criterion variable exists. Since there is no known “gold standard” for nurses’ similarity
judgments, the criterion validity of participants’ scores on the instrument used in this
study cannot be evaluated.
Cronbach and Meehl (1955) state:
Construct validity is ordinarily studied when the tester has no definite
criterion measure of the quality with which he is concerned, and must use
indirect measures. Here the trait or quality underlying the test is of central
importance, rather than either the test behavior or the scores on the criteria
(p.282).

34

MSc Thesis -S. Binks –McMaster - Nursing

Evidence of construct validity is accrued when an empirical measure of a
construct is consistent with a theoretically-derived prediction (Carmines & Zellers, 1979).
Carmines and Zellers (1979) suggest three possible reasons that observed data may not
support a hypothesized prediction: 1) the instrument does not measure the construct of
interest; 2) the theory used to generate the hypothesis or prediction is incorrect; or 3) the
method (including the statistical analysis) used to test the prediction or hypothesis is
inappropriate.
Lynn (1986) asserts that validating the content of an instrument entails a twostage process: a developmental stage and a judgment-quantification stage. In the
developmental stage, the researcher seeks to identify the full content domain that the
instrument is intended to measure, and then attempts to generate and refine instrument
items that reflect this content (Lynn, 1986). The judgment-quantification stage requires
the adjudication by content matter experts as to how well instrument items represent
specific areas of content domain and of the comprehensiveness of the entire instrument in
representing the domain (Lynn, 1986).
Summary
The investigation of novice-expert differences in memory and cognition within the
domain of specialty cardiovascular nursing could provide evidence to inform pedagogical
strategies. Novice-expert differences in cognition and problem-solving have been
attributed to differences in the organization of knowledge in memory. Retrieval of
knowledge from memory entails a judgment of the similarity between a current situation
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or problem state and one encoded in memory. Given the prominence of the construct of
similarity in cognition and memory, a similarity judgment task, such as a forced choice
triad task, seems particularity appropriate for the investigation of novice-expert
differences. This method avoids some of the potential sources of bias observed in other
methods. Furthermore, the comparison types within items comprising the task can be
varied systematically to enable a secondary analysis of methodological artefact.
The study of hypothesized differences at increments along the novice-expert
continuum avoids some of the difficulties associated with classification of practice level.
This study used a forced choice triad task method to investigate hypothesized differences
between cardiovascular nurses’ perception of domain-specific clinical scenarios at two
increments on the novice-expert continuum.
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Chapter Two
Specialized knowledge and skills underlie the safe nursing care of patients with
cardiovascular disease (Canadian Council of Cardiovascular Nurses, 2008). Specialty
nursing education, including cardiovascular nursing, has little empirical foundation, in
part, because of a paucity of research. The study of differences between novice and
experts in a domain may yield findings that could inform pedagogical strategies for
specialty nursing education. In a variety of domains, novice-expert differences in
perception have been shown, with novices perceiving primarily the perceptually obvious
or surface features of scenarios and experts perceiving predominantly the deep features of
scenarios that reflect the domain’s principles. The forced choice triad task method is
useful for testing the hypothesis of the existence of these differences since it entails a
judgment of the similarity between items designed to demonstrate deep and surface
features relevant to the domain of interest.
In this chapter, the research purpose, questions and hypothesis are identified and
the phases of the development and testing of the forced choice triad task items used in the
study are described.
Study Purpose, Research Question and Hypothesis
It has been posited that there are differences across the novice-expert continuum
in the perception of domain-specific features, with those nearer the novice end of the
continuum perceiving primarily superficial, surface, or perceptually obvious features and
those nearer the expert end of the continuum perceiving to a greater extent the deep,
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structural principles underlying the domain (Chi et al., 1981; Devantier et al. , 2008;
Hmelo-Silver et al., 2007; Hmelo-Silver & Pfeffer, 2004; Rabinowitz & Hogan, 2002).
Many of the interventions used to treat cardiovascular disorders entail manipulating
hemodynamics. Cardiovascular nurses are responsible for administering or monitoring
many of these interventions. Therefore, cardiovascular nurses should understand the
principles of hemodynamics. If, as hypothesized, a more experienced cohort of nurses
perceives the deep principles underlying a domain-relevant scenario to a greater degree
than a less experienced cohort, the more experienced cohort should make similarity
judgments on the basis of deep domain features, such as the principles of hemodynamics,
to a greater degree than the less experienced cohort.
Purpose of the Study
The purpose of this study was to investigate hypothesized differences in the
similarity judgments of nurses at two points in the novice-expert continuum of
cardiovascular nursing practice.
Primary Question:
Are there differences in the nature of the similarity judgments between novice/less
experienced and experienced competent nurses?
Null Hypothesis: Experienced/competent nurses will not make a higher proportion of
similarity judgments based on the principles of hemodynamics in a forced choice triad
task than novice/less experienced nurses.

38

MSc Thesis -S. Binks –McMaster - Nursing

Alternative Hypothesis: Experienced/competent nurses will make a higher proportion of
similarity judgments based on the principles of hemodynamics in a force choice triad task
than novice/less experienced nurses.
Methods
Sample Criteria
Because practice longevity is a necessary but insufficient condition for the
development of expertise (Bobay, 2004), and because practice level--particularly at the
competent level and beyond--is difficult to designate, the sample for this study was drawn
from among novice/less experienced and experienced competent practitioners. The
novice/less experienced cohort was defined as registered nurses who have worked less
than three years in dedicated cardiac units. The experienced/competent cohort was
identified on the basis of practice longevity, advanced academic qualifications, and
clinical specialization: Nurse Practitioners with at least ten years of experience in cardiac
nursing were defined as experienced/competent practitioners. In Ontario, Nurse
Practitioners are prepared at the master`s degree level (Nurse Practitioners` Association
of Ontario, n.d.), are required to complete 700 hours of clinical training in their program,
and must pass an Objective Structured Clinical Examination (OSCE) at two points in
their training (University of Toronto, n.d.). The criteria defining the two cohorts are
summarized in Table 1 below.
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Table 1 Criteria Used to Define Practice Cohorts
Cohort

Designation

Highest
Level of
Education

Novice/less
experienced

Registered
Nurse

BScN or
Diploma

Experienced/competent Nurse
practitioner

MScN

Practice
Employment
Longevity in
Cardiovascular
Nursing 8
Less than three Dedicated adult
years
cardiac
inpatient units:
cardiology,
cardiac
surgery,
coronary care,
cardiovascular
intensive care
At least ten
Dedicated adult
years
cardiac
inpatient units:
cardiology,
cardiac
surgery,
coronary care,
cardiovascular
intensive care

Sample Size Calculation
Lenthe (2001) cautions against the use of “canned” effect sizes in the calculation
of sample size. He argues that calculating sample size by using a small, medium or large
effect size at a given power disregards study elements that influence effect size (Lenthe,
8

For the competent/experienced cohort, practice longevity includes all experience in

cardiovascular nursing, including experience as a registered nurse before becoming a
nurse practitioner.
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2001). The t-test will be used to compare the means scores of the two cohorts, since the
independent or predictor variable in this study is a nominal variable (practice level) and
the dependent variable is a continuous variable (score on the task). The required sample
size for this study was calculated based on the findings of a similar study by Devantier et
al. (2008). Using a forced choice triad task, these authors investigated novice-expert
differences in physicians’ perceptions of patient care scenarios: On average, the expert
cohort (n=11) based their similarity judgments on deep features 50% of the time whereas
the novice cohort (n=15) did so 30% of the time (Devantier, et al., 2008). Therefore, a
mean difference of d=0.2 in the proportion of similarity judgments based on deep features
was found between the expert and novice cohorts. The largest standard error of the mean
was found within the expert cohort (SEM=0.07); assuming that a similar difference would
be found between cohorts in the present study, this value was used to calculate the sample
size (Browner, Newman, & Hulley, 2007 pp.67-68).
∵ SEM =

standard deviation (s)

∴ 0.07 =

𝑠

√11
𝑠

√n

∴ 0.07 = 3.32
∴ s = 0.07(3.32)
= 0.23

Sample size

=

16(Standardized effect size)2

=

=
Figure 1

Sample Size Calculation

d2
16(0.23)2

0.22
16(0.053)

0.85

0.04

= 0.04 = 21.25
41

MSc Thesis -S. Binks –McMaster - Nursing

Therefore, a sample size of n=21 in each cohort was required for a total sample size of
n=42.
Recruitment
A snowball sampling technique was initially used to recruit participants for the
study. Snowball sampling is a type of convenience sampling, in which early participants
are asked to refer others who meet eligibility criteria (Polit, Beck, & Hungler, 2001).
Snowball sampling is used to recruit participants who belong to groups that are difficult
to recruit by other means because they have very specific traits or because they belong to
“hidden” or marginalized groups (van Meter, 1990). The eligibility criteria for this study
were quite specific as to practice longevity and area of practice. The College of Nurses of
Ontario (CNO) maintains a mailing list of registrants who have consented to be contacted
for research purposes; researchers select the demographic and practice characteristics of
interest when requesting a mailing list. However, this information was not sufficiently
specific for the purposes of this study, since statistics collected are not classified by
practice specialty. A very large mailing using the CNO’s mailing list requiring nurses to
self-report their eligibility was thought to be economically infeasible. Therefore, a
snowball sampling technique was initially used, whereby early sample members known in
a professional capacity by the writer and by supervisory committee members to meet
eligibility requirements were asked to identify other eligible potential participants. When
it appeared that the snowball sampling technique would not generate a sufficiently large
sample, application for ethics amendment approval was sought and obtained from the
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McMaster Student Research Ethics Committee to put up posters at all sites of Hamilton
Health Sciences and to meet with groups of nurses for recruitment purposes.
A modified Dillman technique was used to distribute the study instrument. This
method, originally designed for surveys and also known as the tailored design method
(TDM), has been demonstrated to yield superior response rates in comparison with other
mailing protocols (Dillman, 2007). In the Dillman method, four contacts are made via
first-class mail, with an additional contact via telephone or certified mail; stamped return
envelopes are included with mailouts of personalized correspondence and study
instruments, and financial incentives are provided (Dillman, 2007). Due to time and
economic constraints, this protocol was modified for this study. Initial approach for some
potential participants was via email (Appendix A); those who agreed to participate were
mailed via post a personalized introductory letter (Appendix B), a consent and
information sheet (Appendix C), a demographic questionnaire (Appendix D) , the study
instrument (Appendix E), a response sheet (Appendix F) and a stamped, return envelope.
If, after two weeks, the completed demographic questionnaire and study instrument were
not returned, a reminder letter with the study materials was sent. Upon receipt of the
completed study tools, participants were mailed a thank you letter (Appendix G), a Tim
Horton’s gift card in the amount of $10, and a copy of their signed consent form for their
own records.
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Ethical Issues
Participants may have been concerned that they lacked sufficient knowledge to
perform the task, and as a result, they may have been fearful of embarrassment. They may
also have been concerned that perceived poor performance on the task may have negative
implications for their licensure or employment status. To mitigate these concerns, it was
explicitly stated in the study consent/information sheet that 1) there are no correct or
incorrect responses to the series of tasks; 2) responses are confidential and results will be
reported as aggregate data; and 3) participation in the study would in no way affect
licensure or employment status. Each participant was assigned a code number that was
used to anonymize him or her and to assist in cross-reference mailing materials.
Electronic data files were password protected.
Approval to conduct the study was obtained from the McMaster University
Student Research Committee in July, 2009; this approval allowed recruitment of
participants from all sites of Hamilton Health Sciences Centre. The investigator enquired
as to whether institutional research ethics board approval was required to recruit
participants from organizations in which eligible participants might be employed: Two
community hospitals and one academic health science centre did not require such
approval. Research ethics board approval was required and obtained to recruit staff
members at a second academic health science centre. A third academic health sciences
centre required institutional research ethics board approval to recruit its staff members;
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however, since the adjudication process for this approval was stated to require four to six
months, the application was not made.
Instrument Development
Phase 1.
Development of the prototype instrument.
The first phase entailed the development of an initial series of forced choice triad
trial items to test the study hypothesis. Each trial consisted of three brief items: a “target”
item labelled “A” and two “referent” items, labelled “B” and “C”. In each triad, one
referent item was designed to have superficial characteristics, such as patient age and sex
or diagnosis, that were similar to the target item, while the other referent item was
designed to be similar to the target item on the basis of deep features. The deep
similarities between referent and target items represent three categories that reflect
principles of hemodynamics: 1) manipulation of the determinants of cardiac output
(preload, contractility, afterload and heart rate) to achieve a therapeutic goal; 2) the
operation of cardiovascular compensatory mechanisms to maintain homeostasis (such as
reflex increase in heart rate to compensate for a decline in stroke volume); and 3) the
abnormality in the determinants of cardiac output that underlies a particular
pathophysiology (such as excessively low afterload as the basic pathophysiologic feature
of certain shock states). The basis on which each of the original ten forced choice triad
trials was developed in the original instrument is shown in Table 2.
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Table 2

The Basis of Surface and Deep Similarities of Referent Items to Target

Item for Each Forced Choice Triad Task in Original Instrument

Task Referent
Item B
Surface
Similarities
to Target

Referent B
Deep
Similarities to
Target

Basis of Deep
Similarity

Referent C
Surface
Similarities
to Target

Referent B
Deep
Similarities
to Target

Basis of
Deep
Similarity

Mention of
drug therapy

Drug
therapy to
reduce
preload

Therapeutic
goal

1

Age, sex,
diagnosis,
mention of
drug therapy

2

Hypotension

Excessively
low afterload

Basic
physiologic
problem

Age.
Hypotension
Cardiac
problem

3

Abnormal
vital signs
Age

Operation of
compensatory
mechanisms:
tachycardia
and increased
diastolic BP

Operation of
compensatory
mechanisms

Age
Cardiac
problem
Tachycardia

4

Arrhythmia

Manipulation
of heart
rhythm/rate to
improve
cardiac output

Therapeutic
goal

Age, sex,
cardiac
problem
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Table 2 (Continued)
Task Referent
Item B
Surface
Similarities
to Target

5

Coldness,
pallor of
extremities

6

Cardiac
problem;
mention of
drug
therapy

7

8

Basis of
Deep
Similarity

Referent C
Surface
Similarities
to Target

Referent C
Deep
Similarities
to Target

Basis of
Deep
Similarity

Coldness,
pallor

Selective
vasoconstriction to
maintain
vital organ
perfusion

Operation
of
compensatory
mechanisms

Manipulation Therapeutic Diagnosis;
of preload to goal
mention of
improve
drug
cardiac
therapy
output
High
afterload

Basic
physiologic
problem

Age;
valvular
problem

Age;
valvular
surgery

9

10

Referent B
Deep
Similarities
to Target

Manipulation Therapeutic
of heart rate goal
or rhythm to
improve
cardiac
output
Increased
resistance to
diastolic
filling

Basic
physiologic
problem

Shock state

Age; sex;
cardiac
surgery

Excessively
low afterload
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In the example below, referent item B was designed to be similar to target item A
on the basis of the superficial or surface features of patient age and the mention of drug
therapy. Referent item C was designed to be similar to target item A on the basis of both
superficial features (mention of drug therapy) and deep features (pharmacologic reduction
of preload as the therapeutic goal of treatment).

MK is a 67-year-old man with
congestive heart failure. He
receives Lasix, with the dosage
based on his daily weight.
A

JH is a 55-year-old woman with
stable angina. She receives
nitroglycerin 0.3 mg S/L prn for
chest pain.

EM is a 69-year-old man who
developed heart failure after a
large anterior wall MI. He receives
ramapril 7.5 mg po once daily.
B

Figure 2

C

Forced Choice Trial One in Original Instrument
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In the trial below, referent item B was designed to be similar to target item A on the basis
of a superficial feature (hypotension) and a deep feature (excessively low afterload as the
basic pathophysiologic problem), while referent item C was designed to be similar to
target item A based on surface features of the patient’s age, the presence of hypotension
and of a cardiac problem.

KF is a 33-year old woman who
developed septic shock after mitral
valve replacement surgery. Her
blood pressure is 80/46 mm Hg.
A

JL is a 60-year-old man with a
severe peanut allergy. He
unknowingly ate food containing
peanut oil in a restaurant. His
blood pressure is 77/40 mm Hg.
B

Figure 3

OP is a 40-year-old man who
developed congestive heart failure
after a large anterior wall MI. He
received Lasix 40 mg IV and
diuresed 2 litres in six hours. His
BP is 86/46 mm Hg.
C

Forced Choice Trial Two in Original Instrument
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For each trial, participants were asked to select the referent item (B or C) that they
believed was more similar to the target item (A), and to indicate the reason for their
choice. Participants were originally asked to judge similarity based on only one feature to
preclude the possibility of choosing referent items on the basis of both surface and deep
features for the same trial. Since this instruction was ignored by some participants, it was
decided to score responses according to the “highest” level of response; i.e., if the
respondent matched items based on both superficial and deep features, the response was
scored as a deep match, since the respondent demonstrated the ability to match based on
deep featural similarity for that trial. Additionally, if participants justified their matching
with incorrect information, the response was scored as a surface match.
The prototype instrument consisting of ten trials was tested with n=2 nurses; one
in the novice/less experienced and one in the experienced/ competent cohort. Each trial
was scored by the primary researcher as to whether similarity judgments were made
based on superficial or deep similarities between the chosen referent item and the target
item. Phase 1 testing also entailed an assessment of clarity of instructions, clarity of case
descriptions, and length of time required for completion (Appendix H). Both participants
in Phase 1 of testing indicated that the instructions for completing the task were clear.
One participant indicated that the fifth and sixth trials should be revised but did not
indicate the reason for this. The first participant indicated that the instrument took 22
minutes to complete, while the second participant indicated that it took 10 minutes to
complete. On the basis of participant matches, some forced triad task items did not seem
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to be sufficiently clear. Some items contained irrelevant information, such as the time of
day, while some items contained more information and more detailed descriptions than
others. Therefore, existing items were revised and six additional items were developed.
Phase 2.
Evaluation of instrument clarity, representativeness and comprehensiveness.
A panel of four content experts was recruited to evaluate the revised study
instrument. Three of the content experts were prepared at the master’s degree level in
nursing; one was doctorally prepared. Three of the content experts were clinical nurse
specialists in a variety of cardiac subspecialties: one in heart failure/ventricular assist
devices/transplant, one in interventional cardiology and arrhythmia management, and one
in cardiology and interventional cardiology. The fourth content expert was a clinical
educator in cardiology and cardiac surgery.
Sixteen triad tasks (Appendix I) were evaluated by the context experts for clarity,
comprehensiveness and representativeness. For each of the target and referent items
within a trial, similar information was provided and parallel language was used. Content
experts independently rated on a four-point scale each referent item as to how well it
reflected the stated basis of the surface or deep match (Appendix J). Content experts were
provided with a chart showing the basis for deep and surface matches on which the items
were designed (Table 3).
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Table 3

The Basis of Surface and Deep Similarities of Referent Items to Target

Item for Each Forced Choice Triad Task in Revised Instrument
Task Referent B
Surface
Similarities
to Target

Referent B
Deep
Similarities
to Target

Basis of Deep Referent C
Similarity
Surface
Similarities
to Target

1

Age; sex;
diagnosis;
mention of
drug therapy

Mention of
drug therapy

2

Hypotension; Excessively
age; shock
low afterload
state

Basis pathophysiology

3

Abnormal
vital signs;
Age

Tachycardia;
increased
diastolic BP

Operation of Age; cardiac
compensatory problem;
mechanisms
tachycardia

4

Arrhythmia

Manipulation Therapeutic
of heart
goal
rhythm/rate
to improve
cardiac
output

5

Coldness,
pallor of
extremities;
age

6

Hypertension

Referent C
Deep
Similarities
to Target

Basis of Deep
Similarity

Drug
therapy to
reduce
preload

Therapeutic
goal

Hypotension;
cardiac
problem;
shock state

Age; sex;
cardiac
problem

Coldness,
pallor of
extremities

Selective
Operation of
vasocompensatory
constriction mechanisms
to maintain
vital organ
perfusion
High RV
afterload
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Table 3 (Continued)
Task

Referent B
Surface
Similarities
to Target

7

8

Referent C
Deep
Similarities
to Target

Basis of
Deep
Similarity

Valve
surgery

Control of
rhythm to
maintain BP

Therapeutic
goal

Age;
valvular
surgery

Manipulation Therapeutic
of heart rate goal
or rhythm to
improve
cardiac
output

9

Referent B Basis of
Deep
Deep
Similarities Similarity
to Target

Increased
resistance
to diastolic
filling

10

Shock state

11

Pulmonary
problem

12

Drug
therapy

13

Age;
valvular
surgery

Referent C
Surface
Similarities
to Target

Basic
Age; sex;
pathocardiac
physiology surgery

Shock state Excessively
low afterload

High RV
afterload

Basic
pathophysiology

Basic
Valvular
pathostenosis
physiology
Drug
therapy
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Therapeutic
goal

Volume
expansion to
maintain CO

Therapeutic
goal
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Table 3 (Continued)
Task

Referent B
Surface
Similarities
to Target

14

Valvular
stenosis

15

16

Referent B Basis of
Deep
Deep
Similarities Similarity
to Target

Referent C
Surface
Similarities
to Target

Referent C
Deep
Similarities
to Target

Basis of
Deep
Similarity

Conditional
that may
cause rightsided failure

Basic
pathophysiology

Conditions
resulting in
high CO

Basic
pathophysiology

Heart rate
Basic
Pacemaker;
excessively pathosensing
physiology problems
low
Shock
states

Items that were scored as not reflecting or reflecting poorly the stated basis for matching
were discarded; that is, those items that were scored as 1 or 2 on the scale by at least one
content expert were discarded (Table 4).
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Table 4
Content Experts’ Ratings of Stated Basis of Similarities of Referent Items
to Target Items for Each Forced Choice Triad Task

Item
1. B
1. C
2. B
2. C
3. B
3. C.
4. B
4. C
5. B.
5. C
6. B
6. C
7.B
7. C
8.B
8. C
9. B
9. C.
10. B.
10. C
11. B
11. C
12. B
12. C
13. B
13. C
14. B
14. C
15. B
15. C
16. B
16. C

Ratings 1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

2
0
0
0
0
1
1
0
0
0
0
1
1
0
0
0
0
1
0
0
1
0
0
0
0
0
0
0
1
0
0
0
0

3
0
0
0
0
2
0
3
1
0
1
1
1
1
1
0
0
0
1
0
0
0
0
1
0
0
0
0
1
1
0
0
0
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4
4
4
4
4
1
3
1
3
3
2
2
2
3
3
3
3
3
3
4
3
4
4
3
4
4
4
4
2
3
4
4
4

Action
Retain
Retain
Retain
Retain
Discard
Discard
Revise
Retain
Retain
Retain
Discard
Discard
Retain
Retain
Retain
Retain
Discard
Retain
Retain
Discard
Retain
Retain
Retain
Retain
Retain
Retain
Retain
Discard
Retain
Retain
Retain
Retain
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Six trials (trials 3, 5, 6, 9, 10, 14) were discarded on the basis of this scoring.
Content experts were asked to identify concepts important to nurses’ understanding of
hemodynamics that were not represented in the tasks; no additional concepts were
identified.
Phase 3.
Testing of revised instrument.
The revised instrument was tested with n=4 registered nurses; n=2 in each practice
level cohort. Phase 3 testing entailed an assessment of clarity of instructions, clarity of
case descriptions, and length of time required for completion. Each trial was scored by the
primary researcher as to whether similarity judgments were made based on a superficial
or a deep feature. Scoring was also done by a second, independent rater who was blinded
to the practice level of participants. A score of 1 was assigned for a match based on a
deep similarity between referent and target items, and a score of 0 was assigned for
matching based on surface features. Disagreements about scoring were resolved through
discussion between raters. A point-biserial correlation analysis was conducted, in which
participants’ performance on each trial was correlated with their performance on the other
trials in the instrument. This analysis provides a measure of discrimination and, therefore,
an indication of internal consistency. The point-biserial calculation was done in PASW
17.0 and results are shown in Table 5. Cronbach’s alpha, an indicator of internal
consistency, was also calculated using PASW 17.0.
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Table 5

Point-Biserial Correlation for Items in Revised Study Instrument.

Item
1
Point0.29
biserial
correlation

2
0.98

3
0.33

4
0.57

5
0.33

6
0.29

7
0.29

8
0.50

9
0.98

10
0.50

Cronbach’s alpha was calculated at α= 0.80. An alpha level of 0.70 to 0.90 and a pointbiserial correlation of greater than 0.3 reflect an acceptable level of internal consistency.
No trials were discarded on the basis of the calculated values of the point-biserial
correlation or Cronbach’s alpha.
Phase 4.
Results.
The final instrument distributed to study participants consisted of 10 trials. Because the
study instrument was not revised on the basis of the phase 3 testing, the scores from the
phase 3 testing were included in the final analysis for a total of n=17. Demographic
characteristics of the study participants are summarized in Table 6.

57

MSc Thesis -S. Binks –McMaster - Nursing

Table 6

Demographic Characteristics of Study Participants
Practice Cohort
Novice/Less
Experienced

Competent/Experienced

Cardiology

4

3

Cardiac
Surgery

3

6

Cardiovascular
Intensive Care
Unit

1

0

Coronary Care
Unit

0

0

Diploma

1

0

BScN

7

0

MScN

0

9

PhD

0

0

Unit

Education:
Highest
Attained

Scoring of responses was done by the primary researcher and by an
independent rater who was blinded to practice level. Participants occasionally identified
similarities between target and referent items that were not anticipated in the design of the
items. Furthermore, participants sometimes matched target and referent items on
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ostensible deep similarities; however, their stated rationales for matching suggested a
surface response. Disagreements between raters were resolved through discussion via
email. There were a total of 19 disagreements between raters over scores on the ten trials
for each of the 17 completed study instruments; this represents an 11% disagreement rate.
Scores did not change appreciably when those trials on which raters did not initially agree
were omitted from the analysis [novice-less/experienced M= 0.28 (0.36);
competent/experienced M= 0.40 (0.24)].
Raters disagreed most frequently on scores of trials three and four (four
disagreements on scores for trial three and six disagreements on scores for trial four). For
example, for participant #5, the primary investigator scored the response on trial four as a
surface response, while the independent rater scored it as a deep response. The primary
investigator’s rationale was “I called this a surface match because the participant has
identified that these items are similar because they both involve valvular surgery; item A
indicates that the bradycardia was post-cardiac surgery, so I don’t think she gets any
points for stating that.” The independent rater’s response was “I agree, they are both postop. I was initially thinking that the nurse is aware of a potential complication of AVR, but
could be quite content to follow your rationale and label the response as ‘surface’”.
Raters disagreed on scores of trials three and four for participant #7. The primary
investigator scored the response for trial three as surface and the independent rater scored
it as a deep response. The primary investigator’s rationale was “I called this a surface
match because the participant based the match on the fact that both patients have
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arrhythmias”. The independent rater replied, “I agree, the participant comments on
arrhythmias but as least he/she commented about the possibility of being symptomatic
with arrhythmia, so I gave ‘deep’--evidence of ‘thinking ahead’”. In scoring trial four as
a surface match for the same participant, the primary investigator commented “I called
this a surface match because, again, the participant has only identified that both patients
have an arrhythmia that is being treated. If she had gone a little farther and said that the
goal of therapy is to optimize cardiac output by optimizing heart rate/rhythm, I might
have called this a deep match.” The independent rater concurred with this rationale. The
proportion of deep similarity judgments was calculated for each individual. These data
and the demographic data, stripped of identifying information, were entered into the
PASW 17.0 statistical analysis software program. PASW was used to generate descriptive
statistics: the number (n) of participants in each practice level, and the mean proportion of
deep responses and standard deviation for the ten trials for each practice level cohort.
The independent t-test is used to test whether the mean of a continuous variable
differs significantly between two groups (Browner et al., 2007). Assumptions underlying
the use of the t-test are that the samples are drawn from a normally distributed population
(Daniel, 2005) and have equal variances (Kinnear & Gray, 2009). The t-test is robust to
violations of its statistical model, provided that the sample sizes are equal or nearly equal
and are not too small. According to the Central Limit Theorem, a normal distribution of
test scores can be assumed if the sample size is larger than 30 (Daniel, 2005). Although
only 17 nurses participated in the study, the sample sizes were almost equal with n=9 in
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the competent/experienced cohort and n=8 in the novice/less experienced cohort.
Furthermore, Levene`s test of homogeneity of variance was non-significant (p=0.17),
indicating that an assumption of equal variance between test scores for the two cohorts
could be made. No significant difference was found between the scores of the two study
cohorts with respect to the number of deep matches made [t (0.95, 15) = - 0.89, p=0.19].
However, a difference in the hypothesized direction between scores was found (Table 7).

Table 7
Percentage of Matches that Aligned with the Deep Comparator on the
Forced Choice Triad Task for Novice/Less Experienced and Competent/Experienced
Cohorts

Practice level
M
Novice/less
0.29
experienced (n=8)
Competent/experienced 0.41
(n=9)

SD
0.33

SEM
0.12

0.24

0.08

These data were used to calculate a measure of effect size, d; the calculation uses the
mean scores of two independent samples and their pooled standard deviations as an
approximation of the population parameters, μ and σ, respectively (Figure 4).
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s=�

SS1 − SS2
df1 − df2

(n1 − 1) × s12 + (n2 − 1) × s22
=�
n1 + n2 − 2

=�

[(8 − 1) × 0.332 ] + [(9 − 1) × 0.242 ]
8+9−1
=�

[7 × 0.11] + [8 × 0.06]
16
=�

0.77 + 0.48
16

=�

1.25
16

= √0.08
= 0.28

μ1 − μ2
σ
0.41 − 0.29
∴d=
0.28
0.12
=
0.28
∵d=

= 0.43

Figure 4
Calculation of Effect Size Obtained in Independent Samples t-test of
Scores on Forced Choice Triad Task

This calculated effect size of d=0.43 is, by convention, moderate (Cohen, 1992; Hojat &
Xu, 2004). Using the G-Power 3.1.2 analysis program (Faul, 2009), post hoc or observed
power of 0.21 was calculated for this analysis.
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The pattern of responses for the two different comparison types (surface-deep and
surface-deep/surface) in the forced choice triad task was analyzed for any difference
between cohorts. Table 8 shows the percentage of deep matches for each type of
comparison type for the two practice cohorts.

Table 8
Deep Matches by Practice Cohort on Surface-Deep and Surface-Deep
Surface Comparison Types
Practice Level

N
(Individuals)
8

Mean (SD)

Percentage of
Deep Matches
on Comparison
Type 1 (S-D)

Novice/Less
Experienced

0.30 (0.40)

Competent/Experienced

9

0.31 (0.23)

Percentage of
Deep Matches
on Comparison
Type 2( S-SD)

Novice/Less
Experienced

8

0.25 (0.30)

Competent/Experienced

9

0.49 (0.30)

A two-factor mixed factorial analysis of variance (ANOVA) was conducted, with
practice cohort as the between-subjects factor and comparison type as the within-subjects
factor. This analysis showed that: Practice level did not have a significant effect on score
[F ( 0.95,1=0.91), p=0.36]; comparison type did not have a significant effect on score [F
(0.95, 1) =0.75, p=0.40]; nor did the interaction between practice level and comparison
type have a significant effect upon score [F (0.95,1) =2.40, p=0.14]. However, the
direction of the predicted difference in scores as a function of practice level and
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comparison type was observed. An analysis of effect size differences between the SD and
S-SD comparison types across practice cohorts showed a difference between practice
cohorts according to item comparison type. For the SD comparison type, an effect size
across cohorts of 0.03 was calculated (Figure 5) whereas for the S-SD comparison type,
an effect size across practice level of 0.8 was calculated (Figure 6).
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∵s=�

∴s=�
∴s=�

SS1 − SS2
df1 − df2

[(n1 − 1) × s12 ] + [(n2 − 1) × s22 ]
df1 − df2

[(8 − 1) × 0.42 ] + [(9 − 1) × 0.232 ]
8+9−2
=�

[7 × 0.16] + [8 × 0.05]
15
=�

1.12 + 0.42
15

=�

1.54
15

= √0.103
= 0.32

Figure 5
9

μ1 − μ2
d=
σ
0.31 − 0.30
=
0.32
0.01
=
0.32
= 0.03

Calculation of Effect Size for SD Comparison Type 9

μ1 and μ2 are approximated by the sample mean values and σ is approximated by the

sample pooled standard deviation, s.
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∵s=�

∴s=�
=�

SS1 − SS2
df1 − df2

[(n1 − 1) × s12 ] + [(n2 − 1) × s22 ]
df1 − df2

[(8 − 1) × 0.302 ] + [(9 − 1) × 0.302 ]
8+9−2
=�

[7 × 0.09] + [8 × 0.09]
15
=�

0.63 + 0.72
15

=�

1.35
15

= √0.09
= 0.3

μ1 − μ2
σ
0.49 − 0.25
∴d=
0.3
0.24
=
0.3
= 0.8
∴d=

Figure 6

Calculation of Effect Size for S-SD Comparison Type

Using G-Power 3.1.2, a post hoc power value of 0.48 for the comparison of mean scores
on the surface-surface/deep comparison type items by practice cohort was calculated.
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Chapter Three
Discussion
In this chapter, the study findings, although acknowledged to be provisional, are
summarized. The use of the forced choice triad task in the investigation of hypothesized
perceptual differences along the novice-expert continuum is discussed. Barriers to
participant recruitment are identified and recommendations to mitigate these barriers at
the systems and organizational levels are made. In addition, recommendations are made
for the conduct of future, multi-site studies involving nurses in acute care practice
settings. Finally, areas of future research in novice-expert differences that may inform
education for specialty nursing practice are discussed.
Findings
Perceptions of cardiovascular nurses at two points in the novice-expert continuum
were found to differ as hypothesized in this study, although not to statistical significance.
On the instrument as a whole, the mean score for alignment with the deep comparator was
0.29 for the novice/less experienced cohort and 0.41 for the competent/experienced
cohort. For trials consisting of a surface-deep comparison type, the two cohorts scored
similarly; for trials of the surface-surface/deep comparison type, the mean scores were
0.25 for the novice/less experienced cohort and 0.49 for the competent/experienced
cohort. The latter finding failed to replicate those of Hardiman et al. (1989) and of
Rabinowitz and Hogan (2002) that individuals, regardless of their position on the novice67
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expert continuum, tend to base similarity judgments on surface features when both
referent items within a trial have surface similarities to the target item.
The small sample recruited to participate in this study precludes making definitive
conclusions based on its findings. When non-significant test results are obtained with a
small sample, it is possible that the null hypothesis is true; i.e., no statistically significant
difference exists in scores between groups on measures of the phenomenon of interest. It
is also possible that such a difference does exist in the population, but that it is too small
to be detected in a small sample. A calculation of observed power has been advocated as
a means of providing possible explanations for non-significant findings (Onwuegbuzie &
Leech, 2004). Sun, Pan, and Wang (2011), however, argue against this approach because
lower power cannot differentiate whether non-significant findings result from the lack of
hypothesized differences or from sampling error.
The magnitude of the difference on overall scores, as reflected by a calculation of
effect size, d, (d=0.43) was found to be moderate. However, the low observed power of
this analysis (1-β=0.21) does not provide evidence as to whether the small sample size or
the lack of a statistically significant difference in the population accounts for these
findings. The difference in the mean scores in this study (M=0.41 for the
competent/experienced cohort and M=0.29 for the novice/less experienced cohort) is less
than that found by Devantier et al. (2008) in their study of novice-expert differences in
patient categorization (M=0.48 for the expert cohort and M=0.17 for the novice cohort).
Furthermore, a large effect size of d=0.74 was calculated for the magnitude of the
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difference in scores by the novice and expert cohorts in the study by Devantier et al.
(2008). These comparisons suggest that a non-significant difference in scores might have
been observed had a larger sample been recruited for the present study.
While the magnitude of difference between scores based on the SD comparison
type items was small (d=0.03), the difference between scores on the S-SD comparison
type items was large (d=0.80). A post hoc power of 0.48 for this analysis was calculated.
Again, whether the difference is not significant or the whether the study had insufficient
power cannot be determined.
The Use of the Forced Choice Triad Task in Novice-Expert Studies
The forced choice triad task may have limited usefulness in the study of noviceexpert differences, since the method has not been used to investigate phenomena other
than the hypothesized novice-expert surface-deep perceptual difference. In studies by
Hardiman et al. (1989) and Rabinowitz & Hogan (2002) that used the forced choice triad
task method, when both referent items within a trial had surface similarities to the target
item novices and experts alike were more likely to make similarity judgments on the basis
of surface features. Likewise, if no surface similarity comparison type was available,
novices and experts tended to match based on deep featural similarities. Hardiman, et al.
(1989) ascribed these findings to a “similarity threshold” phenomenon, in which the
presence of surface similarities in both referent items favoured similarity judgments based
on surface features and the absence of surface similarities favoured similarity judgments
based on deep features. In the present study, this pattern of responses was not observed. A
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possible explanation for this is that, in the surface/surface-deep comparison type, the
features designed to reflect surface similarities were too similar to one another and,
therefore, were uniformly disregarded by the more experienced cohort. This study did not
include comparison types in which only a surface or deep similarity was available and,
therefore, this finding was not tested. If future researchers are to use the procedure
described in this thesis, it is recommended that the study instrument be revised to include
trials in which only a surface or deep comparison type is available, and that the
surface/surface-deep comparison types be revised to reflect more varied surface
similarities.
Scoring of responses in this study relied to a degree upon inferences made by the
raters. Participants were asked to provide rationales for their responses; however, the
rationales tended to be terse and/or ambiguous and, therefore, subject to inferential bias.
An amendment to the research ethics application was made to allow the researcher to seek
clarification of responses; however, such clarification was vulnerable to recall bias due to
the delay between the participant’s completion of the instrument and the clarification. If
the study were conducted in person, responses could be clarified immediately, which
would mitigate these biases. Future researchers using this study’s instrument or another
forced choice triad task are advised to develop a strategy in advance for scoring responses
that do not reflect the basis on which the items were designed and those whose rationales
evince faulty knowledge.
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Barriers to Recruitment
Due to the snowball sampling strategy that was employed, it was not anticipated
that research ethics board (REB) approval in addition to that received from McMaster
University would be required by individual organizations to recruit their staff to
participate in the study. The requirement to apply for individual institutional ethics
approval by some organizations and not others and inconsistencies within organizations
as to whether REB approval would be required resulted in considerable delay in the study
timeline. In addition, when it became clear that the snowball recruitment strategy was not
yielding sufficient participants, amendments to REB applications had to be submitted in
order to use alternative recruitment strategies; this requirement also resulted in delays and
the alternative strategies did not result in a significant increase in recruitment.
Equipoise refers to bona fide uncertainty that a clinical intervention will be of
benefit; this principle underlies the conduct of ethical research (Freedman, 1987). Eva
(2007) points out that the assumption that educational research is without potential harm
violates the principle of equipoise. Harm may result from the opportunity cost to research
participants; that is, participation in research consumes time and effort that could be
expended on other activities. Harm may result from the converse of the benefits to
participants that the intervention was intended to provide (Eva, 2007). A third, broader
category of harm may accrue from studies lacking an adequate theoretical or empirical
basis that are used to inform decisions and allocate resources (Eva, 2007). Therefore,
ethics review of research intended to inform educational strategies is necessary. However,
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if all research ethics boards are guided by the principles of the Tri-Council Policy: Ethical
Conduct of Research Involving Humans (Canadian Institutes of Health Research, Natural
Sciences and Engineering Research Council of Canada, and Social Sciences and
Humanities Research Council of Canada, 2010), it is uncertain as to why some
organizations require ethics approval beyond the author’s university ethics board to
conduct research while others do not. This inconsistency is particularly puzzling when the
study under consideration is a low-risk study that did not involve a treatment, personal
health information, patients or vulnerable populations. If there is consensus as to the
purposes of ethics oversight there should be no inconsistency in the requirement for it.
The conduct of research would be greatly facilitated by a single REB application
for multi-site research. This would eliminate inconsistent requirements among
organizations. Organizations could also improve communication between their REB’s
and nursing and other research committees in order that potential researchers do not
receive conflicting information regarding ethics requirements. Organizations could also
provide a uniform, expedited review process for protocol amendment applications for
student research projects.
Some institutional practices likely had an effect on recruitment for participation in
this study, i.e., policies that limit time for displaying posters and that require posters to be
displayed in locked cabinets, so that potential participants must manually record contact
information. Organizations should examine how their policies for displaying invitations
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to participate in research may affect recruitment and revise those policies that actually
hinder it.
Varying familiarity with research conventions on the part of nurses may be
ascribed to the diverse educational preparation that nurses have. The baccalaureate degree
has been required for entry to practice since 2005 (Registered Nurses’ Association of
Ontario, n.d.); therefore, there are many nurses still in practice whose highest educational
attainment is a nursing diploma. Diploma nursing programs have historically had little or
no content relating to research theory or practice (Tranmer, Lochaus-Gerlach, & Lam,
2002); therefore, there are many nurses who have limited knowledge of and experience
with research. Although baccalaureate programs include theoretical courses on research,
they may not provide experience in the practice of research. Master’s degree-prepared
nurses may have completed a course-based or a thesis-based program; therefore, even
among master’s degree-prepared nurses there is not a uniform degree of experience with
the conduct of research.
Although the reasons for nurses’ low levels of participation in research can often
be only inferred, it is possible that research is perceived by some nurses as an elitist
activity that is irrelevant to clinical nursing practice. Rolfe, Segrott and Jordan (2008), in
a study of nurses’ understanding of evidence-based practice, obtained a response rate of
only 8.9% to a questionnaire; this was anecdotally ascribed to nurses not having time to
complete the questionnaires during working hours and being unwilling to complete them
in off-working hours. Edwards et al. (2006) attribute the low response rate in their study
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on the influence of supervision on the levels of burnout experienced among community
mental health nurses to their having been “over-researched” (Edwards et al., 2006,
p.1014) and to their not perceiving the value of research.
Health care organizations generally, in their mission statements, express a valuing
of the role of research in innovation and patient care. Therefore, organizational culture
should be supportive of the conduct of research. If such organizational support were
available, nurses might be more willing to participate in research. Tranmer, LochausGerlach, and Lam (2002) found that the use of nursing research in practice was positively
correlated with organizational structures and processes that supported their participation
in research. These processes and structures include education on research methods,
opportunities to participate in research that is clinically relevant at all phases of the
research project, protected time to participate in research, and assistance from those with
research expertise (Tranmer et al., 2002). The processes and structures to promote nurses’
participation in research--as consumers, investigators, and participants--should be in place
at every organization. Large, academic health science centres generally have departments
of nursing research that can, and often do, support staff participation in research activities.
Smaller, community organizations that do not have nursing research departments could
benefit from their relationships with the local Schools of Nursing for which they provide
clinical placements for nursing students; faculty could function in a consultant role to
support in-house research activities. Smaller organizations could also benefit materially
from the funding available through the Registered Nurses’ Association of Ontario’s
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Advanced Clinical/Practice Fellowship program to support the development of nurses’
knowledge of and experience with research.
The mere existence of processes and structures to support nursing participation in
research is insufficient. Strong nursing leadership, both formal and informal, that
recognizes the value of research to nursing practice and actively encourages the
involvement of all nurses in research is necessary for the utilization of supportive
processes and structures.
The reform of some of the systemic and organizational policies regarding the
conduct of research is clearly needed. However, such reform may not be imminent and,
therefore, current researchers must contend with the status quo. As noted, a major barrier
to participant recruitment in this study was the inconsistency in the requirement for
institutional research ethics approval, both among and within organizations. Other
researchers who wish to conduct studies similar to the reported study might consider
applying for REB approval early in their study timeline from all organizations from
which they intend to invite staff participation, regardless of the advisement of its
necessity. They might also consider using a variety of recruitment strategies and tracking
their success; this would allow researchers to focus their efforts on the successful
strategies early in the recruitment phase. Researchers could explore how recruitment
might be done via professional associations: The Canadian Council of Cardiovascular
Nurses publishes a journal that all members receive in which the study could be
advertised. Other potential researchers also might contemplate using different methods of
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administering the task; i.e., in person with a group, online, and by mail. If resources
permit, researchers could also offer larger incentives to make participation more
attractive.
Researching Novice-Expert Differences in Nursing Practice
The findings of the present study, although they are acknowledged to be
provisional, do not generally refute the findings of similar studies. Novice-expert studies
are conducted partly in the hope that knowledge about such differences will permit valid
inferences about how individuals progress toward expertise in a domain; such inferences,
it is hoped, can inform strategies to assist individuals to advance along this trajectory.
Much prior research into novice-expert differences in nursing practice have relied upon
criteria for practice level and methods that have been challenged. Future research must
acknowledge these criticisms. If, as Ericsson insists (2006a), the only valid criterion by
which practice level may be classified is consistent performance on domain-relevant
tasks, the researcher’s aim would be to first identify such a task, to specify criteria that
characterize performance of that task at different levels of practice, to identify those who
meet these criteria and analyze how they differ from those who do not meet the criteria.
Within cardiovascular nursing, such a domain-relevant task might be hemodynamic
monitoring and the use of data derived from it and the integration of that data with other
data such as laboratory values and physical assessment findings to guide practice.
The preferred method for evaluating performance on domain-relevant tasks might
be a think-aloud protocol as advocated by Ericsson (2006b). A think-aloud protocol could
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be conducted in an authentic clinical setting or in a simulated setting; both have
limitations. In authentic clinical settings, participants’ spontaneous verbalizations might
be constrained by the presence of conscious patients or their family members. Post hoc
reporting of thought processes would be subject to recall bias. A think-aloud protocol
conducted in a simulated environment would eliminate such concerns; however,
regardless of the fidelity of the simulation, it is questionable that a scenario as complex
and highly nuanced as a real clinical situation could be created. As Mylopoulos and
Regehr (2011) point out, cognition and learning are influenced by the context within
which they occur; to study these phenomena out of their natural context ignores the
situated character of cognition and learning. A trajectory along which the novice
progresses toward expertise is inferred from the study of expert performance within a
domain (Lajoie, 2003) or from comparisons of novice and expert performance (Daley,
1999). Longitudinal studies that track the professional development of individuals would
make this trajectory explicit and would contribute to an understanding of the contextual
factors that support or hinder the development of expert practice. Such contextual factors
include the access to learning opportunities both within the clinical area and in continuing
education programs offered in the community, the influence of mentors, the degree of
commitment by the nursing leadership to staff development, and the influence of the unit
culture upon professional development. It is plausible that these factors affect the degree
of motivation that nurses have to engage in the sustained, deliberate practice that Ericsson
(2006a) insists is necessary for the development of expertise.
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Novice-expert differences in cognition and performance in a variety of domains
have been ascribed to both the quantity and the nature of the organization of domain
knowledge in memory. Regehr and Norman (1996) propose that the central challenge of
devising educational strategies entails enhancing memory of domain-specific knowledge;
they suggest that this objective might be accomplished by making information
meaningful, by minimizing context-dependence of learning, and by providing
opportunities to retrieve domain knowledge frequently. Mayer (2010) states that
meaningful learning occurs when the learner selects words and images to attend to,
organizes words and images in working memory, and integrates the organization of words
and images with one another and with prior knowledge in long-term memory.
Meaningful learning, then, is an active process of schemata construction. Dufresne,
Gerace, Hardiman, & Mestre (1992) contend that schemata, or the organization of
domain-specific knowledge in memory, allow experts to make a correct judgment as to
the principles that apply to a problem solution and to select the correct procedures that
instantiate those principles. They conducted a series of experiments on the effect of a
decision analysis tool on novices’ judgments of solution similarity and problem solving;
the tool prompted the novices to first identify the principle required to solve a physics
problem and then to select the procedures required to solve the problem. They found that
this guidance was more effective than self-directed efforts for problem-solving and
schema acquisition. Goldstone (2006) proposes that “perceptual priming” by drawing
explicit attention to domain principles supports transfer of learning by providing cues that
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are lacking in abstract representations of domain principles, such as equations. Such
priming, he argues, influences how a situation is perceived and, therefore, what
information is retrieved in the interpretation of the situation. Mestre (2002) suggests that
when students are required to generate an abstraction to describe a phenomenon, although
these abstractions are usually faulty, they are “primed” to appreciate the correct
abstraction when it is presented. Hoffman, Feltovich, Fiore, Klein, and Ziebell (2009)
argue against a “blocked” type of practice or a stagewise progression in instruction from
simple to complex and against separating theory from practice; they contend that learning
more complex principles initially may be more difficult but results in greater
understanding and transfer ultimately.
Shackell and Gillespie (2009) developed an Oxygen Supply and Demand
Framework for use in critical care nursing curricula. This framework was designed to
make broad physiologic concepts and the links between them explicit; learners are
encouraged to attempt to account for their clinical assessment findings based on these
concepts. At the time of writing, Shackell and Gillespie had reported only anecdotal
evidence supporting the educational efficacy of their framework (2009). Future empirical
research might compare specialty nursing educational outcomes for students prepared
using traditional, “stepwise” curricula and those prepared using integrative frameworks
consisting of domain principles or concepts. Challenges inherent in such research are the
identification of outcomes to compare and of measures to compare them.
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Conclusion
In the present study, the perceptions of cardiovascular nurses at two points in the
novice-expert continuum were found to differ as hypothesized, although not to statistical
significance. When presented with clinical scenarios, those nearer the expert end of the
continuum generally perceived deep, relational, or structural features to a greater degree
than did those nearer the novice end of the continuum. Future research on novice-expert
differences in nursing must reflect recognition of the criticisms made of the assumptions
and methods used in previous research. The implications of the findings of research on
novice-expert differences in a variety of domains for the development of educational
strategies for specialty nursing practice provide rich opportunity for future research.
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Appendix A
Email Recruitment Script
Dear [respondent name],
I am a Master’s student at McMaster University School of Nursing with a
background in cardiac nursing. I am writing about a research study that I am conducting
which explores how cardiac nurses assess patients in clinical situations. The goal of this
study is to provide direction to help shape future cardiac nursing professional education
programs.
Thank you for agreeing to your colleague’s request to contact me
regarding your potential participation in my research study. Please consider participating,
if any of the following descriptions apply to you:
1. You are a newly graduated nurse who::
• Works in an acute, inpatient adult medical-surgical setting
• has worked for three months or less in your first nursing position.
OR
2. You are a registered nurse who works in one of the following dedicated cardiac
settings (“Dedicated” means that cardiology or cardiac surgery is not combined
with another service; for example, a combined CCU/ICU is not a dedicated CCU):
i)
an inpatient adult cardiac surgery unit,
ii)
an adult cardiology unit,
iii)
an adult coronary care unit, or
iv)
an adult cardiac surgery intensive care unit
AND
• You have two to three years’ experience in your current position and you
have not worked in any other nursing position.
OR
3. You are an Acute Care Nurse Practitioner (ACNP) with:
• at least ten years’ experience in adult cardiac nursing, including your
experience as a registered nurse prior to becoming an ACNP.
Your participation would consist of the completion of a) a short demographic
questionnaire and b) a triad task exercise where you will be asked to compare two very
short clinical vignettes against a third “target” vignette. There are a series of ten such
triads of vignettes. There are no correct or incorrect answers in this exercise. It should
take about 30 minutes of your time. The materials would be sent to you in the mail. In
appreciation of your participation, you would receive a $10 Tim Horton’s gift card.
Please see the attached consent and information sheet for further details about the
study. If you are interested in participating in the study, please respond to this email
message and provide your mailing address.
In addition, if you know colleagues who could be eligible for this study,
please consider referring them to me via my email address, binkssd@mcmaster.ca.
Thank you very much for considering my request, and I hope to hear from you.
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Appendix B
Introductory Letter
{Date}
{Address of participant}
Dear {Name of participant},
Thank you for agreeing to participate in this study of differences in the
way that nurses at different levels of experience may perceive cardiac patient care
situations. Please find enclosed:
a. An information and consent sheet
b. A brief demographic questionnaire
c. Ten triad tasks, with instructions for completion
d. A sheet on which to record your responses
e. A stamped, return envelope
Once you have completed the demographic questionnaire and the triad
tasks, please return the signed information and consent sheet, the demographic
questionnaire, and the response sheet. Upon receipt of your completed study materials, I
will send you a thank you letter, a copy of your signed consent form for your own
records, and a Tim Horton’s gift card in the amount of ten dollars as a small token of
appreciation for your contribution to this study and to the body of nursing knowledge.
Thank you again for your valuable contribution to the study,
Sincerely,
{Signature}
Sally Binks, RN BScN MSc (student) CNCC(C)
School of Nursing,
McMaster University
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Appendix D
DEMOGRAPHIC QUESTIONNAIRE
1. I currently work on:
A dedicated inpatient adult cardiology unit
A dedicated inpatient adult cardiac surgery unit
A dedicated adult coronary care unit
A dedicated adult cardiac surgery intensive care unit
An acute inpatient, adult medical-surgical unit.
Please note: For the purposes of this study, a “dedicated” unit is defined as one that
is not combined with another service; e.g., a combined ICU/CCU is not a dedicated
unit.
2. I am a(n) (select all that apply):
Registered nurse
Acute Care Nurse Practitioner
A graduate nurse working under a temporary license
3. My highest level of education in nursing is:
Diploma
Baccalaureate degree
Master’s degree
PhD degree
4. I have worked in my current role (staff nurse or nurse practitioner) for _____
months or _____ years.
5. I have worked in my current position for ____ months or ______ years.
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Appendix E
Final Study Instrument
MATCHING TRIAD TASK
For each of the following questions, you will see a set of three short descriptions; one
description (A) is positioned above the two other two descriptions (B and C). From B and
C, please select the description that you believe is most similar to description A and write
a statement to indicate your reason for making that choice on the response sheet. Please
indicate only one choice-the choice you consider most important. *Describe in as much
detail as you can the rationale for your choice* Remember, there are no right or wrong
answers.

1.

MK is a 67-year-old man with
congestive heart failure who
receives furosemide (Lasix).
A

JH is a 55 year-old woman with angina
who wears a nitroglycerin patch (NitroDur).

EM is a 69-year-old man with
congestive heart failure who
receives ramipril (Altace).
B

C
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2.
KF is a 33 year-old woman with a diagnosis
of septic shock secondary to endocarditis.
Her blood pressure is 80/46
A

JL is a 30-year old man with
anaphylactic shock secondary to peanut
allergy. His blood pressure is 77/40 mm
Hg.

OP is a 40-year old man who is in
cardiogenic shock secondary to anterior
wall MI. His blood pressure is 84/56 mm
Hg.
B

C

3.
RV is a 70-year-old man who has had
an inferior wall MI. He has
symptomatic bradycardia and has had
a temporary pacemaker inserted.
A

KL is an 80-year-old woman who
has gone into rapid atrial
fibrillation and receives
amiodarone (Cordarone) 300 mg
IV.

WB is a 68 year-old man who
developed mitral regurgitation
after an inferior wall MI.
C
B
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4.

AI is a 70 year-old woman who
has had mitral valve surgery. She
has had a permanent pacemaker
inserted for persistent postoperative third-degree AV block.
A

ED is a 77 year-old man who has
had aortic valve replacement for
aortic stenosis.

ST is a 66 year-old man who
takes digoxin (Lanoxin) for
chronic atrial fibrillation.
B

C

5.
AI is a 70-year-old woman who has had
a permanent pacemaker implanted for
persistent post-operative bradycardia
after mitral valve replacement.
A

ED is a 77-year old man who has
had aortic valve replacement for
aortic stenosis.

TP is a 19-year-old man who has had
ablation therapy for a re-entry
tachycardia.

B

C
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6.

HB has pulmonic stenosis.
A

KE has pulmonary
hypertension.
B

RI has aortic stenosis.
C

7.
JK has CHF and takes
captopril (Capoten).
A

PL has CHF and takes
digoxin (Lanoxin).

LN has hypertension and
takes hydralazine
(Apresoline).

B

C
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8.
DM is a 83 year-old man
who receives blood products
after a mitral valve
replacement.
A

9.

JH is a 77 year-old woman
who receives IV
nitroglycerin after an aortic
valve replacement.

EM is a 17 year-old girl
who receives a normal
saline infusion for diabetic
ketoacidosis.

B

C

PK has a temporary
pacemaker that is
oversensing.
A

LP has third-degree block
with a ventricular escape
rhythm.

RC has a temporary
pacemaker that is
undersensing.

B

C
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10.
DH has septic shock.
al Study Instrument

OB has cardiogenic shock.

A

WS has severe anemia.
B

C
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Appendix F
RESPONSE SHEET
1. ___ is more like A because
____________________________________________________________________
_______________________________________________________________.
2. ___ is more like A because
__________________________________________________________________
_________________________________________________________________.
3. ___ is more like A because
_________________________________________________________________
_________________________________________________________________.
4. ___ is more like A because
_________________________________________________________________
_________________________________________________________________.
5. ___ is more like A because
__________________________________________________________________
_________________________________________________________________.
6. ___ is more like A because
_________________________________________________________________
_________________________________________________________________.
7. ___ is more like A because
_________________________________________________________________
_________________________________________________________________.
8. ___ is more like A because
__________________________________________________________________
_________________________________________________________________.
9. ___ is more like A because
_________________________________________________________________
_________________________________________________________________.
10. ___ is more like A because
_________________________________________________________________
_________________________________________________________________.
Thank you for your participation!
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Appendix G
Thank You Letter
{Date}
{Address of participant}
Dear {Name of participant}
Thank you for taking the time to complete the study materials for my Master of
Science (Nursing) research project. I hope you found the triad task exercise interesting.
This work has not only advanced my own learning tremendously, but I hope that it will
contribute to the body of knowledge that will inform specialty nursing education in the
future. As a small token of my appreciation for your participation in this study, please
find enclosed a Tim Horton’s gift card in the amount of $10.
Sincerely,
{Signature}
Sally Binks, RN BScN MSc (student) CNCC(C)
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Appendix H
Clarity Evaluation



1.
2.
3.

Readability and Clarity Evaluation
Instructions:
First, complete the attached demographic questionnaire and the series of ten Matching
Triad Tasks; instructions are included at the top of the first page
Please answer the questions below.
Time to complete the demographic questionnaire ___________minutes.
Time to complete Matching Triad Tasks _________________minutes.
Are the demographic questionnaire items clear and understandable? Please comment
below.

4. Are the instructions for completing the Matching Triad Tasks clear and
understandable? Please comment below.

5. Do you understand all of the words used in the demographic questionnaire? If no,
please indicate the words that were not understood.

6. Do you understand all of the words used in the instructions for completing the
Matching Triads Tasks and in the Matching Triads Tasks? If no, please indicate the
words that were not understood.

7. Does the questionnaire formatting enhance the clarity and ease of completion of the
questionnaire? Please comment below.

8. Does the formatting of the Matching Triad Tasks enhance the clarity and ease of
completion? Please comment below.

9. General impression:

10.

Other comments
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Appendix I
Revised Forced Choice Triad Task
MATCHING TRIAD TASK
For each of the following questions, you will see a set of three short descriptions; one
description (A) is positioned above the two other two descriptions (B and C). From B and
C, please select the description that you believe is most similar to description A and write
a statement to indicate your reason for making that choice on the response sheet. Please
indicate only one choice-the choice you consider most important. *Describe in as much
detail as you can the rationale for your choice* Remember, there are no right or wrong
answers.

1.

MK is a 67-year-old man with
congestive heart failure who
receives furosemide (Lasix).
A

EM is a 69-year-old man with
congestive heart failure who
receives ramipril (Altace).
B

JH is a 55 year-old woman with
angina who wears a nitroglycerin
patch (Nitro-Dur).
C
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2.
KF is a 33 year-old woman with a diagnosis
of septic shock secondary to endocarditis.
Her blood pressure is 80/46
A

JL is a 30-year old man with
anaphylactic shock secondary to peanut
allergy. His blood pressure is 77/40 mm
Hg.
B

3.

OP is a 40-year old man who is in
cardiogenic shock secondary to anterior
wall MI. His blood pressure is 84/56 mm
Hg.
C

MH is a 55-year-old woman who had
a large anterior wall MI three days
ago. Her heart rate is 110/min. Her
BP is 92/58 mm Hg
A

JT is a 60-year-old man who has
haemorrhaged after orthopaedic
surgery. His BP at 1200 was 105/50
and his HR was 102/min; his BP at
1210 is 100/60 and his HR is 110/min
B
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TV is a 50-year-old man who has
had bypass surgery. He rates his
incisional pain at 9 out of 10. His
heart rate is 110/min and his BP is
130/72 mm Hg
C
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4.
RV is a 70-year-old man who has had
an inferior wall MI. He has
symptomatic bradycardia and has had
a temporary pacemaker inserted.
A

KL is an 80-year-old woman who
has gone into rapid atrial
fibrillation and receives
amiodarone (Cordarone) 300 mg
IV.

WB is a 68 year-old man who
developed mitral regurgitation after
an inferior wall MI.
C
B

5.
EL is a 80-year-old woman who has
congestive heart failure. She suddenly
develops rapid atrial fibrillation. Her
extremities are cold and pale.
A

MP is a 78-year old man who
suffers from peripheral arterial
disease. His feet are cold and pale.
B

JK is a 45 year-old man who has
had CABG X4 and diuresed two
litres in an hour. His extremities
are cold and pale.
C
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6.
IK is an 80 year-old man with
pulmonary hypertension.
A

WL is a 48 year-old man with
hypertension.

CW is a 50 year-old woman with
aortic stenosis.
B

C

7.

AI is a 70 year-old woman who has had mitral
valve surgery. She has had a permanent
pacemaker inserted for persistent postoperative third-degree AV block.
A
ED is a 77 year-old man who has
had aortic valve replacement for
aortic stenosis.

ST is a 66 year-old man who takes
digoxin (Lanoxin) for chronic atrial
fibrillation.
B

C
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8.
AI is a 70-year-old woman who has had
a permanent pacemaker implanted for
persistent post-operative bradycardia
after mitral valve replacement.
A

ED is a 77-year old man who has
had aortic valve replacement for
aortic stenosis.

TP is a 19-year-old man who has had
ablation therapy for a re-entry
tachycardia.
B

C

9.

CV is a 48-year-old woman who
has developed cardiac tamponade
after CABG.
A

JB is a 62-year-old man who has
constrictive pericarditis.

MW is a 50-year-old woman who
develops a clot in her mechanical
mitral value.

B

C
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10.
RF is a 68-year-old woman
with neurogenic shock.
A

KV is an 80-year-old man with
cardiogenic shock.
B

TG is a 45-year old man with septic
shock.
C

11.

HB has pulmonic stenosis.
A

KE has pulmonary
hypertension.

RI has aortic stenosis.
B

C
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12.
JK has CHF and takes
captopril (Capoten).
A

PL has CHF and takes
digoxin (Lanoxin).

LN has hypertension and
takes hydralazine
(Apresoline).
C

B

13.

DM is a 83 year-old man
who receives blood products
after a mitral valve
replacement.
A

JH is a 77 year-old woman
who receives IV
nitroglycerin after an aortic
valve replacement.
B

EM is a 17 year-old girl who
receives a normal saline
infusion for diabetic
ketoacidosis.
C
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14.

UB has acute mitral
regurgitation.
A

GH has an acute
exacerbation of congestive
heart failure.
B

CR has a small congenital
ventricular septal defect.
C

15.

PK has a temporary
pacemaker that is
oversensing.
A

LP has third-degree block
with a ventricular escape
rhythm.
B

RC has a temporary
pacemaker that is
undersensing.
C
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16.
DH has septic shock.
A

WS has severe anemia.

OB has cardiogenic shock.

C

B
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Appendix J
Content Validity Assessment
This research study will investigate possible differences in the way that novices
and experts perceive clinical situations: The hypothesis is that novice nurses will tend to
focus on the “surface” aspects of a given situation, while those in the expert cohort will
tend to perceive the “deep” principles of the same situation. The hypothesis will be tested
by means of a methodology called “forced choice triad task”. Each task consists of three
brief items: a “target” item (item A) and two referent items (Items B and C). Participants
will be asked to select the referent item (either B or C) that they believe is more similar to
the target item (A), and to indicate the reason for their choice. In each triad, one referent
item was designed to have surface characteristics, such as patient age and sex or
diagnosis, that are similar to the target item, while the other referent item was designed to
be similar to the target on the basis of deep features. The deep similarities between
referent and target items represent three categories that reflect principles of
hemodynamics: 1) manipulation of the determinants of cardiac output (preload,
contractility, afterload and heart rate) to achieve a therapeutic goal; 2) the operation of
cardiovascular compensatory mechanisms (such as reflex increase in heart rate to
compensate for a decline in stroke volume) in the maintenance of adequate cardiac output
and perfusion; and 3) the abnormality in the determinants of cardiac output that underlies
a particular pathophysiology (such as excessively low afterload as the basic
pathophysiologic mechanism in certain shock states).
In order for research findings to be valid, a research instrument must accurately
and completely measure or assess what it is intended to measure. As a content expert in
cardiac nursing, your opinion of the accuracy and completeness of this instrument is
important. There are two parts to this assessment: Part I requests your assessment of the
degree to which each item reflects the basis of surface or deep matching on which it was
designed; Part II requests your opinion of how completely the instrument reflects the
principles of hemodynamics that nurses need to understand in order to provide safe care.
As you complete Part I, please refer to the chart below, which describes the basis on
which the deep and surface matches were designed for each referent item; for example,
for Triad Task #1, referent item B was designed to be similar to the target item (A) on the
basis of surface features (patient age, sex, diagnosis, and the fact that a drug is
mentioned), and referent item C was designed to be similar to the target item on the basis
of a surface feature (the mention of drug therapy) and a deep feature (the use of drug
therapy to therapeutically reduce preload).
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Surface and Deep Similarities of Referent Items to Target Item
Task

Referent Item
B
Surface
Similarities to
Target

Referent B
Deep
Similarities to
Target

Basis of Deep
Similarity

Referent C
Surface
Similarities
to Target

Referent C
Deep
Similarities to
Target

Basis of
Deep
Similarity

1

Age, sex,
diagnosis,
mention of
drug therapy.

Mention of
drug therapy

Drug therapy
to reduce
preload

Therapeutic
goal

2

Hypotension.
Shock state.
Age

Excessively low
afterload

Basic
physiologic
problem

Hypotension
Cardiac
problem
Shock state.

3

Abnormal
vital signs
Age

Operation of
compensatory
mechanisms:
tachycardia and
increased
diastolic BP.

Operation of
compensatory
mechanisms

Age
Cardiac
problem
Tachycardia

4

Arrhythmia

Manipulation of
heart
rhythm/rate to
improve cardiac
output.

Therapeutic
goal.

Age, sex,
cardiac
problem.

5

Coldness,
pallor of
extremities.
Age.

Selective
vasoconstriction to
maintain vital
organ
perfusion.

Operation of
compensatory
mechanisms

6

Hypertension.

High RV
afterload

Basic
physiologic
problem.

7

Valve surgery.

Control of
rhythm to
maintain CO.

Therapeutic
goal.

Coldness,
pallor of
extremities.
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Task

Referent Item
B
Surface
Similarities to
Target

8

Age,
Valvular
surgery.

9

Referent B
Deep
Similarities to
Target

Increased
resistance to
diastolic filling

Basis of Deep
Similarity

Basic
physiologic
problem

Referent C
Surface
Similarities
to Target

Referent C
Deep
Similarities to
Target

Basis of
Deep
Similarity

Manipulation
of heart rate or
rhythm to
improve
cardiac output.

Therapeutic
goal.

Excessively
low afterload

Basic
physiologic
problem

Therapy to
reduce
afterload.

Therapeutic
goal.

Age, sex,
cardiac
surgery.

10

Shock state

11

Pulmonary
problem

12

Drug therapy

13

Age
Valvular
surgery

Volume
expansion to
maintain CO

Therapeutic
goal.

14

Valvular
stenosis

Conditions that
may cause
right-sided
failure

Basic
physiologic
problem.

Conditions
resulting in
abnormally
high CO

Basic
physiologic
problem.

15

16

Shock state

Excessively high
RV afterload

Basic
physiologic
problem

Valvular
stenosis
Drug therapy

Heart rate
excessively
slow.

Basic
physiologic
problem.

Shock states
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PART I
For each referent item, please indicate on the four-point scale how poorly or how well
you believe each referent item reflects the basis on which it was designed. Please feel free
to add comments to clarify your rating, or to comment on the appropriateness or clarity of
the items.
1. Triad Task #1.
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree

2. Triad Task #2.
a) Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
3. Triad Task #3
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
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4. Triad Task #4
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
5. Triad Task #5
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree

6. Triad Task # 6
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
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7. Triad Task # 7
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree

8. Triad Task #8
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
9. Triad Task #9
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
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10. Triad Task # 10
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
11. Triad Task # 11
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree

12. Triad Task # 12
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
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13. Triad Task # 13
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree

14. Triad Task # 14
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
15. Triad Task # 15
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
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16. Triad Task # 16
a). Item B is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree
b). Item C is similar to Item A on the basis of the features indicated in the chart.
1
2
3
4
Strongly
Disagree
Agree
Strongly agree.
disagree

PART II
For the instrument as a whole, please comment on the degree to which you believe this
instrument reflects the principles of hemodynamics that nurses in clinical practice need to
understand in order to provide safe care. Are any important concepts omitted? Please be
as clear and precise as you can.
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

THANK YOU FOR YOUR VALUABLE INPUT
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