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ABSTRACT 

Emerging antibiotic resistant organisms and diseases such as Ebola pose significant 

public health threats.  Infection Prevention and Control (IPAC) programs are charged with 

educating healthcare workers (HCWs) to prevent the spread of such microorganisms and 

infections.  Despite ongoing education by Infection Control Professionals (ICPs), HCWs’ 

adherence to IPAC practice remains low.  While education is an expected core competency for 

ICPs, they are not prepared for this educator role and opportunities for educational professional 

development are limited.  This gap leads to a narrow conceptualization of education, limited 

application of theory, and research challenges.  Relying on conventional teaching methods, ICPs 

are frustrated with the poor results and are disengaged from their educational efforts.   

Using Design-based research as an interventional change methodology, the purpose of 

this research was to begin addressing these problems by designing, developing and implementing 

an innovative professional development experience in education for a group of ICPs in the 

Alberta Health Services IPAC program.  This professional development experience was situated 

in the context of a community of learning (CoL) located in the ICPs’ workplace practice.  

Learning in the CoL was mediated through use of collaborative teaching and learning activities 

over a one year timeframe.  The core interventionist strategy was to have the ICPs create a 

flipped learning experience the ICPs could use to teach HCWs.   

Drawing on contemporary constructivist concepts and principles from the Learning 

Sciences, this research resulted in the creation of an innovative design framework for the 

educational professional development of ICPs that successfully changed ICPs educational 

understanding and practice by building their pedagogical expertise and developing their identity 
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as educators through the acquisition of  knowledge, language and experience with which to 

reflect on and explore their teaching and learning practices.  This study demonstrated the value 

of using DBR to explore teaching and learning in the context of a healthcare workplace setting 

where the focus is on the production and delivery of activities other than teaching and learning.  

The application of DBR to IPAC practice, whose focus is often to create change, suggests that 

DBR has potential use beyond the design and improvement of teaching and learning 

environments.  

 

Keywords: Infection Prevention and Control, professional development, education, design-

based reseasrch, community of learning 
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CHAPTER 1 INTRODUCTION 

Our perspectives on learning matter: what we think about learning influences where we 

recognize learning, as well as what we do when we decide we must do something about it – as 

individuals, as communities, as organizations. 

Etienne Wenger 1998 

 

The seeds of the research presented in this dissertation were sown early in my infection 

control career.  I vividly remember my first teaching experience as a novice Infection Control 

Professional (ICP).  I walked into an auditorium filled with approximately 150 third-year 

medical residents attending their hospital orientation.  I was slated to speak to them at the end of 

the day about the core principles of infection control which they were expected to practice during 

their residency and in their future careers as physicians.  This included reviewing the steps for 

proper hand washing.  As I walked up to the podium, clutching overheads for a canned 

presentation prepared by my department, about two-thirds of the residents got up and left.  This 

did not bode well, and I felt sick to my stomach.  I spent the next thirty minutes talking to the 

key messages on the overheads and staring out into the audience to see many dazed unengaged 

faces staring back at me.  Those thirty minutes were agonizing, and as I left the room all I could 

think was “there has to be a better way to do this, and I’m going to figure it out”! 

This experience started my journey of discovery regarding teaching and learning.  Along 

the way, I discovered my passion for teaching, and the paucity of opportunities available for 

educational professional development as an ICP to improve my teaching skills.  After what felt 

like years of flailing around in the dark, learning through trial and error, I decided the best way to 

improve my teaching practice was to go to the experts and learn.  The next thing I knew I was 
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enrolled in a PhD program, totally out of my depth, but experiencing exciting new vistas opening 

before me.  I became determined to share these new discoveries with my colleagues if only to 

spare them the agony of my first teaching experience.  I share this story to illustrate that the 

intertwined lived experiences from my roles as an ICP, educator, and researcher have informed 

and shaped this research.  The interdisciplinary research presented here brings pedagogical 

concepts and a research methodology from the field of education to the field of Infection 

Prevention and Control (IPAC). 

My research focuses on building IPAC educational practice by exploring how to change 

ICPs’ understanding of education and develop their pedagogical expertise to improve their 

teaching practices.  To achieve this, ICPs were invited to participate in an innovative, research 

informed, interventionist professional development experience that was situated in the context of 

a community of learning.  Their learning experience was mediated through participation in 

collaborative teaching and learning activities.   

This dissertation includes eight chapters that can be grouped into three sections.  The first 

section includes the first three chapters which give an overview of the research process.  In this 

Chapter 1, I provide a background summary of IPAC practice and the role education plays in that 

practice.  This summary outlines the significance and relevance of this research.  Supported by a 

review of the literature, I explore four problem areas in IPAC educational research and practice.  

Based these problem areas I provide an overview of the goals and questions that guided this 

research.  Chapter 2 presents a review of the literature that explores the pedagogical theory and 

concepts that inform the constructivist conceptual framework which guided this research.  In 
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Chapter 3 I explain the research methodology used in this study, describe the research setting and 

participants, and the data collection and analysis methods.  I also present ethical considerations 

and the limitations and delimitations of the research method. 

The second section of this dissertation includes four chapters that present the study 

findings.  The chapters are based on the central themes that emerged in the data analysis.  

Chapter 4, ICP as Educator, presents the findings regarding current Alberta Health Services 

(AHS) ICP educational practices which informed the design of the professional development 

intervention, the Community of Learning (CoL).  Chapter 5 presents the findings related to the 

design and enactment of the CoL.  Chapter 6 focuses on the findings that emerged from the core 

learning intervention implemented in the CoL, which was the design, development, 

implementation and evaluation of a flipped learning (FL) experience.  The last results chapter, 

Chapter 7, explores the implementation of Design-based Research (DBR) methodology in the 

healthcare workplace, how the various characteristics of DBR were manifest in the study, and 

this researcher’s experience of using DBR. 

The third section of the dissertation includes the last chapter, Chapter 8.  In this chapter, I 

discuss the study findings, identify challenges encountered in the study, present my conclusions 

and make recommendations for IPAC programs and future research.  

Because of the cross-disciplinary nature of this research, I begin by providing a 

background overview of the significance of Infection Prevention and Control (IPAC) in 

healthcare settings and the role of education in IPAC practice, highlighting the relevance and 

importance of the research conducted in this PhD.  I then explore the nature of the research 
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problem informing this doctoral research by examining the challenges professionals in IPAC 

face regarding their educational practices and research and the reasons for those challenges.  

Finally, I describe the purpose of this research, outlining the goals and research questions that 

guided it. 

Background and Significance: Preventing the Spread of Infections 

Infections acquired in healthcare settings across the continuum of care (acute care, 

continuing care and community sectors) have a profound impact on the health, wellbeing and 

lives of patients and the individuals who work in healthcare.  They can result in significant costs 

and disruption to the functioning of healthcare facilities (World Health Organizaton, 2009a). 

Healthcare workers (HCWs) include those individuals who provide direct care to patients as well 

as those who have contact with care environments in settings across the various care sectors.  

The application of basic infection control principles by HCWs to their daily practice is central to 

preventing healthcare associated infections, and protecting both themselves and patients from 

infection.  Infection Prevention and Control (IPAC) programs are entrusted with the 

responsibility of training and educating HCWs to achieve this.  However, IPAC faces several 

challenges in doing so and grapples with how to educate and train HCWs effectively, so they 

successfully translate knowledge into practice.  

In 1970 the Centers for Disease Control and Prevention (CDC) recommended that 

hospitals establish IPAC programs to address concerns regarding hospital acquired infections. 

The scientific evidence established that such IPAC programs are both clinically and cost 

effective in reducing healthcare associated infections (Wenzel, 1995).  The Study of the Efficacy 
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of  Nosocomial Infection Control (SENIC), conducted between 1974 and 1983, demonstrated 

that 32% of healthcare associated infections could be prevented with the establishment IPAC 

programs (Haley et al., 1985).  In 1989 recommendations were made that IPAC programs 

include educational and training programs for HCWs in health facilities to prevent the spread of 

infections (Scheckler et al., 1998).  In 2016 national standards were published that “describe the 

culture, scope and foundational framework necessary for the development of a successful IPAC 

program” (PAT Working Group, 2016, p. 14).  The provision of IPAC education is one of these 

standards and includes the development and evaluation of education for all staff in healthcare 

organizations.  The provision of education also includes support for the continuing professional 

development of ICPs. 

There have been IPAC programs in Alberta since the 1970s.  Currently, in Alberta, IPAC 

is a province-wide program within Alberta Health Services (AHS) with Infection Control 

Professionals (ICPs) located in various healthcare settings across the province.  Infection 

Prevention and Control is responsible for the provision of services across the continuum of care, 

in collaboration with the organizations and stakeholders that provide health services in Alberta 

and within AHS. 

In today’s increasingly complex healthcare environment, performing IPAC practices is 

essential.  Hospitalized patients are more acutely ill when they are admitted to healthcare than 

they were 20 years ago, with increased co-morbidities, more invasive medical devices and higher 

levels of immunosuppression (Baumgart, 1997; Conly & Johnston, 2006).  Environmental and 

organizational factors including physical plant design, engineering controls, staffing levels and 
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stress can increase the likelihood of transmission of pathogens (Conly & Johnston, 2006; LCDC, 

1999; Ulrich, Quan, Zimring, Anjalia, & Choudhary, 2004; Zingg et al., 2015).  The interplay of 

patient factors in a complex healthcare environment and the changing epidemiology of 

microorganisms results in increased patient susceptibility to healthcare associated infections 

(Conly & Johnston, 2006; LCDC, 1999; Ulrich et al., 2004).  In Canada, it was estimated that 

220,000 healthcare associated infections occur every year resulting in 8,000 deaths and that 

between 30 -70% of these are preventable (PAT Working Group, 2016; Umscheid, Mitchell, 

Doshi, Agarwal, & Brennan, 2011; Zoutman et al., 2003).  There is some evidence that the 

numbers of healthcare associated infections are increasing (Butler-Jones, 2013; Zoutman & Ford, 

2008). 

The emergence of antibiotic drug resistant bacteria such as, Clostridium difficile (C. 

difficile), Methicillin Resistant Staphylococcus (MRSA), and more recently Carbapenemase 

Resistant Entrobacteriacaea (CREs), which are often associated with healthcare associated 

infections, and the resultant changing epidemiology of these bacteria, is a significant Public 

Health threat (Carlet et al., 2012; Frieden, 2013).  Antibiotic drug resistance occurs when 

bacteria adapt to antibiotics designed to kill them, making the antibiotics less effective and 

infections more challenging to treat.  The loss of effective antibiotics undermines not only the 

ability to treat infections but also the ability to prevent infections in patients undergoing surgery, 

organ transplants and chemotherapy (Teillant, Gandra, Barter, Morgan, & Laxminarayan, 2015).  

The epidemiology of C. difficile has been evolving over the last decade (Dubberke, 2012).  C. 

difficile has become less responsive to antibiotics and has acquired a new virulence factor which 

has increased the severity of the illness.  This has resulted in outbreaks reported in Canada with 
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increased patient morbidity and mortality, increased health care costs and greater disruption to 

healthcare delivery (Dubberke, 2012; Mulvey et al., 2010).  In 2005, the Canada Communicable 

Disease Report indicated that MRSA infection rates in hospitals had increased tenfold between 

1995 and 2003 (CCDR, 2005).  Most recently, the worldwide emergence of readily transmissible 

resistance genes in Enterobacteriacaea (CREs) is even more worrisome because the antibiotic 

treatments available for CRE infections are extremely limited (Nordmann, Cuzon, & Naas, 2009; 

Nordmann, Naas, & Poirel, 2011).  Enterobacteriacaea is the most common cause of urinary 

tract infections, can be easily spread among humans, and are a common source of healthcare 

associated infections.  

In addition to the emergence of antibiotic resistant organisms, healthcare facilities face 

the serious threat of infectious diseases that spread globally.  This was most recently evidenced 

by the Ebola epidemic in 2014, the H1N1 Influenza pandemic in 2009, and the SARs (Severe 

Acute Respiratory Syndrome) pandemic in 2003 (Burns, 2009; Gostin, Lucey, & Phelan, 2014; 

Loeb et al., 2004).  One critical way to prevent the spread of antibiotic resistance and emerging 

infectious diseases to the frontline HCWs and patients is the knowledge of infection control 

practices and the application of that knowledge in their everyday practices. 

Education of HCWs is considered an important component in IPAC efforts to promote 

HCW infection control practice.  The interplay of a wide variety of emergent factors that 

influence the acquisition of healthcare associated infections results is complex.  IPAC 

educational and training initiatives, therefore, must cover multiple and diverse topics that are 

informed by evolving research, best practices and continually changing policies and procedures 
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associated with them.  As a result, Infection Control Professionals (ICPs) spend a significant 

amount of time providing repeated education and training to HCWs on core IPAC principles 

(Henderson & CHICA-Canada, 2006).  Despite the time and attention that has been given to 

educating HCWs, adherence to IPAC practices remains poor (Lugg & Ahmed, 2008; Trim, 

Adams, & Elliott, 2003; Wu, Salvadori, & Seabrook, 2011).  The emergence of Ebola and SARS 

both illustrated the importance of HCW adherence to IPAC practices (Burns, 2009; Loeb et al., 

2004).  Failure to properly utilize appropriate personal protective equipment by HCWs was 

identified as the reason for most nosocomial transmission of these diseases by HCWs (Fischer, 

Hynes, & Perl, 2014; Fischer, Weber, & Wohl, 2015; Gamage, Moore, Copes, Yassi, & Bryce, 

2005).   

After the SARS pandemic, IPAC delineated a set of eight core competencies for HCWs 

which inform the foundational content within IPAC educational initiatives for HCWs 

(Henderson & CHICA-Canada, 2006).  These competencies were recently updated to ensure they 

reflect the change in scope and practice that has occurred in healthcare over the last ten years 

(Henderson et al., 2016).  Many of the competencies require an awareness and understanding of 

domain knowledge in areas such as microbiology, surveillance, hand hygiene, routine and 

additional precautions, use of personal protective equipment (PPE), cleaning, disinfection and 

sterilization of equipment.  The competencies also require higher order tasks of risk assessment, 

critical thinking, and the ability to apply content knowledge in the complex healthcare settings in 

which HCWs practice. 
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Of the core competencies, hand hygiene is considered the cornerstone of IPAC practice 

and is therefore afforded considerable attention by IPAC.  It is the most researched of the 

competency areas.  Much of what is discussed in the hand hygiene research can be extrapolated 

to IPAC education of other HCW infection control practices, such as the use of PPE and 

potentially to IPAC educational practices generally. 

Healthcare workers’ lack of knowledge related to hand hygiene guidelines, recognition of 

opportunities for practice, and awareness of the risk of cross-contamination of pathogens are 

viewed as barriers to good hand hygiene practices (World Health Organization, 2009a).  Over the 

last decade, various hand hygiene campaigns have been initiated to address the problem of HCW 

adherence to hand hygiene (Canadian Patient Safety Institute, 2010; Centers for Disease Control, 

2007).  The leading campaign was launched in 2009 by the World Health Organization (WHO) 

providing global hand hygiene guidelines based on a comprehensive systematic literature review 

of best practice (World Health Organization, 2009a).  An accompanying toolkit was developed 

based on available evidence and expert opinion that contains key steps for organizing a campaign 

(Mathai et al., 2010; World Health Organization, 2009b).  These campaigns employ similar 

multimodal approaches, systematically combining social marketing principles, behaviour change 

strategies and education.  The educational elements in these programs include auditing tools and 

education tools such as posters, pocket card reminders, and videos (Gould & Drey, 2013; Vernaz 

et al., 2008; World Health Organizaton, 2009a).  While education is promoted as a universally 

well accepted, integral part of such programs aimed at improving HCW practice, data on the 

impact of education as an interventional approach to improving behaviour is inconclusive, and 

multimodal or bundle approaches are increasingly being recommended to improve HCW 
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infection control practices (Aboelela, Stone, & Larson, 2007; Mathai et al., 2010; World Health 

Organizaton, 2009b).  However, the relationship between the acquisition of HCW knowledge, or 

lack thereof, and actual practice is not simple (Nichols & Badger, 2008).  Healthcare workers’ 

clinical practice is a complex relationship between knowledge, skills and other social, cognitive 

and psychological determinates such as attitudes, intentions, perceptions and beliefs (Cooper, 

2007; Pessoa-Silva et al., 2005; Seto, 1995).  Therefore, focusing on education for knowledge 

acquisition in multimodal approaches creates a constrained perspective on the nature and role of 

education as it pertains to facilitating behaviour change. 

The Research Problem: Challenges with IPAC Educational Methods and Research 

The shift away from education to more multimodal approaches in IPAC behaviour 

change interventions may be premature without first giving critical attention to what is meant by 

education and how HCWs actually learn as a result of the educational interventions used in the 

research studies.  Findings from six literature reviews examining IPAC educational intervention 

studies have identified three overarching areas of concern that may contribute to the inconclusive 

findings regarding the effectiveness of IPAC educational practices (Cherry, Brown, Bethell, 

Neal, & Shaw, 2012; Gould & Drey, 2013; Gould, Drey, Moralejo, Grimshaw, & Chudleigh, 

2008; Gould, Moralejo, Drey, & Chudleigh, 2010; Naikoba & Hayward, 2001; Ward, 2011).  

These areas include: (a) significant methodological problems exist with the experimental designs 

used in the research impacting the quality of the data collected and hence result in inconclusive 

findings, (b) limited consideration is given to the educational practices used in in the studies, and 

(c) minimal attention is given to a priori pedagogical assumptions and theoretical frameworks 

informing the educational interventions used in the research.  Based on an in-depth content 
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analysis of 95 papers, published between 1986 and 2011 referenced in these reviews, I posit a 

further area of concern, that is, the lack of pedagogical expertise within IPAC, which likely 

underlies and explains the three identified problems.  If IPAC pedagogical expertise is cultivated 

to address the identified methodological, conceptual and theoretical gaps, then IPAC can 

potentially meet its responsibilities by developing more effective IPAC educational strategies 

and research. 

Exploration of the Problem Areas 

Problem area 1: Study designs. 

The majority of the 95 papers I examined from the selected reviews employed 

experimental or quasi-experimental research designs.  Commensurate with a controlled, 

reductionist research approach, education, as a variable, was generally treated as a stable, static 

tool, with limited attention given to its meaning or utility as a construct.  The focus of most of 

these studies was on measuring outcomes without giving consideration to the process of how the 

education intervention might facilitate the achievement of outcomes, which most often was the 

improvement in HCW hand hygiene practice.  The fundamental problem is that traditional 

research methodologies used by IPAC may not be the most effective or informative approaches 

to studying the teaching and learning processes used within the educational strategies. 

Naikoba and Hayward (2001), in their review of 21 studies conducted between 1986 and 

2000, implicated weak experimental study designs as the reason for the inability of hand hygiene 

intervention studies to provide clear evidence of sustained improvement in HCW hand hygiene 

practice.  Many of the studies they looked at had multiple design limitations including: a small 
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sample size, a short duration of follow-up, lack of or inappropriate control groups, problems with 

outcome measures, and a limited ability to generalize findings to other settings as most studies 

take place in the narrow context of intensive care units (Naikoba & Hayward, 2001).  

A second systematic Cochrane review of interventions to improve hand hygiene in 

patient care reported similar findings (Gould et al., 2008).  Because of ongoing interest in 

improving hand hygiene to prevent infections and the publication of a large number of new 

studies, the review was updated in 2010 (Gould et al., 2010).  Both the review and update 

employed strict inclusion criteria, as defined by the Cochrane Effective Practice and 

Organization of Care Group, which are designed to evaluate traditional experimental design 

studies (Gould et al., 2010).  This is apt, as hand hygiene intervention studies commonly employ 

traditional experimental designs such as before and after studies, an increasing use of interrupted 

time series studies, controlled clinical trials and randomized controlled trials (Gould & Drey, 

2013; Gould et al., 2010).  The review and update identified 129 studies between 1980 and 2009.  

Only four studies, however, met the strict inclusion criteria.  The reviewers noted that, generally, 

studies continued to remain small, poorly controlled and short term.  They were subject to bias 

and Hawthorne effects as, for ethical reasons, data collection was not covert and interventions 

not blinded (Gould et al., 2008, 2010).  The reviewers concluded that there was a “dearth of 

methodologically robust studies to explore the effectiveness of interventions to increase hand 

hygiene compliance” (Gould et al., 2010, p. 11).  The inability to draw firm conclusions or 

interpret findings about the effectiveness of interventions in the multimodal studies was deemed 

problematic because study designs were insufficiently robust to draw out the contribution of 

individual interventions or other factors that might have influenced outcomes.  
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In 2011, Ward published a review of 39 studies conducted between 1995 and 2009 to 

identify the role of education in the prevention and control of infections.  Like the Naikoba and 

Gould reviews, Ward (2011) found the research designs lacked rigour.  The combination of 

education with other interventions made it impossible to identify the impact of education, and 

there was not enough research evidence to understand the efficacy of education in improving 

hand hygiene.  Ward also noted that, for many of the studies, the problems and limitations of the 

research methods affected the results and conclusions, thereby limiting the credibility of 

evidence regarding the efficacy of education.  Ward suggested that the randomized controlled 

trial is not the most appropriate experimental design for identifying whether education does 

influence practice (Ward, 2011).  

Creating experimental conditions in healthcare practice settings is difficult (Blackwood, 

2006).  Complexities inherent in practice settings need to be considered.  There are multiple 

variables such as context, social and cognitive determinates, and risk assessment that create 

variability in hand hygiene practices from time to time, clinician to clinician and place to place 

(Meyers, Henderson, Mah, & Moralejo, 2004; Ward, 2011; Whitby & McLaws, 2007).  The 

complex interaction of multiple factors influencing hand hygiene is such that the ideal of the 

randomized controlled methodology is not feasible (Whitby & McLaws, 2007).  This complexity 

can create sampling, validity and reliability problems because it is not possible to isolate and 

control for all the variables affecting hand hygiene behaviour in complex healthcare settings 

(Blackwood, 2006).  The randomized controlled trial is considered the ‘gold standard’ in 

healthcare research to establish evidence for cause and effect relationships.  While considerable 

attention is given to validation and empirical testing of interventions directed at changing 
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behaviours in healthcare, focus on practice that is evidence-based may structure education in 

such a way that it does not achieve what it is meant to achieve.  Ward (2011) noted that while the 

randomized controlled trial is the strongest evidence for interventions it has serious limitations in 

understanding the development of knowledge for use in nursing practice.  While the approach 

may provide evidence of efficacy, it does not have the ability to explain why a particular 

educational intervention does or does not work (Ward, 2011).  Randomized controlled trials may 

systematically fail to account for phenomena that are contextually dependent or that result from 

the interactions of multiple variables and may “hinder innovative studies by prematurely judging 

the efficacy of an intervention” (The Design-Based Research Collective, 2003, p. 6).  Cooper and 

Geyer (2008) suggested that systematic reviews of healthcare education in general, consistently 

report problems of limited predictability (i.e., short-term improvements with unknown long-term 

outcomes), unclear causality due to problems of complexity and interdependence and, inadequate 

methodological rigour.  They suggest that such findings highlight “the inadequacy of a 

traditional scientific framework with its focus on analysis, prediction and control” (Cooper & 

Geyer, 2008, p. 177).   

Employing more effective research designs and methodologies that move beyond a 

restrictive reductionist agenda toward one that appreciates education as a complex system in a 

complex healthcare environment may achieve a deeper and enhanced understanding of the nature 

and role of IPAC education interventions in promoting desired HCW IPAC clinical practice 

(Cooper & Geyer, 2008).   
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Problem area 2: The conceptualization of education.  

The second problem identified in the IPAC educational research literature is the limited 

consideration given to how education is conceptualized and how that conceptualization might 

influence practice and research.  In almost 75% of the 95 studies I reviewed, multiple 

educational components were used, however, with wide variation in terminology and a lack of 

clear conceptual frameworks informing the studies, there was often ambiguity around what was 

considered an educational strategy let alone its purpose or contribution to learning. 

Gould et al. (2010) identified a need to provide descriptions of educational strategies, the 

rationale for the choice of educational approach and venue, and information on the preparation, 

delivery and content of the education.  In their literature review, Gould and Drey (2013) noted 

that “in most cases descriptions of teaching are cursory and it is impossible to determine 

precisely what or how it [education] was delivered” (p. 91).  Gould and Drey also observed that 

most intervention studies focus on their study designs, while “the ability of interventions to 

improve hand hygiene compliance has not been questioned” (Gould & Drey, 2013, p. 88).  

Because of the interest in multimodal interventions, many studies report on the multiple 

components of the study, and therefore it is difficult to identify the individual features of the 

education that might contribute to learning or behaviour change (Cherry et al., 2012). 

In my content analysis of the 95 papers reviewed, the term education was rarely defined, 

and descriptions of educational interventions were cursory.  Discussion about learning or the 

concept of transfer was limited, and the rationale, purpose or objectives for the type of 

intervention chosen in a study were rarely provided.  The education interventions usually focused 
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on teaching explicit, declarative knowledge, that is, factual and procedural knowledge to 

individual learners.  The most commonly described forms of educational interventions included a 

mix of educational strategies and tools such as lectures, in-services, rounds, demonstration 

sessions, videos, posters, and, educational handouts in the form of newsletters, policies, 

guidelines, or other published literature.  Descriptions of the educational content in the 

interventions were rarely provided, and explanations of how the educational interventions were 

designed, developed or implemented were rarely present.  There was a paucity of descriptions of 

the educators, learners, and learning environments with limited attention paid to the learning 

ecology and the interplay between the relationships of the various factors that might influence 

teaching and learning.  It was also not always clear whether the HCWs observed were the HCWs 

who received the interventions, or what the educational intervention uptake actually was.  The 

lack of consideration of education as a process and the limited consideration given to the 

concepts of teaching and learning ignore the complexity of the interaction of multiple variables, 

and the nature and design of strategies to facilitate teaching and learning in relation to the 

intended uses and outcomes of the education. 

The lack of attention given to the conceptualization of education likely lies in the roots of 

its treatment as a stable tool.  The problem of treating education as a tool is not unlike the 

problem encountered in Educational Technology where technology interventions are often 

treated as an artefact or tool rather than a process (Amiel & Reeves, 2008).  Amiel and Reeves 

(2008) suggest when technology and by extrapolation for this discussion, education is treated as 

a process, then: a) “researchers must begin to question their research methods due to the 

complexity of the environment under study”, and b) “researchers must question the values that 
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are guiding research agendas” (p. 32).  Considering educational interventions merely as tools or 

techniques can result in misguidance “as researchers get caught in a cycle of research without 

contemplating the merits of the investigation and the values implied by the tool or technique 

being used” (Amiel & Reeves, 2008, p. 33).  Acknowledging how education is conceptualized is 

of consequence.  It informs how knowledge, learning and teaching are viewed and implies 

specific approaches to learning practice and the design of learning environments (Dai, Zhang, & 

Zheng, 2012).  

Problem area 3: Theoretical assumptions, asking the right questions.  

The third problem identified in the literature regarding IPAC education intervention 

studies is a lack of recognition or discussion of the epistemological and theoretical assumptions 

informing those studies.  Gould and Drey (2013) wrote that “very few interventions are 

underpinned by an explicit theory and where theory has been drawn upon; there is little 

discussion of how it was chosen or how it strengthened the study” (p. 92).  How a problem is 

identified and defined will influence how it is solved.  Therefore a priori epistemological 

assumptions will implicitly influence the theoretical framework informing the research and the 

choice of educational and research designs (Barab, 2004).  In an editorial on research in medical 

education, Prideaux and Bligh (2002) articulated why it is important to understand what theories 

are being used to ground the design of education interventions and research.   

“The consequences of not locating our work within its theoretical context are serious. 

Research efforts will be piecemeal, and it will continue to be difficult to aggregate 

findings into consistent themes, directions and ideas.  Above all the educational theories 
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and concepts that underpin the study must be explicit both in the discussion of the design 

of the study and the conclusions drawn from it. It must be clear that the right questions 

have been asked and answered” (Prideaux & Bligh, 2002, p. 1114). 

Ward (2011) noted that the basic a priori assumption in IPAC hand hygiene educational 

intervention studies is the premise that increased knowledge will improve practice and this, in 

turn, will reduce infection rates.  Correspondingly, the assumption is that lack of HCW 

knowledge and education is the reason for poor practice.  Key questions are: (a) how is that 

knowledge acquired and created, and (b) how is that knowledge transferred into practice?  By not 

making explicit the theoretical assumptions underpinning their research, IPAC cannot question 

whether they are asking the right questions or whether the right questions have been answered. 

IPAC educational content is evidence based, pre-planned, and learning is generally seated 

in a didactic instructionist approach (Mah & Meyers, 2006).  This approach to education focuses 

on the teaching of declared procedural knowledge and skills (Cole, 2005).  The belief underlying 

this educational approach informed by behaviourist and cognitivist theory is that this method of 

teaching equals learning (Nichols & Badger, 2008).  The problem is that passive, expert driven 

educational interventions facilitated by instructional videos, newsletters, information pamphlets 

and classroom style lectures, are more likely to produce inert, de-contextualized knowledge and 

are less than ideal for producing behaviour change (Brown, Collins, & Duguid, 1989).  Studies 

have shown that acquisition of expert knowledge of facts and procedures does not necessarily 

prepare a learner to perform in the workplace (Sawyer, 2006).  In the complex context of 

healthcare, this traditional learning does not necessarily prepare the worker, unless they know 
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how to apply or modify acquired knowledge in each new situation they face (Hager & Smith, 

2004).  Hagar and Smith contend that the gap between skill development and workplace 

competence exists because the learning required for competent workplace performance is more 

than that received in standard formal teaching or training and that context-specific learning can 

only take place in the actual practice of an occupation (Hager & Smith, 2004).   

Problem area 4: The lack IPAC pedagogical expertise.  

Health professionals often have the responsibility for planning educational experiences 

without having received training or acquired experience in such endeavours (Kern, 2009; 

McLeod, Meagher, Steinert, Schuwirth, & McLeod, 2004).  Education has been identified as a 

core competency for ICPs (Burnett, 2011; Friedman et al., 2008; Moralejo et al., 2016; Murphy 

et al., 2012).  Consequently, ICPs are expected to be competent and cultivate their professional 

development in their role as educators.  They are expected to be able to assess educational needs 

of HCWs, develop educational objectives and strategies to meet those needs, utilize adult 

learning principles and appropriate educational technology in the design and delivery of 

educational programs, and evaluate the effectiveness of educational programs and learner 

outcomes (Friedman et al., 2008; Moralejo et al., 2016).  However, very few ICPs have formal 

training in education.  Most ICPs are hired for their expertise in clinical nursing, microbiology or 

epidemiology.  Consequently, ICPs find the design, delivery and evaluation of comprehensive, 

effective, impactful education experiences both challenging and troublesome.  The lack of IPAC 

pedagogical expertise in educational theory, conceptualization of knowledge, transfer, learning, 

instructional design and educational technology, is likely a significant contributing factor to the 
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nominal attention given to the methodological, conceptual and theoretical problems described 

above. 

The increasing use of technologies in the workplace, advances in interactive Web 2.0 

applications, new advances in learning technologies in the form of virtual realities, the use of 

mobile devices, and a shift in the demand for more online learning, exacerbate the educational 

challenges ICPs face.  While courses are regularly provided by IPAC professional bodies for 

ICPs in epidemiology, microbiology and IPAC best practice, professional development 

opportunities about teaching and learning principles and strategies, and the use of education 

technologies are limited.  Professional development opportunities for ICPs in education are 

greatly needed. 

Shifting IPAC Understanding of Education 

Based on the four problems discussed above, I suggest that it is not ‘education’ that is 

problematic and ineffective as an intervention to promote HCW infection control practice.  The 

problem is the shortage of pedagogical expertise by professionals in IPAC resulting in a 

constrained conceptualization of education which contributes to the methodological, conceptual 

and epistemological limitations associated with IPAC educational interventions and the research 

that studies those interventions.  I propose that there needs to be a paradigm shift from IPAC’s 

traditional concept of education to one informed by more contemporary constructivist teaching 

and learning theories.  By making this shift, IPAC professionals can begin to address the 

challenges and open ourselves to new discoveries and insights into the nature and role of 

teaching and learning, potential instructional design strategies, and research to promote more 
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effective educational practices aimed at improving HCW infection control practice.  Improved 

application of IPAC principles into HCW practice is important to prevent the spread of infection 

and improve patient and HCW safety. 

Purpose and Theoretical Stance of this Research 

Infection Prevention and Control practices are steeped in an experimental scientific 

culture which naturally informs how many professionals in the discipline frame and define their 

concept of education and educational research.  As noted in the quote by Etienne Wenger at the 

beginning of this chapter, if our perceptions of learning, and by extension education, matter, then 

it is important to consider assumptions about education and the processes of teaching and 

learning underlying that education.   

The purpose of this research was to respond to the pedagogical expertise gap identified in 

IPAC, using a constructivist framework.  The theoretical and conceptual framework that shaped 

the design and development of this research was drawn from contemporary thinking and research 

in the field of Education, and more particularly the Learning Sciences which I explore in Chapter 

2.  The intent was not to replace IPAC conventional information giving approaches but to 

enhance practice by building on ICPs’ repertoire of approaches to teaching and learning.  The 

more ambitious goal is to use the practical and theoretical knowledge that has emerged from this 

study for the advancement of pedagogical expertise of ICPs generally.  With pedagogical 

expertise, ICPs can then design and implement more effective and engaging educational 

strategies for HCWs which will, in turn, be more professionally rewarding for ICPs.  Given the 

methodological challenges identified in the literature, and my hope to create a cultural shift in 
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IPAC approaches to education over the long term, I chose to employ a Design-based research 

(DBR) methodology.  This methodology is designed to engineer change using a systematically, 

research-informed, and intentionally designed intervention process.  A more detailed explanation 

of DBR is provided in Chapter 3   

Research Goals and Questions 

Based on the purpose of the study, I developed three research goals.  For each goal, I also 

identified questions to guide this research.  These goals and questions not only focus on research 

outcomes, but they also facilitate consideration of processes and explore how the design of my 

CoL intervention contributed to learning and change. 

Goal 1:  To develop ICP pedagogical expertise in ICP educational practices through 

participation in a learning community and the development of a research-informed 

education intervention for ICPs use to improve HCW’s IPAC practice.  

Goal 2:  To contribute to the pedagogical and theoretical understanding of IPAC 

educational practices and research and healthcare research generally. 

These closely linked goals were both practical and theoretical.  The DBR approach 

supports the systematic exploration, analysis, and reflection, of the design, development, and 

implementation of a research-informed intervention embedded in theory and real-world practice.  

This anchored approach facilitated a synergy that “engenders simultaneous refinements of theory 

and practice, as theory is generated and refined through its application” (Wang & Hannafin, 

2005, p. 13).  Through the exploration of a research-informed educational intervention for ICPs, 
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the goal was to inform and IPAC pedagogical practice, with an aim to address the theoretical 

gaps identified in IPAC educational intervention research.  While the focus of this research was 

on ICPs’ practice in AHS, insights gained from this research have potential applicability to 

education theory informing both IPAC practice and healthcare in general. 

The intent was to design a collaborative community of learning (CoL) that was situated in 

the ICPs workplace using a DBR approach.  Learning in this community was mediated through 

group participation in various teaching and learning activities.  The principal collaborative 

activity was to have the CoL ICPs enact the process of designing, developing and implementing 

and evaluating an innovative, research-informed educational intervention to support ICP 

professional development and enhance their pedagogical expertise and competency.  A 

collaborative research partnership between myself as the researcher and the ICP participants was 

used to facilitate the identification of responsive solutions to identified problems and emerging 

local issues identified during the research.  The ICPs’ practice wisdom and experience were also 

used to inform decision making regarding the design of the CoL and the design, development 

and implementation of a flipped learning (FL) educational intervention for ICPs to use 

themselves to teach HCWs.  Flipped learning is a pedagogical strategy that utilizes technology 

and blended learning to rearrange how time is spent both in and out of a classroom type setting 

(Johnson et al., 2016). Further discussion regarding FL will be provided in Chapter 6. 

Goal 1 and 2 Questions: 

a. What are the current educational practices of AHS ICPs and what challenges do ICPs 

have regarding developing and providing education to HCWs? 
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b. What theoretical frameworks and principles are useful for developing and informing ICP 

educational professional development and ICP educational practices? 

c. Does participation in the development of an innovative research-informed educational 

intervention for HCWs promote ICP educational professional development and influence 

practice? If so how?  

d. What design elements are useful to support effective ICP use of an innovative 

educational intervention using technology to teach HCWs and promote ICP pedagogical 

professional development?   

e. What design elements are needed to support effective ICP use of an innovative 

educational intervention and promote their pedagogical professional development? 

Goal 3: To introduce design-based research (DBR) from the field of Education to Healthcare 

in order to research IPAC educational practices. 

The third goal was to explore the use of DBR as an alternate educational research 

approach in IPAC to address and seek solutions to the methodological issues encountered in 

researching IPAC educational interventions.  Because the DBR approach is designed to refine 

both theory and practice, the first and second goals are intrinsically linked to and informed by 

this research methodology.   

Goal 3 Questions: 

a. Is the application of DBR a useful research methodology to study education in the fields 

of IPAC and healthcare generally? If so how? 
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b. Does the DBR approach contribute to substantive theoretical and procedural knowledge 

about education and design principles that are important for the development of effective 

IPAC educational practice and research? If so how?  

There are several assumptions underlying and informing the goals of this research that 

need to be acknowledged as they affect the questions and methodology guiding this research.  

The first assumption is that the use of active and engaged constructivist teaching and learning 

approaches will facilitate a shift in understanding of ICP education and their practices.  The 

second assumption is that a shift in educational practices focusing on teaching and learning will 

result in more effective and more professionally satisfying educational practices that are more 

likely to result in the application of infection control principles in HCW practice.  The third 

assumption is that over time this applied research will plant seeds of change and will be a 

catalyst for that change at local, provincial and national levels.   

Recognizing that change takes time, the research conducted is intended as a first step in 

an ongoing DBR process that I intend to continue in my professional practice in the AHS IPAC 

program.  Over time by supporting the advancement of ICPs’ educational expertise, I hope to 

contribute to a pedagogical cultural shift in the field of IPAC adding to the research and 

scholarly discussion regarding IPAC educational practice and interventions.  In the next chapter, 

I will explore pedagogical theory, concepts and frameworks that inform the constructivist 

conceptual framework that guided this study. 

  



26 

 

CHAPTER 2 LITERATURE REVIEW 

Dream big, but take lots of little steps. 

Anonymous 

Introduction 

IPAC educational practices follow a traditional teaching and learning paradigm, which 

focuses on the transfer of knowledge to improve practice.  Therefore this review begins with a 

discussion of the concepts of transfer, knowledge and learning.  As longstanding traditional 

approaches to education are grounded in the views of teaching and learning informed by 

behaviourist research from the 19
th

 and 20
th

 Centuries, an exploration will follow of the 

contributions the field of Learning Sciences has made to the understanding of learning, 

particularly in relation to behaviourist and constructivist epistemologies.  The conceptual 

framework for this doctoral research is based on two constructivist theories, Activity Theory and 

Situated Learning, as well two instructional design strategies that are informed by these theories, 

Problem Based Learning and Collaborative Learning.  Therefore these will also be explored.  

Finally, a discussion regarding the impact of technology on education, touching on the concept 

of Blended Learning and education trends in Medicine and Nursing will conclude this review of 

the educational literature. 

Concepts of Transfer, Knowledge and Learning 

The concept of transfer. 

The ‘know-do’ gap between the teaching of knowledge and the transfer of that 

knowledge into practice is not a problem unique to IPAC.  Translating knowledge of best 
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practice based on research findings into actual medical practice has been described as a slow and 

inconsistent process (Eccles, Grimshaw, Walker, Johnston, & Pitts, 2005).  Physicians do not 

readily adopt new practices in light of sound scientific evidence (Davis et al., 2003).  This 

problem is well documented in the field of Continuing Medical Education.   

A central goal of all education is the concept of transfer of learning, that is, providing 

learning experiences that extend beyond the specific context in which the learning occurs 

(Lobato, 2006).  Transfer of learning in this sense can be described as a process in which 

knowledge constructed in one particular context is used in a different context after being called 

up, amalgamated and adapted (Bossard, Kermarrec, Buche, & Tisseau, 2008).  The issue of how 

knowledge is acquired and is transferred, or fails to transfer, has long been regarded as one of the 

most important problems in learning (Carraher & Schliemann, 2002).  In the modern context, the 

problem of learning transfer is manifest in the 21
st
 Century ideas of the learning society, or 

lifelong learning, where classroom learning cannot often be recalled and applied in everyday or 

working life (Illeris, 2009).  

The problem of transfer has received considerable attention since the 19
th

 Century.  The 

classical understanding of transfer was informed by the traditional wisdom and research of the 

early behavioural psychologists.  They were influenced by the behaviourist paradigm of learning 

(Cox, 1997; Lobato, 2006).  The behavioural educational psychologist, Edward Thorndike, is 

frequently cited as one of the foundational researchers on the subject of learning transfer and is 

credited with the development of the Identical Elements Theory of Transfer (Cox, 1997; Illeris, 

2009; Lobato, 2006).  In essence, this theory suggests that the extent to which information 
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learned in one situation will transfer to another is determined by the similarity of the two 

situations; the more similar the situations, the more likely the transfer (Cox, 1997).  Identical 

elements must be present in both the source and task situations for transfer to occur. 

There is a significant scholarly debate in the literature regarding the concept of transfer 

(Lobato, 2006).  The divergence is based, in part, on the different epistemological assumptions 

(behaviourist, cognitivist or constructivist) used to inform the concept of transfer as well as the 

various learning theories scholars use to approach the study of learning transfer, and what 

aspects of transfer researchers choose to focus on (Bossard et al., 2008; Carraher & Schliemann, 

2002; Subedi, 2004).  The failure of transfer has been attributed by some to fundamentally 

flawed theoretical assumptions about transfer (Carraher & Schliemann, 2002).  Others attribute it 

to a holdover of behaviourist paradigms resulting in educational research being conducted using 

empiricist research approaches in laboratory settings rather than natural learning environments 

(Campione, Shapiro, & Brown, 1995; Cox, 1997).  Still others have suggested that the root of the 

transfer problem is that knowledge cannot be divorced from context and are against the idea of 

transfer because knowledge and skills are contextually bound (Lave, 1988).  Brown, Collins and 

Duguid (1989) also claim that knowledge is tied to sociocultural contexts and only near transfer 

can be achieved.  Near transfer occurs when we transfer previous knowledge to new situations 

closely similar to, yet not identical to initial situations (Calais, 2006).  Through their research, 

Campione, Shapiro and Brown (1995) reconceptualised and extended the contextual concept of 

transfer by defining transfer as understanding that is, learners gain understanding from their 

context by constructing relationships between different situations.  The context then is a self-

constructed relationship between settings.  This facilitates transfer because learners, through 
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understanding, are then able to explain their knowledge and processes, extending the concept of 

transfer into the realm of metacognition.  The belief here is that transfer occurs if abstraction is 

used by the learner both inherently to apply learning when responding to similar situations, and 

overtly if used to apply learning to dissimilar situations (Bossard et al., 2008).  This 

reconceptualization of the understanding of transfer, informed by situative learning theory, 

embodies a shift from behaviourist to constructivist epistemologies. 

Cox (1997) asserts that significant energy has been devoted to the problem of transfer 

because it is viewed to be a problem of teaching.  As new transfer processes are identified or 

reconceptualised, we need to challenge our current instructional approaches with regard to 

transfer (Lobato, 2006).  If context plays an important role in transfer, then educational 

interventions need to account for the interrelationship between learning and context and consider 

how best to create and build knowledge within those contexts. 

In healthcare, the problem of transfer is framed within the concept of knowledge 

translation rather than learning.  In 2006 a Knowledge to Action (KTA) framework was 

developed that incorporates two processes: (a) knowledge creation through empirically derived 

processes, and (b) knowledge application to deliberately engineer change within healthcare 

groups and systems (Straus, Tetroe, & Graham, 2009, 2011).  Although this framework implies a 

close connection between knowledge and action, this paradigm of transfer equates knowledge 

with objective research findings and assumes that knowledge and practice can be empirically 

analysed as separate entities (Greenhalgh & Wieringa, 2011).  
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While the medical concept of KTA is widely accepted and used, Greenhalgh and 

Wieringa, (2011) propose that this conceptualization of transfer constrains how we in healthcare 

approach the problem of moving knowledge into practice, and how we study the links between 

knowledge and action.  While the connection between knowledge and action has also been 

stressed by other researchers in other disciplines, such as Management, it is not so clear how 

knowledge is connected to action, or even what knowledge is, or how it is created (Nonaka, 

1994; Tsoukas & Vladimirou, 2001).  

The concept of knowledge.  

“Knowledge is a multifaceted concept with multilayered meanings” (Nonaka, 1994, p. 

15); it can be viewed both as an outcome or as a process (Tsoukas & Vladimirou, 2001). 

Greenhalgh and Wieringa (2011) noted that there are many ways of conceptualizing knowledge, 

including being created, constructed, embodied, performed and collectively negotiated.  A 

significant amount of research and discussion has focused on the issue of knowledge creation, 

transfer and management within organizations using Polanyi’s ‘tacit’ and ‘explicit’ dimensional 

classification of knowledge (Nonaka, 2007; Polanyi, 1966; Sanchez, 2000; Wu, Kao, & Shih, 

2010). 

Explicit knowledge is considered to be codified knowledge that is transmittable through 

formal, structured and systematic language, as in the  KTA process (Mitri, 2003; Nonaka, 1994).  

Tacit knowledge is generally considered to have a personal quality that makes it hard to 

formalize and communicate (Nonaka, 1994).  Although used widely across disciplines, tacit 

knowledge is often conceptualized differently and is not used consistently (Gourlay, 2002; Wu et 
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al., 2010).  Tacit knowledge is considered to be rooted in action and context and is associated 

with beliefs, ideas, values, or emotions (Nonaka, 1994; Polanyi, 1966; Wu et al., 2010).  Some 

research suggests that tacit knowledge is indescribable, and therefore not transferable, and can 

only be obtained through personal experience (Tsoukas & Vladimirou, 2001).  Other research 

suggests that it can be translated and is, therefore, transferable because it can be articulated and is 

based on socialization processes (Kothari, Bickford, Edwards, Dobbins, & Meyer, 2011; 

Nonaka, 2007).   

The main limitation of the explicit treatment of the concept of knowledge is that it 

neglects the broader conceptualization of personal, experiential, tacit, and social knowledge, and 

the roles these aspects of knowledge might play in the transfer of knowledge to practice.  This 

gap can be attributed to the scientific emphasis informed by a “dominant epistemological 

position of logical empiricism that emphasizes causal relationships” and downplays the role of 

other types of knowledge (Kothari et al., 2011, p. 2). 

In the KTA model, the knowledge derived from empirical studies is synthesized into 

practice guidelines and policies (Straus et al., 2009).  This type of decontextualized, declarative 

knowledge or knowledge ‘about’ something, is often conveyed by traditional instructional means 

(Scardamalia & Bereiter, 2006).  While knowledge about something has value, knowledge of 

something is a richer concept.  It leads to deeper knowledge through understanding, and this 

understanding is more useful in achieving transfer (Campione et al., 1995; Scardamalia & 

Bereiter, 2006).  Scardamalia and Bereiter (2006) contended that “empirical findings and other 

products of inquiry only become contributions to community knowledge when they are brought 
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into public discourse” (p. 102), that is, knowledge is socially constructed and distributed across 

groups, and situated in the context of the learning environment. 

To address the limited conceptualization of knowledge in the KTA model Kothari, 

Bickford, Edwards, Dobbins and Meyer (2011) explored knowledge translation from a social 

interaction perspective, using a narrative approach to study how public health practitioners 

applied knowledge in public health programming.  The purpose of this pilot study was to gain a 

more comprehensive understanding of KTA as it applied to public health.  Their findings showed 

that public health practitioners draw on both tacit and explicit knowledge in their everyday work 

and that tacit knowledge played an important role in making sense of explicit knowledge 

(Kothari et al., 2011).  Findings from a qualitative study on HCW hand hygiene decision-making 

behaviour also found that HCWs use both explicit and tacit knowledge in performing hand 

hygiene (Meyers et al., 2004).  HCW decisions to perform hand hygiene could be both a 

conscious and an unconscious process.  A conscious decision to perform hand hygiene was based 

on inference from surroundings, explicit knowledge and critical thinking using deduction and 

logic, leading to a conclusion about whether to perform hand hygiene.  An unconscious, 

automatic decision to perform hand hygiene arose from tacit knowing, resulting in rote behaviour 

based on a subliminal awareness triggered by situational and contextual cues. 

Using participant observation and semi-structured qualitative interviews, Nichols and 

Badger (2008), explored the sources of knowledge which informed ‘espoused’ HCW infection 

control practice and actual HCW infection control practices on a Renal Unit.  The study found 

that there was poor adherence to hand hygiene by the HCWs and that there were differences in 
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‘espoused’ hand hygiene knowledge as compared to actual practices on the unit.  The authors 

suggested that formal, pedagogical teaching does not prevent individuals from ‘individualizing’ 

their hand hygiene practice in response to contextual factors, such as workload or time pressures 

in the environment.  Healthcare workers gain hand hygiene practice knowledge from each other 

through narrative in the form of word of mouth and exchanged stories.  “Evidence gained from 

observation suggests ‘hands on’ practice is not only an effective means of learning but also that 

that this learning may not always be based upon knowledge gained from explicit sources such as 

policies, service manuals and procedures etc.; in reality this learning may be tacit in nature” 

(Nichols & Badger, 2008, p. 14).  Based on the study findings, Nichols and Badger 

recommended employing tacit learning as a means to promote sound IPAC practice.  If IPAC 

continues to design and implement educational interventions that focus only on explicit 

knowledge from policies or best practice guidelines, it will miss the opportunity to teach and 

assess other types of knowledge such as implicit, tacit knowledge, and the influence that that 

type of knowledge has on HCW behaviour. 

This added dimension of other ways of knowing, that includes both tacit and distributed 

social and contextual knowledge, is important to consider when we talk about translating 

knowledge into practice.  HCWs can acquire new tacit knowledge by working with more 

experienced skilled colleagues (Wenger, 2000).  This tacit knowledge is rooted in the craft of a 

profession.  It is “the kind of informal, hard to put down skills captured in the term know-how” 

(Nonaka, 2007). 
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The concept of learning. 

Like the concepts of transfer and knowledge, learning is a complex multidimensional 

concept.  Until recently it has generally been thought of as outcomes of a learning process that 

takes place in an individual (Illeris, 2007).  Learning traditionally belonged to the domain of 

psychology, involving both mental and behaviour matters of the individuals’ body and brain 

(Illeris, 2007).  However, two important shifts in the understanding of learning have emerged in 

recent years.  One, is that learning is not something that only takes place in an individual, 

learning is embedded in some form of context, be it a classroom, everyday life or the workplace 

(Illeris, 2007).  The second is viewing knowledge and intelligence as shared and distributed, 

shifting the focus from the individual to groups (Gresalfi, Barab, & Sommerfeld, 2012). 

Prior to the development of formal schooling and educational institutions in the 19
th

 and 

20
th

 Centuries, most learning was integrated in everyday life and in the form of apprenticeship 

(Illeris, 2007; Lave & Wenger, 1991).  With industrialization the design of a traditional model of 

schooling was based on “logical empiricism combined with behaviourism and traditional 

classroom practice to form the instructionist approach to education: disciplinary knowledge 

consisted of facts and procedures, and teaching was thought of as transmitting facts and 

procedures to students” (Sawyer, 2006 p. 10; Sawyer, 2007).  However, knowledge acquired in 

this fashion is only useful when a person knows exactly in which situations to apply it.  Research 

has shown that when students gain a deeper conceptual understanding of facts and procedures, 

they are able to retain and transfer that information in a more profound and useful way (Sawyer, 

2006; Strobel & Barneveld, 2009).  The invention and evolution of mobile technologies and the 

Internet in the 21
st
 Century have the potential to dramatically change the way we learn providing 
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new and innovative ways to connect and exchange information and ideas (Johnson, Adams, & 

Cummins, 2012). 

Effective learning environments that support learning and development of 21
st
 Century 

learning skills, such as collaboration, communication, problem solving and critical thinking, 

need to be developed in order to address the emerging information society and knowledge 

economy (Scardamalia & Bereiter, 2006; Webster, 2006).  In response, researchers from various 

disciplines have come together, drawing on multiple theoretical perspectives and research 

paradigms from their various fields to foster a deeper understanding of the nature of learning 

(Barab & Squire, 2004).  This collaboration has resulted in the emergence of a new inter-

disciplinary field, The Learning Sciences which include cognitive science, educational 

psychology, computer science, anthropology, sociology, information science, neuroscience, 

educational design, and instructional design, among other fields (Sawyer, 2007).  Sawyer (2007) 

summarized several key findings that have emerged from research in the Learning Sciences 

which align with the needs of an information society and knowledge economy.  These needs 

include the important learning of authentic, coherent knowledge in the context of its use to obtain 

a deeper contextualized understanding, rather than knowledge in the form of facts and 

procedures that are compartmentalized into distinct subjects in decontextualized classroom 

settings.  It is also important that this learning occurs in collaboration with others, rather than in 

isolation. 
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From Behaviourism to Constructivism 

There are a variety of learning theories that address different aspects of learning and, as a 

result, can be applied for different purposes.  Different perspectives reflect the complex 

multidimensional nature of learning, “and to some extent they reflect more fundamental 

differences in assumptions about the nature of knowledge, knowing and knowers and 

consequently what matters in learning” (Wenger, 1998, p. 4).  

Different philosophical perspectives reflect particular assumptions about the character of 

the world and how we come to know about it.  These perspectives also influence how we think 

learning occurs, how knowledge is acquired and how learning instruction should be designed and 

delivered.  Behaviourism and constructivism are two such philosophical perspectives which 

provide frameworks that inform learning theories and instructional design and as such warrant 

discussion because they provide a context in which to understand the research problem my 

research seeks to address. 

The theoretical basis of behaviourism has objectivist roots (Schuh & Barab, 2008), that 

is, desired learning is measured by specific observable outcomes that are indicators of learning. 

Knowledge is treated as objective, independent and external to the individual.  Because acquired 

knowledge is viewed as a reflection of the real-world, instruction can be organized, programmed 

and pre-planned with specifically defined outcomes.  Behaviourist perspectives informed 

learning theories such as B. F. Skinner’s theory of operant conditioning (Schuh & Barab, 2008).  

Traditional teaching practices, combined with behaviourism and logical empiricism, form the 

instructionist approach to education (Sawyer, 2006).  Skinner viewed his instructional strategies 
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as the technology of teaching, based on his application of scientific knowledge to the practice of 

education (Robinson, Molenda, & Rezabek, 2008).   

Infection Prevention and Control practice is primarily informed by the fields of Medicine 

and Epidemiology and therefore predominantly relies on empirical research methods and 

statistical analysis to study infections (Lautenbach, 2010).  In light of this, it is not surprising that 

IPAC educational practices and interventions are largely instructionist in nature and informed by 

a behaviourist epistemology.  As noted above, while there are benefits and value to the 

traditional instructionist educational approaches, not all learning is equal and readily 

transferable.  The fields of both Medicine and IPAC have well-established traditions in their 

epistemological approach to research and education, as evidenced by a review of the literature, 

and of the KTA model.  There is though, an ongoing debate and epistemological critique within 

the field of Medicine with regard to different modes of knowledge, shifting educational and 

clinical practices, and research methodologies to study them (Albert, 2004; Braude, 2009; 

Greenhalgh & Wieringa, 2011; Henry, 2006; Irby, 1990; Prideaux & Bligh, 2002).  Elliott (2009) 

argues that IPAC should shift from reliance on the biomedical model and adopt a more 

biopsychosocial approach to improve the quality of IPAC practice by HCWs.   

In contrast to Medicine and IPAC, the Learning Sciences are fundamentally based on the 

principles of constructivism.  While constructivism is not really a new learning perspective, it 

has become popular over the last two decades (Robinson et al., 2008).  The concept is difficult to 

characterize because there are diverse scholarly views represented under this broad term.  

Robinson et al. (2008) noted that there is no single constructivist theory, and in quoting Driscoll 
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(2005) suggest that the common defining assumption underlining the various constructivist 

perspectives is that “knowledge is constructed by learners as they attempt to make sense of their 

experiences” (p. 33).  Two key differences between constructivism and behaviourism are: (a) the 

idea that knowledge is constructed rather than discovered, and (b) the centrality of learners as 

opposed to teacher driven instruction (Molenda, 2008b). 

Constructivism is informed by the work and theoretical frameworks of several 

philosophers, psychologists and educational reformers.  One of the most prominent educational 

reformers was John Dewey (1859 – 1952).  From a constructivist perspective, Dewey’s work 

dealt with the importance of the relationship of the individual to the environment and the quality 

of that learning experience (Vanderstraeten & Biesta, 1996).  Central to his theory was the 

continuous and intrinsic connection between the individual and the environment in terms of 

action and reflection such that knowledge does not refer to an external, independent, objective 

reality but is always connected to action (Vanderstraeten & Biesta, 1996).   

Constructivism is also informed by the foundational work of Jean Piaget (1896-1980)  

(Molenda, 2008a).  Two of his central contributions to learning theory are, how knowledge is 

constructed, and the cognitive stages of development in children (Illeris, 2007).  As a biologist, 

Piaget was interested in the thought processes involved in doing science.  Based on his research 

with children Piaget, defined the learning mechanisms of assimilation and accommodation that 

describe the knowledge acquisition process, how knowledge is internalized by learners, and how 

the human intellect develops (Illeris, 2007).  Assimilation involves adding new knowledge into 

an already existing framework without changing that framework.  Accommodation is the process 
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of reframing or restructuring mental representations of the external world to fit new ideas (Illeris, 

2009).  Piaget regarded the assimilation and accommodation processes as a means of maintaining 

a cognitive organization or structure (Illeris, 2007).  They are a process of acquiring equilibrium 

through which an individual works to maintain a balance between his or her interactions and the 

surrounding world.  These constructivist approaches imply that a person constructs his or her 

own understanding of the world through learning and knowledge, and excludes the notion of the 

“filling” process in which a teacher transfers knowledge and skills to the student (Illeris, 2007). 

The work of Lev Vygotsky (1896-1934) is another major influence on constructivism. He 

developed a theory of the Zone of Proximal Development (ZPD).  He defines this zone as the 

distance between the actual developmental level of an individual determined by independent 

problem solving, and the level of potential development of an individual determined through 

problem solving under the guidance of, or in collaboration with, more capable others (Vygotsky, 

1978).  More simply put, the ZPD is the difference between what a learner can do without help, 

and what they can do with help.  The theory of ZPD implies that social and cultural interactions 

play a fundamental role in cognitive development and that consciousness is the end product of 

socialization, thus learning is an active and social process (Robinson et al., 2008).  Vygotsky’s 

work emphasizes the collaborative and the social context of learning. 

While epistemological perspectives provide grounding and focus for associated learning 

and instructional theories, within these perspectives there is abundant room for debate of their 

respective merits, and of which theories and methods best exemplify the characteristics of a 

particular learning perspective (Schuh & Barab, 2008).  In the following section, I explore two 
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fundamental learning theories which have emerged from the constructivist perspective: Activity 

Theory and the theory of Situated Learning.  These theories, in turn, have informed the 

development of several instructional strategies which support alternative types of learning.   

Activity Theory and Situated Learning 

Activity theory. 

Activity Theory, developed by Yrjo Engeström, is a model that provides a dynamic 

framework for understanding the process of learning within a system.  Engeström’s model takes 

into account the complexity of real life situations by looking at the activity system of a subject, 

object and tool, as mediated by an organization or community (see Figure 1).  The model can be 

summarized by five basic principles which shape the theory.  These principles are: (a) the actions 

of individuals or groups, the units of analysis are purposeful or goal-directed and result from the 

interaction of a subject with an object through the use of a tool; (b) the activity system is always 

a community with multiple traditions, interests and points of view; (c) activity systems take 

shape and are transformed over lengthy periods of time; (d) contradictions or structural tensions 

are sources of change and development within the system; and (e) lengthy cycles of expansive 

and qualitative transformation occur in activity systems (Engeström, 2001).   

Engeström’s activity theory also recognizes the concepts of internalization and 

externalization of cognitive processes involved in the use of tools (Engeström, 2001; Kaptelinin 

& Nardi, 1997).  The idea of internalization was originally introduced by Vygotsky as the 

internal reconstruction of an external operation.  Activity theory provides a useful approach to 

the problem of understanding the transfer of learning and the movement between explicit and 
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tacit knowledge.  In activity theory, internalization provides an explanation of a process of 

embodying explicit knowledge into tacit knowledge through activity (Engeström, 2001). 

 
 

Figure 1. The Structure of a Human Activity System (Engeström, 2001, p. 135) 

Situated learning: Communities of practice and situated cognition. 

Situated learning, the second fundamental theory, informing constructivist instructional 

strategies that I will deal with, is a general theory of knowledge acquisition.  It involves the 

interaction between a learner and their environment and again departs from learning at the 

individual level to viewing learning as a connection between the individual and society (Illeris, 

2007).  A defining characteristic of situated learning is the focus on performance and learning in 

an activity system (Greeno, 2006).  The term “situated” was introduced by the work of Lave and 

Wenger (1991) that drew from the findings of five studies on apprenticeship in different cultures 

and contexts.  The idea that learning occurs as a function of the activity, context and culture in 

which it occurs, was embodied in the concept of “legitimate peripheral participation” (Lave & 

Wenger, 1991).  Legitimate peripheral participation means that “learners inevitably participate in 
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communities of practitioners, and that the mastery of knowledge and skill requires newcomers to 

move toward full participation in the sociocultural practices of a community” (Lave & Wenger, 

1991, p. 29).  The motivation to learn stems from participation in a community of practice which 

requires that certain culturally valued and embodied beliefs and behaviours be acquired (Lave & 

Wenger, 1991).  The concept of social learning in communities of practice was further developed 

by Wenger (1998).  Four central components of social learning that define learning in a 

community of practice are (a) Meaning- learning as experience; (b) Practice- learning as doing; 

(c) Community- learning as belonging and; (d) Identity- learning as becoming (Wenger, 1998). 

The development of learning communities in education in recent years builds upon Lave 

and Wenger’s concepts of learning in communities of practice (Collins, 2006).  Considerable 

research has been conducted on the use of learning communities as an instructional strategy with 

positive results (Campione et al., 1995; Lampert, 1990; Scardamalia & Bereiter, 1994; Zhang, 

Scardamalia, Reeve, & Messina, 2009).  The communities of learning approach fits with the 21
st
 

Century emphasis on lifelong learning (Bielaczyc & Collins, 1999). 

Brown, Collins and Duguid (1998) expand the concept of situated learning by 

introducing the idea of cognitive apprenticeship.  Cognitive apprenticeship supports learning by 

enabling learners to acquire, develop and use cognitive tools within authentic activities that are 

the ordinary practices of a culture (Brown et al., 1989).  Four instructional principles guide 

cognitive apprenticeship: (a) the types of knowledge required to develop expertise, (b) ways to 

promote the development of expertise such as scaffolding, modelling and coaching, (c) the 
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ordering of learning activities, and (d) the characteristics of the learning environment (Collins, 

2006).   

The basic premise of cognitive apprenticeship is that knowledge is a product of the 

activity, context and culture in which it is developed, and they cannot be separated from each 

other.  This type of learning is likely to support and facilitate the use of intuitive, implicit and 

experiential knowledge.  Brown et al. (1989) argue that learning how to use a tool involves more 

than can be accounted for by a set of explicit rules and that it is not possible to use a tool 

appropriately without understanding the community or culture in which it is used.  Cognitive 

apprenticeship, situated in activity, is important because it allows the learner to gain access to 

perspectives that enable them to act meaningfully and purposefully, and it provides experience 

which is important for subsequent action.  Learner’s perceptions, acquired from participating in 

an activity, will contribute to how they act and learn and ultimately to the transfer of that 

learning. 

Using Instructional Design Strategies to Facilitate Learning 

Constructivist theories, such as Activity Theory and Situated Learning, inform a number 

of design principles that guide the design and implementation of innovative instructional 

strategies and learning environments (Molenda, 2008b; Savery & Duffy, 1995).  These design 

principles include placing the learning content into a situative context, adding relevant stimuli 

that are as authentic as possible, having the learner take ownership of the material to be learned, 

placing the learning task into a surrounding social field, aiming at flexible application of 

knowledge, and generating learning environments that promote knowledge transfer (Molenda, 
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2008b).  Two examples of constructivist learning strategies are Problem-based Learning (PBL) 

and Collaborative Learning. 

Problem-based learning (PBL). 

As a learning strategy, PBL is designed to facilitate knowledge construction of domain 

content, and the development of problem solving and self-directed learning skills, by engaging 

students in solving authentic problems and in self-reflection (Hung, Jonassen, & Liu, 2008).  

This approach facilitates the development of deeper understanding of domain content and thus is 

more likely to facilitate transfer of learning (Pepper, 2008, 2009).  While PBL is a constructivist-

informed strategy, historically it emerged from the field of Medicine in response to problems 

with student engagement, knowledge retention, and problem solving abilities in clinical settings 

(Barrows, 1996).  While PBL is increasingly being adopted in medical curricula to replace the 

traditional lecture format, it has also been increasingly adopted across many other disciplines 

outside of Medicine (Hung et al., 2008; Savery & Duffy, 1995; Walker & Leary, 2009). 

The effectiveness of PBL, in comparison to traditional learning approaches, has been 

extensively debated and studied in the literature.  Several meta-analyses have been conducted 

over the years that provide a synthesis of the effectiveness of PBL (Albanese & Mitchell, 1993; 

Dochy, Segers, Van den Bossche, & Gijbels, 2003; Gijbels, Dochy, Van den Bossche, & Segers, 

2005; Kalaian, Mullan, & Kasim, 1999; Newman, 2003; Vernon & Blake, 1993; Walker & 

Leary, 2009).  Most recently a meta-synthesis of meta-analyses was conducted providing a 

qualitative summary of the previous meta-analyses with results largely favouring PBL (Strobel & 

Barneveld, 2009).  These analyses found that students and staff indicated greater satisfaction 
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with the PBL approach to learning than standardized tests favouring traditional approaches to 

teaching because these tests focus on short term rather than long term acquisition and retention 

of knowledge.  PBL was also favoured when knowledge required a level of elaboration beyond 

recognition of information, such as multiple choice or true/false questions.  It was also favoured 

in assessments that evaluated the acquisition of skills, clinical performance, and application of 

knowledge. 

Collaborative learning. 

Working in small groups to solve problems is a common situation which is often 

experienced in daily life, whether in work, leisure or family environments (Nelson, 1999).  With 

research interest shifting to socially situated activity, both education and business have become 

increasingly interested in collaborative learning environments (Nelson, 1999; Satwicz & Stevens, 

2008).  While other learning strategies such as cooperative and PBL approaches can create 

collaborative learning environments, they do not necessarily require collaborative learning in 

groups (Nelson, 1999).  In keeping with constructivist pedagogical values, collaborative learning 

provides relevant learning that is situated, learner centred, integrative, authentic and supports 

learning by doing (Nelson, 1999).  

The expansion of the internet and computer technologies has opened up interest and 

opportunities to facilitate knowledge building through collaborative learning using distance 

education and computer assisted learning (Satwicz & Stevens, 2008).  One of the earliest and 

most well-established computer assisted learning environments, Computer Supported Intentional 

Learning Environment (CSILE), has demonstrated how a networked learning environment can 
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effectively facilitate collaborative knowledge building (Scardamalia & Bereiter, 1994, 2006; 

Zhang et al., 2009).  The collaborative approach to learning expands the idea of knowledge 

building.  It takes it beyond a focus on the individual to an increased focus on socially distributed 

knowledge.  It also emphasizes the impact of the learning environment as an important aspect of 

learning (Satwicz & Stevens, 2008).  This broadened focus of learning is sometimes referred to 

as an ecology of learning which takes into consideration the complex interrelationships between 

the learner, fellow students, instructor, content, learning tools, and the learning environment  

(Normak, Pata, & Kaipainen, 2012).  The concept of a learning ecology emphasizes that learning 

is an interactive system, rather than a list of factors that influence learning, or a collection of 

activities (Cobb, Confrey, Lehrer, & Schauble, 2003). 

Influence of Technology on Learning and Teaching 

Molenda (2008a) suggests that “it is not an accident that the constructivist view came into 

popularity around the same time as computer technology began to be widely accessible in 

schools and universities” (p. 154).  This is because the personal computer and mobile devices 

such as PDAs and iPads offer many avenues for learner centred learning and learner controlled 

activities (Johnson et al., 2012; Molenda, 2008b).  The Internet is seen by many as having the 

potential to change learning dramatically by organizing learning around active, authentic 

learning experiences rather than passive assimilation of knowledge, harnessing collaborative 

learning and providing more flexibility and latitude to pursue topics of interest and importance to 

the learner (Sawyer, 2006).  E-learning shifts the focus in instructional design from teaching 

issues to learning issues, redefines what it means to learn, and places more emphasis on the 

concept of the learning ecology.  



47 

 

While the use of computer technology and online learning is appealing, technology itself 

does not necessarily facilitate effective learning (Amiel & Reeves, 2008).  Analysis of many 

web-based courses has shown that there is still significant reliance on learning that is supported 

by using statements of objectives, assessment of outcomes and the hierarchical ordering of 

content.  Such courses still tend toward transmission oriented approaches, as opposed to a focus 

on the building of rich resource based learning environments that support deeper learning 

(Reeves, Herrington, & Oliver, 2004).  The effectiveness of a technology depends on the degree 

to which it is integrated into an overall pedagogical approach (Massimo, 2003).  Thus many 

online courses may not be that effective in creating learning that supports transfer into real-world 

practice.  

The rapid development of technological innovations has facilitated the convergence of 

both traditional face-to-face learning and technology-mediated learning (Graham & Dziuban, 

2008).  This hybrid or blended learning takes advantage of the affordances offered by both types 

of instructional approaches.  Blended learning is what the name implies, a formal learning 

experience that integrates face-to-face teaching and learning with online digital technologies.  

The emergence of digital and web technologies have resulted in increased interest in, and 

attention to, blended learning.  This is particularly so in relation to teaching and learning 

processes, as both educators and learners explore alternatives to traditional classroom instruction.  

Blended learning is appealing as it offers improved learning effectiveness, increased access and 

convenience, and is cost effective (Graham & Dziuban, 2008).  Blended learning has had a 

significant impact on redefining teaching and learning approaches, providing both benefits and 

challenges in education (Vaughan, 2007).  With the development and evolution of digital 
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technologies, the role of education continues to shift as educational paradigms evolve to more 

blended, online and collaborative learning models (Johnson et al., 2016, 2012).  However, while 

“the core of blended learning is the integration of face-to-face and online learning activities, it is 

important to recognize that simply adding an online component does not necessarily meet the 

threshold of blended learning” (Vaughan, Cleveland-Innes, & Garrison, 2013 p. 8).  Educators 

need to purposefully and judiciously design learning activities to make the most of the 

affordances each has to offer to enhance both the learning and teaching experiences.  Vaughan, 

Cleveland-Innes and Garrison have applied their collaborative, constructivist Community of 

Inquiry framework to support designing blended learning experiences.  They identify the 

interplay of, social presence, cognitive presence and teaching presence as facilitating deeper and 

more engaged learning in these types of settings (Vaughan et al., 2013). 

As students become adept at using technology, there is an increase in student 

connectedness to the internet outside the classroom and a critical shift in informal learning and 

socialization (Gabriel, Campbell, Wiebe, MacDonald, & McAuley, 2012; Johnson et al., 2012).  

This is resulting in a growing gap between the current use of technology in more formal learning 

environments and student expectations for its use.  In the NMC 2012 Horizon Report for Higher 

Education Johnson et al. (2012) state that faculty training does not acknowledge the fact that 

digital media literacy is increasingly important as a key skill in every discipline and profession.  

Faculty members often do not feel prepared to integrate technology into their instructional 

programs (Bonk, 2010; Efaw, 2005).  The lack of training in technology is being offset through 

professional development and informal learning; however technological proficiency is often not 

at the point of enhancing pedagogy (Ouzts & Palombo, 2004).  Suggestions to promote change in 
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the uptake and use of technologies include: introducing incremental changes, training and 

development, just-in-time support, modelling, mentoring, coaching, and sharing success stories 

(Bonk, 2010; Efaw, 2005). 

Developing expertise in the use of education technologies is important, as these 

technologies are compatible with, and provide support for, innovative educational strategies 

informed by educational constructivist theory (Herrington, Reeves, Oliver, & Woo, 2004).  

Learning environments that are immersive, authentic and accessible support more contemporary 

learning and facilitate construction of knowledge, personal understanding and deeper learning.  

This type of learning is more likely to foster engagement and enthusiasm both on the part of the 

teacher and the learner (Herrington et al., 2004; Oliver, Harper, Hedberg, Wills, & Agostinho, 

2002).  This type of deeper learning is also considered more likely to transfer into other contexts 

(Sawyer, 2007). 

Educational Trends in Medicine and Nursing 

Thomas and Brown (2011) in A New Culture of Learning: Cultivating the imagination 

for a world of constant change, proposed that Web 2.0 technology is transforming when, where, 

and how we get information and learn.  This impacts how we produce, distribute and access 

knowledge and is one of the reasons that our traditional ways of providing education in the 

workplace are being outpaced (Thomas & Brown, 2011).  Education is undergoing global 

changes in response to the changing labour market that requires adaptable and flexible 

employees who can respond to rapid change through problem solving and critical thinking, rather 

than being competent in isolated knowledge and skills (Baartman, Bastiaens, Kirschner, & Van 
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derVleuten, 2006).  One consequence of these changes is a shift from teacher-centred instruction 

for knowledge transfer to learner-centered instruction and competency-based learning. 

Both Medicine and Nursing are experiencing the same global changes and pressures. 

These changes and pressures include significant shifts in the nature of healthcare delivery, the 

roles of health professionals, and the demographics of patients (Frank, 2005; Villeneuve & 

MacDonald, 2006).  Rapidly evolving technology, a decrease in appreciation of the authority and 

expertise of professionals, along with a renewed emphasis on accountability and responsiveness 

to the patient and society, have necessitated a shift from curriculum designed to deliver 

traditional instructional learning with its emphasis on knowledge acquisition, to more situated, 

collaborative learner centred curriculums (Frank, 2005; Villeneuve & MacDonald, 2006). 

Historically medicine emphasized competence around core medical knowledge and 

expertise.  In 2005 the Royal College of Physicians and Surgeons of Canada developed the 

CanMEDS competency-based education framework (Frank, 2005).  This framework is based on 

a multifaceted set of competencies for physicians within which domain content is nested.  These 

include communicator, collaborator, manager, medical expert, health advocate, scholar and 

professional.  This competency-based education framework is used to guide curricular 

development, that recognizes Medicine as both science and art (Frank, 2005; Frank et al., 2010).  

The rationale of the framework was to reform medical education to focus on outcomes, promote 

learner-centeredness, and emphasize abilities.  This is in contrast to a previous focus on a long 

list of objectives that over emphasized knowledge, at the expense of skills, attitudes and higher 

order aspects of practice such as critical thinking, problem solving and reflection (Frank, 2005).  
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Learner-centeredness is achieved by tailoring educational content and learning strategies to meet 

learner needs and through a mix of formal and informal assessments (Kern, 2009).  A wide range 

of both traditional and more contemporary instructional strategies is now used in medical 

education curriculums.  These include; reading, lectures and demonstrations, problem-based 

learning, team-based learning, use of role models, simulation and clinical experience, in order to 

achieve the competencies in the CanMEDS framework (Kern, 2009). 

The impact of technology on medical school teaching strategies is exemplified by 

changes that have occurred in the “see one, do one, teach one” teaching strategy.  This approach 

was based on an apprenticeship model of learning by doing for the development of medical 

students’ knowledge and procedural skills, particularly for invasive and surgical procedures 

(Lenchus, 2010).  With increased focus on patient safety, an increase in technically complex 

procedures, and concerns about inconsistent teaching standards, there has been a shift to teaching 

medical student knowledge and skills through simulation using high fidelity mannequins, and 

online virtual learning environments (Kotsis & Chung, 2013; Vozenilek, Huff, Reznek, & 

Gordon, 2004)  This shift has shown an improvement in student learning (Kotsis & Chung, 2013; 

Vozenilek et al., 2004). 

Nursing education has also evolved significantly over the decades from an apprenticeship 

model in the early 20
th

 century, to a generic hospital training model, and then to university 

programs with a theoretical focus (Villeneuve & MacDonald, 2006).  By the 1990’s most nurses 

were expected to hold baccalaureate degrees.  With the increasing expansion of knowledge, there 

has been a tendency to overload curriculum content on knowledge and skill acquisition, with 
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little discussion or engagement in deep transformative learning (Sherwood & Horton-Deutsch, 

2012; Villeneuve & MacDonald, 2006).  However this tendency has been shifting in response to 

the need for teaching approaches that support flexibility and towards interdisciplinary 

competency-based education incorporating more online learning, both real and virtual, of nursing 

practice.  These new approaches support more collaborative and innovative ways for various 

health disciplines to participate in nursing education (Villeneuve & MacDonald, 2006).  

Increasingly innovative instructional strategies, such as narrative pedagogy and simulation are 

being incorporated into nursing curricula (Sherwood & Horton-Deutsch, 2012).  Narrative 

pedagogy supports collaborative learning in a community of practice environment that engages 

students and teachers together.  This community uses reflective practice and interpretive skills to 

understand the dynamics and assumptions made in a particular healthcare situation (Sherwood & 

Horton-Deutsch, 2012).  As with Medicine, Nursing is increasingly using high fidelity 

simulation to create situated, experiential, interdisciplinary, collaborative learning, to achieve a 

deeper transformative learning which is more likely to facilitate transfer of knowledge into 

practice (Sherwood & Horton-Deutsch, 2012; Wilson & Rockstraw, 2012). 

The educational shifts in Medicine and Nursing are beginning to influence education in 

IPAC.  Some of the more interesting and innovative research on education with regard to IPAC 

practice has emerged from the field of Nursing (Cole, 2005; Mikkelsen, Reime, & Harris, 2008; 

Nichols & Badger, 2008; Slyne, Phillips, & Parkes, 2012; Ward, 2011).  In 2005 Cole 

recommended the use of PBL as an instructional strategy for teaching IPAC practice (Cole, 

2005). Nichols and Badger explored the role tacit knowledge plays in nursing IPAC practice and 

behaviour (Nichols & Badger, 2008).  Results from the use of scenario based simulations 
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indicated that nursing students had better recall of scenario details and a greater awareness of the 

complexity managing infections (Mikkelsen et al., 2008).  Slyne, Phillips and Parkes (2012) 

explored the manner in which experience enhanced the implementation of nursing IPAC 

prevention knowledge into practice.  They suggested there was a need to educate to attitudes, 

beliefs and the self-efficacy of nurses, by focusing on nursing experience with specific infections 

such as MRSA, rather than to generalized IPAC concepts such as isolation practice used to 

address infections in general (Slyne et al., 2012). 

To inform the constructivist philosophical and conceptual framework for the design of 

the ICP community of learning (CoL) professional development experience throughout this 

study, I drew on concepts from Activity Theory, the Zone of Proximal Development and Situated 

Learning, as well as principles from Collaborative Learning and Knowledge Building, as well as 

the Cognitive Apprentice and Community of Inquiry frameworks.  The ICP professional 

development was situated in the context of a learning community situated in the ICPs working 

environment.  For the purpose of knowledge building, their learning experiences were mediated 

through collaborative activities.  The DBR methodology emerging from the Learning Sciences 

has been suggested as an effective research approach to study teaching and learning designs that 

are informed by constructivist frameworks (Wang & Hannafin, 2005).  In Chapter 3 I describe 

how DBR was used in this research. 
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CHAPTER 3 RESEARCH DESIGN 

How can you get very far, if you don’t know who you are? 

How can you do what you ought, if you don’t know what you’ve got? 

And if you don’t know which to do of all things in front of you,  

Then what you’ll have when you are through,  

Is just a mess without a clue, 

All the best can come true, 

If you know what, and which and who. 

Benjamin Hoff, The Tao of Pooh 

 

This chapter offers a review of Design-based research (DBR) and the rationale for 

choosing this methodology for the present study.  I describe a generic framework for the DBR 

process, as well as several key characteristics that define the methodology and how these apply 

to this study.  A description of the study participants, the research setting, and the collaborative 

process used is provided, along with a description of the research implementation framework.  

The framework includes how the research phases and data collection methods were 

implemented, as well as how the volume of data was managed.  An overview of the data analysis 

is provided as well as a discussion of the ethical considerations and the specific limitations and 

delimitations of this study. 

The Rationale for Using Design-based Research 

Design-based Research (DBR) is an applied research approach that was developed and 

designed by educators for educators, to increase the impact, transfer and translation of 

educational research into practice (Anderson & Shattuck, 2012).  While DBR originated in the 

United States, the last decade has seen an increased proliferation and global use of the method.  

A recently published systematic review of DBR  identified 162 DBR studies published from 
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2004 to 2013 (Zheng, 2015)  These studies spanned several learning domains including Natural 

Science, Social Science, Engineering, Technological Science and Medicine.  The following are 

examples in which DBR was used to explore clinical teaching and learning interventions in 

Medicine.   

Design-based research has been used to explore self-directed learning in medical 

students.  The researchers found that supportive direction from clinical teachers was a key 

element for self-motivated active learning in medical students (Dornan, Hadfield, Brown, 

Boshuizen, & Scherpbier, 2005).  Gray and Tobin (2010) reported a pilot study that used DBR to 

explore blended online and onsite learning to support teaching medical students in clinical 

settings.  The researchers in this study reported that several issues needed to be addressed to 

achieve a successful online learning community.  These included significant support to manage 

the online learning community, and that strong motivation was needed for both students and staff 

to become active in an online learning community (Gray & Tobin, 2010).  Design-based research 

has also been used to study diabetic patient educational needs and the design elements using 

Internet-enabled education (Jafari, Karimi Moonaghi, Zary, & Masiello, 2016).  Rance and 

Sweet (2016) explored the implementation of a peer education intervention to develop the 

clinical teaching skills of midwifery students (Rance & Sweet, 2016).  In addition to exploring 

teaching and learning in clinical healthcare settings, DBR has also been used to explore informal 

learning by staff in the healthcare workplace.  A model was developed using DBR to provide an 

integrated understanding of three informal learning processes by comparing informal learning 

with technology in healthcare and construction workplace learning domains (Ley et al., 2014). 
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The above examples of DBR studies illustrate expanding domains in which the 

methodology is being used.  McKenney and Reeves, (2012) however draw attention to three 

DBR studies that are better known and illustrate the various characteristics of DBR (McKenney 

& Reeves, 2012).  In 2007, Swan reported on design principles that were used to create a 

program for teacher professional development that enabled teachers to examine their practices 

and beliefs regarding the teaching and learning of mathematics (Swan, 2007).  Clarke and Dede 

(2009), used a DBR approach to develop River City, a multi-user virtual environment 

curriculum, and presented a framework on how to design a scalable educational innovation 

(Clarke & Dede, 2009).  Using a DBR approach, Barab, Gresalfi and Ingram-Gobal developed a 

complex theory of transformational play through studying the creation and implementation of 

Quest Atlantis, a 3D multiplayer virtual environment (Barab, Gresalfi, & Ingram-Goble, 2010) 

With its increased use and development as a research methodology DBR has been 

proposed as a “feasible” research method for doctoral students (Herrington, McKenney, Reeves, 

& Oliver, 2007).  A recent example of doctoral research utilizing DBR is provided by Deborah 

Lambert’s study that explored the design and building of video games to support teachers’ active 

instruction and student engagement to achieve deeper learning and development of 21
st
 Century 

competencies (Lambert, 2016).  As a practitioner and researcher in an applied healthcare field 

that is strongly influenced by experimental designs, DBR offered interesting possibilities as an 

alternate approach to the traditional methods used to study education in IPAC.  The following 

reasons explain why I chose a DBR approach for my PhD research.  The first reason is that DBR 

is a disruptive methodology focused on change.  Design-based research has been described as a 

methodological toolkit for engineering change in the complexity of real world naturalistic 
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settings (Barab, 2014).  The DBR methodology assists researchers in identifying multiple 

interacting variables, thereby facilitating a systems understanding of the events being studied.  

DBR, therefore, promises to be a beneficial approach to investigating educational approaches in 

the complexity of the healthcare workplace environment.  Learning is often situated in the 

professional workplace where teaching and learning can occur through experience, and the tacit 

sharing of knowledge, as well as through formal learning opportunities (Illeris, 2007).  The 

second reason I chose DBR for my doctoral research is that DBR is considered to be a socially 

responsive approach to inquiry and practice (Wang & Hannafin, 2005).  This is because DBR 

puts the concerns and problems of practitioners in the forefront of the research and development 

process (Herrington et al., 2007).  The collaborative nature of DBR supports the development of 

individuals and communities in which the research is nested (Barab et al., 2005).  This 

collaborative feature is one of the defining characteristics of DBR and facilitates the DBR 

objectives of contextually engineered change and social responsiveness.  In the following 

section, I will discuss each of these characteristics in more detail and highlight the usefulness of 

this methodology by linking these characteristics to my specific research.  In Chapter 7 I will 

discuss in further detail how these characteristics manifest themselves in this study. 

Characteristics of DBR 

A number of terms have been used to describe DBR including; interventionist, pragmatic, 

theoretically oriented, contextual, grounded, flexible, iterative, collaborative, interactive, and 

integrative(Amiel & Reeves, 2008; Barab & Squire, 2004; Cobb et al., 2003; McKenney & 

Reeves, 2012; Wang & Hannafin, 2005).  Of these, McKenny and Reeves (2012) suggested that 
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the defining features of design-based research are interventionist, theoretically oriented, 

collaborative, responsively grounded and iterative.   

Interventionist and pragmatic.  

DBR is considered interventionist as it impacts practice through intentionally engineering 

transformation.  Design-based researchers design solutions to real life problems to produce 

changes and to influence teaching and learning practices (Barab, 2014; Mckenney & Reeves, 

2012).  The focus of DBR is to theoretically and practically understand how and why particular 

interventions work to promote change, and how the processes and nature of particular outcomes 

(e.g., the changes that occur over time following an intervention) or outputs (e.g. the tangible 

products that result from an activity) contribute to that change (Barab, 2014; Mckenney & 

Reeves, 2012).  DBR is described as pragmatic because it is intentionally interventionist.  The 

design of effective interventions, informed by theory to improve practice, is a key feature of 

DBR (Barab & Squire, 2004).  Design-based research as a methodology is not only designed to 

refine interventions and practice, but also the theory underlying those interventions. 

Theoretically oriented.  

Design-based researchers use theory to frame the research, and they also use theory to 

shape the design of the solutions to real-world problems.  Theory contributes to the development 

of practical and applied solutions, and in turn, the practice informs theory, i.e., theory comes 

from understanding practice (McKenney & Reeves, 2012).  The theory informing the research is 

evaluated based on the extent to which the principles and concepts of the theory improve practice 
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(Cobb et al., 2003; Wang & Hannafin, 2005).  In this way, theory is embedded in the design-

based research process, “the theory must do real work” (Cobb et al., 2003, p. 10).   

Contextual.  

The shift in perspective toward more contextually distributed knowledge and learning 

recognizes that knowledge and learning are shaped by context.  Knowledge and learning must, 

therefore, be understood in light of the opportunities offered by the contexts in which people 

participate (Dai et al., 2012).  If one believes that context is important, then one needs to 

consider the relevance of naturalistic, real-life settings to learning and knowledge acquisition 

(Barab & Squire, 2004).  Design-based research is designed to achieve a greater understanding of 

the learning ecology, which is a complex and dynamic system containing multiple elements of 

differing types and levels (Cobb et al., 2003).  Being situated in a real-world context ensures that 

design-based research results continually inform the design process, that solutions are responsive 

to real issues of local practice, and are effective in improving that practice (Anderson & 

Shattuck, 2012).   

Grounded.  

The grounded nature of DBR occurs because it is anchored in a theoretical framework 

and embedded in real-world practices and contexts.  This grounding enables the research to 

address the processes, dynamics, and multiple variables that occur not only within the study 

interventions but also within the study itself.  This includes addressing associated research or 

design problems, and how or why adjustments were made within the study (Wang & Hannafin, 

2005).  Design-based Research is also considered grounded because the outputs and outcomes 
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are not only shaped by theory and the research process, but also by the expertise and experience 

of the participants that comes from their practice (McKenney & Reeves, 2012).  Participants’ 

practical insights and wisdom become embedded in the research solutions to their problems.  

Flexible.  

Wang and Hannafin (2005) defined DBR as a systematic but flexible methodology.  

Because DBR is designed to account for the contextual complexity in which the study is 

embedded, initial research and design plans are usually insufficiently detailed to address 

emerging issues.  Therefore, DBR needs to be flexible and responsive to address emerging 

issues, while maintaining the focus of the research as it evolves (Wang & Hannafin, 2005).  This 

flexibility is achieved in part through the iterative nature of DBR which distinguishes it from 

traditional empirical research approaches.  Amiel and Reeves (2008) provided a model of DBR 

that compares the research design to empirical research approaches (see Figure 2).  

 

Figure 2. Empirical versus Design-based Research (Amiel & Reeves. 2008, p. 34) 
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Iterative.  

In DBR emphasis is placed on an iterative developmental research process not just on an 

evaluation of an innovative intervention.  The development of design principles undergoes a 

series of testing and refinement cycles over time to gain insights; “data is re-examined and 

reflected upon, new designs are created and implemented, producing a continuous cycle of 

design-reflection-design” (Amiel & Reeves, 2008, p. 35).  Thus, through iterative cycles, not 

only is the intervention refined, but the theoretical framework upon which the design is based is 

extended and developed.  The use of iterative cycles leads to a better understanding of the 

process of an intervention, that is to say, how and why any intervention works or doesn’t work.  

It allows for the exploration of key variables and design limitations generating more transferable 

and useful results (Amiel & Reeves, 2008).   

More recently, McKenney and Reeves (2012) developed a generic model for DBR that 

refines the iterative process.  The generic model is as shown in Figure 3. 

 

Figure 3. A Generic Model for Conducting Design Research in Education  

(McKenney & Reeves, 2012, p. 77) 



62 

 

The model consists of three core phases: analysis and exploration, design and 

construction, and evaluation and reflection that generate theoretical and practical outcomes.  The 

planning of the implementation and spread of outcomes and outputs occurs across the model 

both influencing and being influenced by all the other elements indicating that interaction with 

practice occurs at the outset of the research and increases in scope over time.  Arrows between 

the elements are used to indicate the iterative process between all the elements which repeatedly 

feed into and inform each other.  In addition to this generic model, McKenney and Reeves 

illustrate how these iterative processes can take shape in the form of micro, meso and macro 

cycles within a study (see Figure 4).   

 

Figure 4. An example of Micro, Meso and Macro Cycles in Educational Design Research 

(McKenny & Reeves, 2012, p. 78) 

 



63 

 

The iterative DBR process can be viewed as one larger macro cycle within which several 

micro, and meso cycles can occur.  Each of the individual phases in the generic model (analysis, 

design and evaluation) can be considered a micro cycle.  Several of the micro cycles can be 

combined and take place within a meso cycle which can occur before key decisions are made 

about the design process or intervention.  A prototype of an intervention can be created though 

within a meso cycle.  Ultimately a series of meso cycles will occur within a macro cycle of a 

study. 

Collaborative and Interactive.  

In addition to being flexible and iterative, DBR is also collaborative and interactive.  

Design-based research stresses collaboration between practitioners and researchers throughout 

the process.  The practitioner is seen as a valuable partner, as researchers learn from the “craft 

wisdom” and experience of the practitioners in the field (McKenney & Reeves, 2012).  This 

collaboration assists with the application of theory in practical settings, and negotiation of the 

dynamic and complex relationships in those settings.  In turn, the collaboration between 

researcher and practitioner facilitates responsiveness to local emerging issues (Wang & 

Hannafin, 2005) 

Integrative.  

A final defining characteristic of DBR is that it is integrative, drawing from a variety of 

research approaches, and systematically using both qualitative and quantitative methodologies 

(Wang & Hannafin, 2005).  The combined use of mixed methods allows problems to be studied 

from different perspectives.  Using a combination of methods, data from multiple sources will 
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increase the objectivity, validity and applicability of the research.  A mixed methods approach 

allows data collection and analysis methods to be applied practically and effectively, and to be 

responsive to new needs and emerging issues over time as the research progresses.  This 

flexibility and adaptability requires a systematic approach and a rigorous adherence to the 

scientific principles of the various methods employed (Wang & Hannafin, 2005). 

The present study was designed to facilitate a shift in understanding of education to 

address the real and challenging problems IPAC faces regarding delivering effective education 

for HCWs.  The research was embedded in both theory and practice and involved a working 

partnership between IPAC, ICPs and myself as the researcher.  The ultimate goal of this DBR 

was to create change ICPs’ teaching practices, developing practical and meaningful solutions, 

while also contributing to the development of theory, as findings pertain to educational practices 

in IPAC and healthcare.  Table1 illustrates how this study realizes the core defining 

characteristics of DBR. 

The design characteristics, interventions and lifecycle of this research study were 

modelled after the generic framework of McKenney and Reeves as set out in Figure 3.  The 

research framework had three core phases that informed each other in an iterative manner.  For 

simplicity, I refer to these as Phases 1, 2 and 3.  Details of the research framework that guided 

this study are provided in Figure 5. 
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Figure 5. Research Framework Based on McKenney and Reeves Generic DBR Model  

Phase 1 involved the analysis and exploration of the research problem and theoretical 

framework as informed by the literature and this researcher’s experience working in IPAC. An 

online survey questionnaire was also conducted to obtain an objective understanding of the 

identified research problem in the context of local AHS IPAC educational practices and culture.  

Once the survey was completed, a Community of Learning (CoL) was formed.  The CoL was a 

group of Infection Control Professionals (ICPs) who volunteered to participate in a collaborative 

professional development experience over the course of this study.  As DBR is defined by the 

close collaboration with practitioners, early in the research, one of the first activities of the CoL 

was to participate in a focus group interview to verify and build on survey findings to gain a 
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deeper understanding of IPAC educational culture and the nature of their educational issues and 

concerns.   

Table 1 Characteristics of DBR compared with Characteristics of this Study 

Characteristics of DBR Characteristics of this study 

Interventionist 

(Barab, 2014; McKenney & Reeves, 2012) 
 Create a change in thinking about education to focus more on 

teaching and learning  

 Facilitate more effective and professionally rewarding 

educational practices by ICPs 

 Produce a research informed solution to build on IPAC 

educational practices and culture 

Theoretically oriented 

(Barab, 2014; McKenney & Reeves, 2012) 

 

 Literature was used to identify theoretical, methodological and 

conceptual problems 

 The research design was informed by  constructivist theory and 

conceptual framework 

 Applied the theories of situated, collaborative and blended 

learning to the design of  the learning community and the 

educational intervention 

 Findings contribute to theoretical understanding of teaching 

and learning in IPAC and healthcare 

Contextual 

(Cobb et al., 2003; Wang & Hannafin, 2005) 
 Situated in the real-world practice of IPAC and the complex 

healthcare environment 

Grounded 

(Wang & Hannafin, 2005) 
 Research is anchored in constructivist principles and theory and 

embedded  in the authentic practice and  responsive to the 

complexity of actual IPAC practice 

Flexible 

(Wang & Hannafin, 2005) 
 Responsive creation and implementation of the ICP 

professional development experience and  educational 

intervention  were informed by researcher and participant 

experiences, data  and issues emerging during the study 

Iterative 

(McKenney & Reeves, 2012; Wang & 

Hannafin, 2005) 

 The focus of the research goes beyond the evaluation of an 

intervention, to explore learning processes and develop design 

principles; 

 The research design was evolving and iterative with the design 

of the intervention being informed by ongoing research and 

emerging issues; 

Collaborative and Interactive 

(McKenney & Reeves, 2012; Wang & 

Hannafin, 2005) 

 The research was done in partnership with IPAC leadership, 

ICP participants and myself the researcher 

Integrative 

(Wang & Hannafin, 2005) 
 The research uses the concept of triangulation and utilizes data 

from multiple sources and different data collection methods. 
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In phase 2, the results of the survey and the focus group interview were combined with 

information from the literature and further consultation with IPAC, to inform the ongoing design 

and development of the CoL professional development collaborative learning experience.  

Through a series of meetings and workshops, the CoL designed developed and implemented a 

research-informed educational intervention.  A flipped learning (FL) strategy was used for the 

intervention.  Through a series of micro iterative cycles, both the design of the CoL and the FL 

intervention were evaluated, revised and refined with the goal of producing a sustainable, 

practical and effective professional development experience and product for the AHS IPAC 

program.  

Phase 3 of this study involved the evaluation and reflection of the design, implementation 

and research processes used in the creation of the CoL professional development experience and 

the FL intervention to develop a deeper understanding of the processes, the design principles 

used and their effects.  The reflections were useful not only for the enhancement of the CoL and 

the intervention but also for understanding the learning environments in which they were 

developed and implemented.  Given the timeframe for completing this doctoral research, the 

study focused on the first iterative macro cycle of analysing, designing and evaluating both the 

CoL and flipped learning intervention.  Because of the phased research framework, this macro 

cycle has provided feedback and direction for the continuation of further research beyond this 

doctoral research.  It is my intention as an IPAC professional, educator and researcher to 

continue with further iterative implementation cycles of analysis, design and evaluation in my 

subsequent professional work in IPAC.  Figure 6 provides additional clarity regarding the 
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design-based research methodology within this first macro cycle and focuses on the specific 

activities and cycles that took place within the study  

 

Figure 6. Research Implementation Framed in the Context of Micro, Meso and Macro Cycles in 

the DBR Process (Adapted from McKenny and Reeves, 2012) 

 

Limitations and Delimitations of this Research 

Limitations. 

One of the challenges faced by DBR researchers is the intentional involvement of the 

researcher in the research process and how this impacts the credibility and trustworthiness of the 

data and findings (Barab & Squire, 2004).  Barab and Squire (2004) noted that this is because 

researcher involvement is “actually causing the very same interactions they are making claims 

about” (p. 9).  To address this, they stated that “it is the responsibility of the researcher to draw 
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on methodological practices consistent with other qualitative methods” (p. 10).  Thus as a 

researcher intimately involved in the present study’s research process, my various roles as 

researcher, educator, and practitioner posed a limitation to the study.  To address this, I 

employed the strategies of triangulation, member checking and external audits as outlined by 

Creswell (Creswell, 2012).  Wang and Hannafin (2005) also recommended creating transparency 

through the systematic documentation of decisions and identified problems, and how they were 

addressed and accounted for.  

Methodological triangulation is the combination of different methodological approaches 

to cross check results for consistency, enhance the confidence in research findings, and reduce 

possible bias from the use of a single method (Seale, 2004).  The collection of different types of 

data from diverse sources facilitates the exploration a problem from different perspectives, and 

the convergence of these perspectives provides a corroboration of research findings (Creswell, 

2012; Seale, 2004).  In DBR  trustworthiness and credibility are strengthened by the use of 

multiple sources and different kinds of data to make connections between intended and 

unintended outcomes (The Design-Based Research Collective, 2003).  In this study, I used 

multiple data sources and different data collection methods to cross-check for consistency, 

explore problems from multiple perspectives, corroborate findings and make connections 

between emerging concepts.  The multiple data sources are described in detail later in this 

chapter. 

To further ensure trustworthiness and credibility I also employed the use of regular 

member checking, external audits and expert opinion.  Member checking involved regularly 
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asking participants for their feedback on data interpretation and findings to assess their 

representativeness, completeness, and fairness throughout the study.  This was done during 

workshops, meetings, via email and over the phone.  Regular discussions with my supervisors 

regarding decisions, next steps and emerging findings facilitated my self-reflection and provided 

objective feedback that also enhanced the credibility and trustworthiness of the research.  

External audits were conducted by a research assistant who was hired for her observation, 

documentation and research skills.  The research assistant was asked to take notes and observe 

individual and group interactions (including mine) during all workshop activities.  She was also 

asked to review and provide feedback on the online learning module developed during the study.  

After each workshop we reviewed her observations and compared notes.  During the data 

analysis I referred to her notes to compare her observations with my own.   

In addition to my involvement as a researcher, another limitation of this study is linked to 

the iterative design of the DBR approach.  As this study is limited by the time needed to 

complete my doctorate, only one macro iteration of the project was completed.  Thus early 

findings may lack the refinement and maturity to significantly impact practice and contribute to 

theory development beyond local theoretical contributions (McKenney & Reeves, 2012).  At this 

juncture in the DBR process, the challenge will be to scale up or generalize the findings to 

inform the implementation of insights or findings to other contexts.  

The value of repeated iterations integrating the management of design, theory, problem 

and contextual components of DBR provides an ecological focus that contributes to the 

trustworthiness and credibility of the research (Barab, 2014).  For example, the value of the 
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research being grounded in the complexity of the real world context is that it allows for an 

accounting of interacting and confounding variables.  Further, because DBR focuses on process, 

the credibility and trustworthiness of conclusions drawn from data depend on the sound 

generation of data, and revision of data collection procedures, which are important aspects of the 

iterative cycles (Cobb et al., 2003).  Researcher involvement with participants and the research 

process are systematically addressed as issues arising from researcher interventions are 

accounted for by being integrated into changes in developing theory, and by DBR knowledge 

being produced by extended multiple iterations which test, refine and develop effective models 

and interventions (Barab & Squire, 2004).  

Because this present research study cannot rely on repeated macro iterations and cycles 

of research to strengthen credibility and trustworthiness, it was important to maintain transparent, 

systematic and thorough documentation of how findings were interpreted and design decisions 

were taken, during the micro and meso iterations of the research process.  Two research journals 

were kept to achieve this, one that tracked data collection and analysis decisions and one that 

focused on capturing and organizing my insights, intentions, thoughts and reflections about the 

research.  The research journals will be discussed in further detail later in this chapter. 

Delimitations. 

Although I identified the impact of conducting only one macro iteration as a 

methodological limitation, the choice to conduct one macro iteration was also a delimiting factor 

in this study as it was an intentional design decision.  Two macro iterations of the professional 

development experience could have been conducted consecutively over two six-month blocks.  
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However, one macro cycle of the professional development experience over a period of one year 

followed the inherent workplace rhythms of IPAC practice and allowed for time to accommodate 

workplace demands.   

A second delimitation was to situate the study within the bounds of the AHS IPAC 

program.  This decision was taken because the program afforded access to a breadth and 

diversity of IPAC practice as well as a number of ICPs.  In addition, the research was familiar 

with the IPC practice and culture of the program and therefore was more aware and sensitive to 

existing educational practice challenges.  A third delimitation was the decision to use a flipped 

learning strategy as the core teaching and learning intervention in the ICPs’ professional 

development experience.  This choice influenced design decisions taken in the development of 

the CoL, the teaching and learning activities used, and the decision to introduce the authoring 

software Articulate Storyline 2 to the ICPs.  Each of these elements, in turn, contributed to 

shaping the ICPs learning experience in the CoL.  

Collaboration, Setting and Participants 

As collaborative partnerships are an integral part of DBR, communication was 

established with AHS IPAC leadership early in the research process to outline the study and its 

practical applications to the IPAC program, and to obtain permission to conduct this research 

within the program (see Appendix A for a copy of the permission letter).  As a member of the 

IPAC community, I followed established channels of communication and meeting processes 

throughout the study.  As the research activities were integrated into ICPs’ practice, formal 

endorsement of the study was important to obtain protected time at work for ICP participants’ 

and for ICPs to feel comfortable participating in the study during working hours.  The study 
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activities, such as workshops, meetings, communications, data collection, and field observations, 

took place during normal working hours.  In addition to the endorsement of the study, I received 

significant support from my IPAC leadership in the form of time to work on my PhD and access 

to AHS IPAC resources.  These resources included but were not limited to access to IPAC staff, 

office space and equipment; sponsoring and support for conducting the CoL workshops; and use 

of AHS IT technologies, including email, video conferencing, and the acquisition of new 

software.  Throughout the study, regular updates were provided to IPAC leadership.  

The DBR collaborative process is a natural fit with IPAC professional culture.  Infection 

Control Professionals take professional accountability seriously.  Consequently, they 

demonstrate their leadership role by working collaboratively with others, sharing knowledge and 

expertise, supporting research, bringing creativity and innovation to their practice, and seeking 

opportunities to influence and educate themselves and others (Friedman et al., 2008).  

Participants for this study were recruited from frontline ICPs employed by the AHS IPAC 

program.  The study participants were located in all of AHS’s five Zones (North, Edmonton, 

Central, Calgary and South) thus providing a representation of IPAC practice across the Province 

of Alberta.  These frontline ICPs are supported by two teams within the Program who were not 

engaged in educating HCWs: Surveillance, and Standards and Projects.  As I was interested in 

ICPs’ educational practices regarding HCWs, I chose to exclude ICP staff that worked in these 

two teams.  I also excluded ICP staff who worked for Covenant Health contracted to AHS, as 

well as staff who worked on a casual basis (i.e., did not have a regular FTE or full-time-

equivalent position), and staff who were on maternity leave.  This left a convenience sample of 

87 ICPs eligible to participate in my study.   
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There were two recruitment phases for this study: one for the online survey questionnaire, 

and one for participation in the CoL.  In the first recruitment phase, a letter with a link to the 

online survey questionnaire was sent to the eligible ICPs via email requesting participation in the 

survey (see Appendix B for a copy of the recruitment letter).  As the survey was anonymous, 

participation in the survey was accepted as informed consent.  Further details of the survey 

development and recruitment are discussed in the data collection section below.  The second 

recruitment phase was for a smaller subset of ICPs from across the Province, to participate in the 

CoL professional development learning experience.  Again a letter recruiting participation was 

mailed out to all 87 eligible ICPs via email (see Appendix C for a copy of the letter).  In 

compliance with IPAC leadership’s request, any ICPs interested in participating in the CoL were 

asked to contact their Director to review their interest in participating and obtain permission to 

participate.  This step was taken so that the Director could assess the IPAC demands and 

subsequent workload in their zone and in granting permission ensure the ICPs were given time to 

participate in the study.  In total, eight self-selected ICPs obtained permission and volunteered to 

participate in the CoL.  These eight ICPs came from of all the AHS Zones across the Province. 

The participants also represented a mix of urban and rural practice, and three healthcare sectors: 

acute care, continuing care, and community.  

Data Collection and Management 

Given that the intent of the study was to learn from participants and explore processes, 

the data collection tools and processes in this study were informed predominantly by a 

qualitative research approach.  As DBR supports the concept of triangulation and the use of 

varied data sources and collection methods, data collection activities varied within and across the 
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phases (Herrington et al., 2007).  As DBR processes are complex, with large amounts of data 

collected from multiple data sources, I created a phased implementation framework to guide data 

collection.  The framework follows the 3 phase process of my research framework, and 

summaries data collection activities and sources throughout the study (see Figure 7). 

 

Figure 7. Data Collection Activity Framework 

Data collection occurred over a period of 19 months from April 1, 2014, to March 2016.  

A combination of an online survey questionnaire, focus group interviews, short one-page paper 

questionnaires, field observations of ICP educational practices, researcher journals, researcher 

and researcher assistant notes, documents and educational products created during the study were 

used as sources of data.   
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Apart from the online survey, field observations and the researcher journals, the majority of the 

data collection activities occurred during the course of the CoL.  These data collection activities 

are presented Figure 8.  To facilitate data collection management, given the number of data 

sources and the volume of data collected, I also created a table that links the data sources in the 

various phases to the study sample, the collection methods and tools, and the storage location 

and the method of analysis (see Table 2).  In the following section, I explore the purpose and 

process of each of the different types of data collection activities.  

Table 2 Summary of Data Sources, Methods and Analysis 

Data Sources Sample Method/ Tool  Data Storage and Method 

of Analysis 
Phase 1: 

Electronic Survey 

Convenience 

Sample: N = 47 

 

 Online questionnaire  

using Survey Select   

 (AppendixD) 

Descriptive Statistics and 

Qualitative thematic analysis 

of content  

 Excel data base 

 QSR NVivo 10 

Phases 1 and 3 

 Focus group interviews 

conducted in Workshop 

one and 3 

Convenience 

Sample:  

 N=8  CoL  

participants 

 Question guides  

(Appendix E) 

 

Qualitative thematic analysis 

of content  

 QSR NVivo 10 Software  

Phase 1, 2 and 3  

Short Questionnaires after 

each workshop 

 

Convenience 

Sample:  

 N= 8 CoL 

participants 

One page questionnaire - 

paper based  

(Appendix F) 

Qualitative thematic analysis 

of content  

 QSR NVivo 10 Software 

Phases 1, 2 and 3 

Field observation of 

educational practices as 

opportunities arose 

Subset  from CoL 

N= 3 

Observation Tool – paper 

based 

(Appendix G) 

Qualitative thematic analysis 

of content  

 QSR NVivo 10 Software 

Phases 1, 2 and 3 

Documents, products 

(e.g., minutes, storyboard, 

communications, 

researcher notes) 

NA NA Qualitative thematic analysis 

of content  

 QSR NVivo 10 Software 

 AHS personal drive files 

Researcher journals: 

 Experience, decision 

and events 

 Data decisions 

N=1 Researcher  Online journals 

QSR NVivo 10 Memos 

Qualitative thematic analysis 

of content  

 QSR NVivo 10 Software 
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Figure 8. Community of Learning (CoL) Overview 

Types of data collection activities. 

Online survey questionnaire. 

The purpose of this survey questionnaire was to obtain a snapshot of current ICP 

educational practices and experience in AHS.  While information about IPAC educational 

practices was obtained from the literature, this information was limited and described in the 

context of specific research goals rather than describing ICPs’ educational practice itself.  I was 

interested in exploring educational practices that are provided in the course of everyday ICP 

work experience to gain a deeper understanding of the nature of those practices.  In conjunction 

with information from the literature, data from the survey was used in the development of the 

CoL learning experience, as well as to inform AHS IPAC leadership of the necessity for ICP 

educational professional development, particularly as it pertains to their local educational needs. 
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The survey was developed using Survey Select software provided by AHS Information 

Technology (IT). The AHS IT network provides a secure, protected platform to develop and 

collect online data.  The online questionnaire was an easy and effective way to maintain 

confidentiality and access a large number of ICPs distributed across a wide geographic area.  By 

using AHS email, the survey questionnaire was easily accessible to all ICPs.  The questionnaire 

was comprised of 15 questions.  The first seven questions were either demographic or short and 

structured.  The remaining eight questions were unstructured and open-ended.  A copy of the 

questionnaire is provided in Appendix D.  The questionnaire was pilot tested by eight IPAC staff 

members who were recently retired but still working occasionally for the IPAC Program or in the 

Surveillance and Standards and Projects teams.  Modifications were made to the survey based on 

the pilot feedback.  An email with a link to the survey questionnaire was sent out to the sample 

of ICPs inviting them to participate.  The survey was open for four and half weeks.  After the 

first email invitation, two reminder emails were sent out approximately ten days apart.   

Focus groups. 

Focus group interviews were used in the CoL workshops because they are useful research 

tools for bringing people together with common attributes to explore shared experiences and 

team learning through interaction (Kern, 2009).  Focus groups can promote self-disclosure 

amongst participants in the form of focused discussion, providing qualitative data about what 

people really think and feel (Krueger & Casey, 2000).  Focus groups are advantageous, as they 

can generate new ideas within a social context when there is limited time to collect information 

(Breen, 2006).  Focus group interviews are also valuable for gathering information for program 

and product development.  The use of focus group interviews at the beginning and end of the 
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CoL facilitated the collection of before and after data to assess processes and changes in 

educational understanding and practice through participation in the CoL and the CoL activities.  

The specific intent of the first focus group interview was to collect qualitative data to build on 

the findings from the survey questionnaire and to gain a deeper understanding of IPAC 

educational experiences, expertise, beliefs, attitudes and understanding regarding their 

educational practices.  The specific intent of the second focus group interview at the end of the 

CoL was to have the ICP participants reflect on their learning and experience in the CoL as well 

as to evaluate the CoL by outlining challenges they encountered and suggestions for 

improvement.  To conduct the focus group interviews I developed question guides using a series 

of open-ended questions.  Copies of these guides are provided in Appendix E. 

Short paper-based questionnaires.   

Short paper-based questionnaires were used to gather data on participants’ learning 

experiences at the end of each of the three workshops.  Responses informed next steps and the 

scaffolding process for the ICP’s professional development in the CoL.  The questionnaire was 

comprised of two questions: the first asking them to identify and comment on three key learnings 

from the day, and the second on any challenges they had experienced.  These questionnaires 

were purposely kept short, so they were easy to complete, facilitating participation by all 

members of the CoL.  A copy of the questionnaire is provided in Appendix F. 

Field observations.   

The data collected from the online survey, focus group interviews and short 

questionnaires was all based on self-report, and therefore was subject to the risk of under or over 
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reporting of issues by participants.  To address this concern, before and after field observations 

of the educational activities of a subset of ICPs in the CoL were conducted.  Observation 

provides the opportunity to record information as it occurs and is a process of gathering open-

ended information first hand.  It is a means to study actual behaviour and ideas or concepts that 

have not been made explicit in the self-reported data (Creswell, 2012).  This approach requires 

good listening skills and careful attention to details.  In observing CoL participants performing 

formal education, as a researcher, I took the role of non-participant observer, taking notes 

without becoming involved with the activities of the participants.  The initial observations were 

intended to occur at the beginning and end of the study.  However, reality dictated that the 

observations at the beginning of the study occurred during the first half of the CoL experience 

rather than right at the beginning.  Formal IPAC education opportunities occur periodically, or 

on an as-needed basis.  Therefore, I was only able to conduct observations on the CoL 

participants willing to volunteer to be observed as the opportunities presented themselves.  The 

observation tool I developed for this study was based on the concept of the learning ecology and 

took into account the relationships amongst; instructor, learners, content, teaching strategies, 

technologies used and environment.  The observation tool was pilot tested on a volunteer ICP 

providing education to unit managers and educators.  Modifications to the tool were made based 

on the pilot test.  A copy of the observation tool is provided in Appendix G. 

Researcher journals.  

I kept researcher journals throughout the study to facilitate transparency by methodically 

documenting identified problems, and how they were responded to and accounted for.  This 

documentation was important given that, as a researcher, I was involved, in collaboration with 
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the participants, and in systematic alterations of methods and designs to respond to issues as they 

emerged during the study.  I kept two journals.  One journal focused specifically on decisions I 

made regarding data analysis.  The second journal focuses on capturing and organizing my 

insights, intentions, thoughts and reflections about both the research as it occurred and my 

experience of the research process.  At the outset of the study, I created a set of criteria, based on 

discussion with my supervisor, to guide what I would write about as well as when and how often 

I would write.  These criteria included (a) documenting the purpose of keeping the journal as a 

data source, a tool to organize my thoughts and capture the research process and experience; (b) 

creating a list of topics I would write about including events, design decisions, insights, 

experiences and feelings; and (c) the frequency I would write.  I wrote when specific research 

events occurred, to capture steps taken, decisions made, emerging concerns and what I was 

thinking and feeling in relation to those steps, decisions and concerns and as needed. 

Documents and educational products.    

Given that a deeper understanding of the phenomenon under investigation can develop 

while the research is in progress, the systematic and comprehensive documentation and 

recording of the design progress are important in DBR (Cobb et al., 2003).  Documents can be a 

rich source of data (Creswell, 2012).  Documentation was kept of communications, procedures 

and processes throughout the CoL activities.  Meetings were held online using Microsoft Lync
©

, 

a communication software that has the basic features of; instant messaging, video-conferencing 

and VoIP (voice over Internet Protocol).  Meeting conversations, and chat texts were recorded 

and preserved as data sources.  Data sources also included: meeting agendas and minutes, 

products and tools used in meetings and workshops, and notes created by me and my research 
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assistant that captured evolving conjectures and how emerging issues were managed in the CoL.  

Documents created during the CoL pertaining to the design, development and implementation of 

the research informed FL intervention for ICPs to use in the education of HCWs were also kept 

as data sources.  The data included the storyboard and the FL products being an online module 

and an ICP toolkit/guide.  

Data Analysis 

As data were collected, they were collated, cleaned and entered into Microsoft Excel
©

 

and QSR Nvivo10
© 

software to be analysed. QSR Nvivo 10 is a qualitative data analysis 

computer program that provides a set of tools to assist in the qualitative analysis process.  The 

program facilitates storing, organizing, coding and searching data (Bazeley & Jackson, 2013).  

Data collation involved organizing the data, transcribing it if required, and saving it in a format 

that could be entered into data analysis software.  The data was then cleaned by inspecting it for 

errors or missing data.  This included listening to transcribed data to verify the accuracy of the 

transcription.  Since data was collected from multiple sources at the same time, I created a data 

management guide to facilitate data organization.  This guide kept track of the collating, 

cleaning, entering and preliminary analysis processes (see Table 3). 
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Table 3 Data Management Guide 

Data Source Data 

collected 

Data collated 

/Transcribed 

Data entered Data 

cleaned 

Preliminary 

Analysis 
Online Survey Yes Yes Responses into MS 

Excel  

Yes into QSR Yes Yes 

Field Observations  

Pre C of L Yes Field notes in MS Word Yes Yes Yes 

Post C of L Yes Field notes in MS Word Yes Yes Yes 

Workshop one  

Focus group Yes Transcribed Yes Yes Yes 

Discussions Yes Transcribed Yes Yes  

Short Questionnaire Yes Into MS Word or PDF Yes Yes Yes 

Researcher Notes Yes MS Word doc Yes Yes Yes 

Research Assistant Notes Yes MS Word doc Yes Yes Yes 

Documents:  

Minutes, products, resources 

Yes Yes 

Where possible 

Yes NA Yes 

Workshop two  

Short Questionnaire Yes MS Word or PDF Yes Yes Yes 

Research Assistant Notes Yes MS Word Yes Yes Yes 

Researcher Notes Yes MS Word Yes Yes Yes 

Documents 

Minutes, products, 

resources 

Yes Yes 

Where possible 

Yes NA Yes 

Workshop three      

Focus group Yes Transcribed Yes Yes Yes 

Evaluation Discussions Yes Transcribed Yes Yes Yes 

Researcher Notes Yes Yes MS Word Yes Yes Yes 

Research Assistant notes Yes MS Word Yes Yes Yes 

Documents:  

 Papers 

 Resources 

Yes Yes  

Where possible  

Yes NA Yes 

Short Questionnaire Yes Yes Yes Yes Yes 

C of L Lync Meetings  

Meeting documents: 

 Agenda, minutes, 

products 

Yes Yes MS Word Yes Yes Yes 

Intervention Flipped 

Learning 

 

Part 1 online  

 AS2 Storyboard 

 Pilot results 

Part 2 F2F 

 Scaffolding Toolkit 

 Reflection Guide 

 

Yes 

Yes 

 

Yes 

Yes 

 

AHS drive 

AHS drive 

 

Yes MS Word 

Yes MS Word 

 

NA 

NA 

 

Yes 

Yes 

NA 

 

NA 

 

Yes 

Yes 

NA 

 

NA 

 

Yes 

Yes 

Researcher Journals  

Experience Journal 

Data Journal 

Yes 

Yes 

Yes QSR Memos 

Yes QSR Memos 

Yes 

Yes 

NA 

NA 

Yes 

Yes 

 

Data analysis commenced with the analysis of the online survey questionnaire.  All data 

from this questionnaire was first imported from Survey Select
©

 into Microsoft Excel
©

.   
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Measures of central tendency, i.e., mean, median, mode and range, were used to summarize 

overall trends in the survey data, particularly regarding the demographic data.  To explore 

relationships amongst the survey concepts and the demographics, and to provide an 

understanding of variability in data and identify possible relationships between concepts, 

contingency tables were used even though the sample for the survey was not random.  To do this 

Excel’s descriptive statistics and Chi-Square test were used to analyse the seven demographic 

and structured questions.  Where cell numbers were too small to perform a Chi-square 

calculation, data in Likert scales was collapsed to increase cell numbers.  Once the data were 

collated and analysed in Excel, all the data were then imported into QSR Nvivo 10 for analysis 

of the remaining eight open-ended questions in the survey questionnaire.  Only the survey was 

entered into Excel; all other data were entered directly into QSR Nvivo 10 for organization, 

cleaning and analysis. 

An iterative and systematic process for coding of the qualitative data was used, with a 

focus on identifying emerging themes (Creswell, 2012).  Text or image segments were coded 

digitally into emerging categories also referred to as ‘nodes’, which were linked directly back to 

original data sources.  Definitions were created for the nodes as they were generated.  As coding 

continued, nodes were organized into groups for conceptual clarity.  As the nodes were 

generated, they were organized in hierarchical groups forming branches of ‘trees’ (see Figure 9).  

The nodes were examined for overlap or redundancy and were reduced, aggregated and 

reorganized into key themes.  This was achieved by cutting, pasting, appending or merging 

nodes into other nodes.  These coding changes were tracked by documenting the changes in 

memos attached to each node.  Each tree or hierarchical group of nodes was colour coded for 
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organizational purposes.  This became important for organizational clarity during the different 

cycles of analysis that occurred in the study.   

 

Figure 9. An Example of Node Trees in QSR NVivo 10 

Ideas about the nodes arising during analysis were kept in ‘memos’ linked to each of the 

nodes.  These memos were important for moving the analysis to a conceptual level of thinking, 

and for linking concepts with specific examples in the raw data (Miles & Huberman, 1994).  
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These memos were dated and linked to data sources or other nodes to anchor the data using ‘see 

also links’ or ‘annotations’ in the QSRNvivo 10 software (Bazeley & Jackson, 2013).  Memos 

were also colour coded corresponding to the node tree to which they were linked.  Information in 

the codes was analysed by comparing and contrasting the data for information that contradicted 

or did not support information in emerging themes. 

Thematic categories were organized into layers based on their levels of 

interconnectedness.  Themes were also identified as major or minor, expected or unexpected, and 

hard to categorize (Creswell, 2012).  Saturation was considered to be reached when no new 

themes or information to support themes was emerging from the data.  At that point, coding was 

stopped and a review of the memos was performed to synthesize and summarize the themes.  

Four cycles of analysis occurred during this study (see Figure 10).  The first cycle was a 

preliminary data analysis that occurred after each event or data collection activity was 

completed.  This preliminary analysis served to iteratively inform the next steps in the study.  

The second cycle was a sequential, time-based approach that analysed the data in the order that it 

was collected after all data collection had been completed.  This systematic approach provided 

an organized process for making sense of the large amounts of data and helped to manage the 

stress and anxiety that arose when facing the overwhelming volume of data to be analyzed.  The 

sequential time bound approach facilitated further collation and synthesis of data and resulted in 

the identification of four broad overarching categories.  I labelled these categories as (a) ICP as 

Educator, (b) ICP Professional Development CoL Experience, (c) Designing Flipped Learning in 



87 

 

Healthcare, and (d) Conducting DBR in a Healthcare Setting.  These four broad categories were 

compared to and linked with the research goals and questions.   

 

Figure 10. Data Analysis Cycles 

The third analysis cycle stemmed from the second and involved a thematic approach.  All 

the data sources were re-examined and the data recoded under the four broad categories 

identified in the second cycle to identify key themes emerging within those categories.  In this 

cycle, data were synthesized further, and findings from different data sources (e.g. the online 
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survey questionnaire, the first focus group and initial field observations) were integrated under 

common themes or newly identified themes.  In this cycle, I was able to move from a descriptive 

analysis to more analytic explanations of the data, expanding on and refining what was observed, 

as well as looking at relationships and process to theorize how or why things occurred.  The 

fourth cycle of analysis occurred during the writing of this dissertation as the understanding of 

findings was further refined and synthesized.  During this phase, tentative relationships were 

refined into visual diagrams and models presented in the results chapters of this dissertation.  

Ethical Considerations 

Ethical concerns are of primary consideration in the research process and are needed to 

ensure respect for the human dignity of the participants, researchers and the public as a whole.  

The respect for human dignity is informed by three core principles: respect for the person, 

concern for their welfare, and maintaining justice, that is treating people fairly and equitably 

(TCPS, 2010).  It is important therefore that these concepts be pervasive from the beginning of 

this research study until its completion and distribution.  In other words, the whole of the 

research process needs to engage in ethical practice, and follow ethical principles, incorporating 

these into the design, execution and oversight of the research (Creswell, 2012; TCPS, 2010).  

This study was approved by the Conjoint Health Research Ethics Board (Ethics ID: REB13-

1129) and received scholarly review by my supervisory committee to ensure core ethical 

principles and research standards were addressed.  The ethical issues of informed consent, 

confidentiality and security of data, assessment of risk and benefits, as well as potential issues 

raised by my dual roles as researcher and IPAC professional will be discussed. 
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Informed consent.   

Informed consent was obtained from the participants prior to the commencement of the 

research activities in the study.  A copy of the consent form is provided in Appendix H.  Consent 

was voluntary, informed and ongoing.  In the consents, participants were provided with 

information about the study design, how and for what purposes data would be collected, and how 

the findings would be disseminated.  Participants were also informed of any potential risks and 

benefits to them, that they were under no obligation to participate in the study, and that they were 

free to withdraw from the study at any time without any repercussions.  As DBR is an emergent 

study design, minor modifications were made within the research process from time to time.  

These modifications were noted during the ethics renewal process and reviewed with the ethics 

board, following recommended protocols.  When modifications and changes to research 

activities were made, the changes and consent processes were reviewed with participants, and 

ongoing informed consent was obtained.  

Confidentiality and security of data.   

The purpose of confidentiality is to ensure respect for privacy and to safeguard entrusted 

information.  Participants needed to be protected from any threat of repercussions in their 

employment resulting from information about their educational practice and performance.  

Participants were informed of the measures that would be taken to ensure confidentiality and 

security of any data collected pertaining to them.  Confidentiality was maintained throughout the 

study and addressed in different ways for different aspects of the study.  Anonymity was 

achieved in the online survey by the survey design.  In the CoL all participants were assigned an 
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identifier number.  Where possible, data collected and documents used in the study had personal 

identifiers removed and replaced with the identifier numbers.  The code key linking participant 

names with identifier number was kept separate from the study data and was only accessible by 

me as the researcher.  All data has been reported in aggregate form to ensure privacy and 

confidentiality.  Care has been taken to present all data in a respectful and sensitive manner, 

ensuring that no data is reported in a manner which would allow the identification of specific 

individuals.  This was particularly important because of the small number of participants in the 

CoL, and AHS IPAC leadership’s and other ICP’s awareness of their participation. 

I initially considered exploring the data by treating each participant as a case study.  

Upon further consideration, I decided against this approach because of the visibility of 

individuals in this small number of participants, which created difficulty in preserving their 

anonymity.  For this reason, I have also removed the identifier codes from individual quotes used 

to illustrate emerging concepts and themes.  I was concerned that if all the quotes from a 

particular participant were collated together, it might be possible to identify that participant.  

Where ICP group conversations are provided, I have assigned a letter e.g. A, B, C, etc. to 

comments to distinguish speakers in the conversation. 

Permission to publish data was obtained from participants and the AHS IPAC 

department.  To ensure its security, all data was password protected and kept on computers with 

sufficient firewalls and antiviral software.   

Any unnecessary paper or information that was generated during the study, but was not 

part of the study documentation or data collation, was destroyed on a regular basis using AHS 
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secure recycling throughout the study.  Any digital audio recordings were scrubbed from 

recording devices as soon as the data was transferred to a secure digital file.  All paper 

documents and data were scanned and organized digitally in computer files and stored on a 

restricted secure AHS computer drive.  Upon completion of the study, all paper and digital files 

will be retained for five years then destroyed as per the University of Calgary Retention Rule. 

These will include study documentation, identifier code key, raw data, interim data coding and 

final data.  After five years, all paper will be destroyed using secure AHS recycling; and digital 

files will be deleted.  Only data necessary for ongoing research will be retained.   

Assessment of risk.   

Risk assessment is based on the seriousness of the potential harm.  Harm includes any 

negative effect on the welfare of participants.  While the risk of harm to participants in this study 

was minimal, because of the participatory nature of this study, the risk of loss of anonymity was 

difficult to achieve for those participating in the CoL due to the small numbers involved and the 

visibility of the activities of this group.  Although this risk was mitigated as much as possible 

with the measures to address confidentiality of data, the possibility of this risk needed to be 

acknowledged to the participants.  Other potential risks identified in this study included pressure 

to participate in the study and work pressure from an increase in workload.  Participants needed 

to be protected from undue influence or coercion, particularly during the recruitment phases of 

the study.  Participants also needed to be protected from any threat, real or perceived, of 

repercussions in their job from their participation or performance in the study.  Transparent 

discussion of these issues with participants and ongoing informed consent throughout the 
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research was designed to help mitigate these risks.  Support for protection of ICPs time and 

workload issues was also sought from the IPAC leadership for those participating in the CoL.   

Benefits.   

The risks of participation in the study were also weighed against the benefits of 

participation.  The benefits to participants likely varied depending on their degree of 

participation in the different aspects of this study.  The entire IPAC program will benefit as 

ongoing professional development will be made available to all ICPs in AHS upon completion of 

the study, including access to the educational resources and tools used in this study.  In general, 

all those participating in the study benefited from the professional development experience by 

improving their knowledge and awareness of educational issues.  Any resulting increase in 

expertise can lead to greater job satisfaction and confidence with regard to educational practices.  

For those participating in the CoL, there was the opportunity for a deeper learning about 

instructional design and education, and the opportunity to take on a leadership and mentorship 

role in IPAC education.   

Researcher conflicts.   

My dual roles of researcher and IPAC professional created a potential risk to myself in 

this study because of the professional and trust relationships held with participants.  If conflicts 

arose from differences between my participant colleagues and me during the CoL collaborative 

partnerships, it could have implications for both the research and the workplace.  Other risks 

included the possible compromise of my independence and objectivity or pressures that may 

influence my ethical behaviour.  To mitigate these potential conflicts of interest and resulting 
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risks, identification of these issues and transparency through disclosure was important.  A clear 

definition of roles, responsibilities, communication and reporting structures both as a researcher 

and as colleague were established.  In addition, a clear understanding of the ownership of data 

and publishing rights was established.  This was important particularly in light of the 

collaborative, practical aspect of the research, and time spent by both this researcher and her 

colleagues participating in the study during work their normal hours of employment. 

In the following four chapters, I explore the findings from this DBR study.  Each chapter 

is based on one of the overarching categories identified in the cycle2 analysis and the 

corresponding themes associated with those categories that emerged in the subsequent cycle 3 

analysis as shown in Figure 10.  Chapter 4 explores findings related to ICP as educator.  Chapter 

5 examines the findings from the CoL professional development experience, and Chapter 6 looks 

in greater depth at the core CoL core flipped learning intervention.  The last findings chapter, 

Chapter 7, describes the outputs and outcomes of this DBR research, the researcher’s experience 

using DBR, and how the DBR characteristics specifically manifest in this study. 
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CHAPTER 4 INFECTION CONTROL PROFESSIONAL AS EDUCATOR 

This is the value of a teacher, who looks at a face and says there’s something behind that and I 

want to reach that person, I want to influence that person, I want to encourage that person who 

is behind that face, behind that colour, behind that language, behind that tradition, behind that 

culture. I believe you can do it. I know what was done for me. 

Maya Angelou 

 

In this chapter, the first of four chapters dealing with the results of the research, I 

examine the theme of ICP as educator.  I begin by describing the demographic characteristics of 

the study participants as they pertain to the role of ICP as educator.  This includes their 

educational expertise and training and their experience in IPAC.  I then explore the following 

four aspects of ICP as educator. 

a. The nature of ICP’s educational practice in terms of its perceived importance to their 

IPAC role, the complexity of their educational practice, the importance of ICPs’ 

relationships with HCWs in the context of their educational practice, and the problems of 

role confusion, expertise and credibility.  

b. The circumstances that trigger IPAC education as this impacts how ICPs choose to 

educate and the degree of control they have over the design and development of their 

education.  

c. The strategies ICPs use to educate including formal, informal and online education.  This 

includes how the ICPs develop and implement those strategies, as well as the challenges 

they encounter in the process. 

d. The perceived effectiveness of IPAC education challenges around assessment and 

evaluation, and what ICPs perceived as success in their educational practice. 
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Figure 11 provides a simplified model of ICP educational practice.  In this chapter, I explore 

and build upon the aspects in each section of the model and provide a final detailed summary of 

the model at the end of the chapter.  Finally, I discuss the ICPs’ requests for educational 

professional development and consider how the findings noted in this chapter informed the 

design and development of the ICP Community of Learning (CoL), which is discussed in 

Chapter 5.  

To develop a meaningful and relevant professional development experience for AHS 

ICPs, one that provided practical solutions to real problems, and creates sustainable change 

within the AHS IPAC program, it was important first to understand local AHS ICP educational 

practice.  While the literature review provided insight into IPAC educational practice, the 

representation of that practice is incomplete.  In the review of the literature, it was discovered 

that the major focus in IPAC is the use of conventional educational approaches to achieve 

particular behaviour change outcomes.  The literature does not adequately focus on studying the 

dynamics of IPAC educational practice itself.  In the context of conducting DBR research, it was 

important to validate my findings from the literature and to gain a baseline understanding of the 

nature of AHS ICP educational practice in order to make more authentic and contextually 

relevant research informed decisions in the study.  To accomplish this, I analysed data collected 

from three sources: (a) the online survey questionnaire, (b) the first focus group interview 

conducted in workshop one in the CoL, and (c) the initial field observations of formal ICP 

educational practice.  
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Figure 11. Overview of ICP as Educator 

The analysis of the online survey questionnaire, both validated and expanded upon the 

observations from the literature review regarding AHS ICP practice.  The analysis of the focus 

group interview further corroborated those findings and created a deeper understanding of that 

practice.  The questions set out in the focus group interview question guide were designed to 

both align with and build on the questions in the online survey questionnaire.  This alignment 

allowed for cross checking with the CoL members about ideas and interpretations of findings 

emerging from the online survey questionnaire.  It also allowed me to gauge the extent to which 

the responses of the eight participants in the CoL reflected those of the larger group of ICPs who 

had responded to the survey.  This was important, as there was no way of knowing if the CoL 

participants were a subset of the participants who had completed the survey.  In keeping with 

ethical obligations regarding anonymity, the CoL participants were not asked if they had 

participated in the survey.  I also needed to ensure that any design decisions informed by the 

online survey questionnaire responses were relevant and meaningful to this smaller subset of 

ICPs in the CoL.   
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Nature of ICP Educational Practices 

Overview of participants. 

A description of participants responding to the online survey and those engaged in the 

CoL is needed to identify any potential bias in the emergent picture of ICP as educator and their 

practices.  Those ICPs, who are more experienced and interested in educational practice, might 

skew the results toward the importance of the ICP educator role and interest in professional 

development.  The following description of the survey respondents highlights the key findings 

from my analysis of the first seven structured demographic online survey questions.  A summary 

of the findings of the first seven questions is provided in Appendix I.   

Description of the online survey questionnaire participants. 

The overall response rate to the online survey questionnaire was 55% (48/87).  Some 

respondents 23% (11/48) stopped participating at the open-ended questions, so only 43% (37/87) 

of eligible ICPs completed the entire questionnaire.  Almost half of the respondents, 48% (23/48) 

were from the Calgary Zone.  The high response rate from Calgary Zone was likely because the 

researcher works in this zone and is well known to the ICPs there.  The remaining 52% (25/48) 

were relatively equally distributed across the remaining four geographical zones in AHS (e.g., 

North, Edmonton, Central and South Zones).  Representation from the various zones was 

important because variation in zone characteristics and challenges, such as client demographics, 

geography and distribution of resources, tends to influence how ICPs conduct their practice.  For 

example South, Central and North Zones have more rural healthcare facilities that are often 

smaller and more widely distributed geographically than Edmonton or Calgary Zones.  These 
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smaller facilities often do not have the same environmental IPAC resources such as negative 

pressure airborne isolation rooms to isolate for airborne diseases such as measles, chicken pox or 

tuberculosis as their urban counterparts.  This makes managing airborne isolation in smaller 

facilities more challenging.  Because of the geographical distance of rural health facilities, ICPs 

responsible for these rural facilities find it more difficult to physically be on site at a healthcare 

facility to review infection control issues and solve problems in real-time as compared to ICPs 

practicing in urban hospitals.  The inability to always be present in real-time reduces 

opportunities for what ICPs term “just-in-time” teaching.  The nature and value of this “just-in-

time” teaching are explored later in this chapter. 

The majority, 71% (34/48), of the respondents had ≤ 5 years of experience in IPAC, 

while only 6% had > 15 years’ experience. Thus the majority of respondents were relatively new 

to IPAC.  This is important to know about respondents because within the IPAC profession it is a 

generally held belief that it takes a minimum of two years of practice to train an ICP and more 

likely five years to achieve a level of competency in the field.  The majority, 73% (35/48) of 

respondents also reported some form of training in education.  The type of training reported was 

varied with the most common type being conference workshops, webinars or online courses.  

Five ICPs reported their training as “experience as an educator”.  One ICP reported having a 

degree in Education.  Given the structured nature of the questions it was not possible to elucidate 

the ICPs’ interpretation of “education training”, nor was is possible to evaluate the quality, 

nature, or content of the reported training. 
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The ICPs were asked to rank their education expertise on a five-point scale, one being a 

novice and five being an expert.  No ICPs ranked themselves as an expert.  The majority of ICPs 

71% (34/38) ranked themselves as having some expertise, the remaining 29% (14/48) identified 

themselves as having limited expertise.  As with the education training question, there was no 

way to clarify the character of that perceived level of expertise.  The only significant difference 

identified by a chi-square analysis of the data from the first seven survey questions indicated that 

ICPs who reported having some educational training were more likely to see themselves as 

having some expertise (Chi-square 0.0014, df 1, α .05).   

Regardless of their IPAC experience, educational training, or perceived expertise, all of 

the ICP respondents rated their role as educator as either very important, 85% (41/48), or 

somewhat important, 15% (7/48).  There was a trend (Chi-square .0528, df= 1, α .05) indicating 

that those who had education training were more likely to see education as important.  This result 

raises a chicken and egg issue as to which comes first: do those who see the role of education as 

important seek more training or do those who seek more training see the role of education as 

important because they have more training?  This question is not answered in this study but will 

be revisited in the discussion of the research findings in Chapter 8 and recommendations for 

future research.  

Description of CoL Participants. 

The participants in the CoL came to IPAC from a variety of professional backgrounds 

including microbiology, epidemiology and nursing, with experience in the public health, 

continuing care and acute care sectors.  Similar to the online survey questionnaire participants, 
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the eight CoL participants came from all of the five zones.  Some of the participants had 

experience teaching in nursing programs and colleges, and most had engaged with clinical nurse 

educators in the various portfolios they covered.  While three reported some education training 

as a part of their degrees, they indicated that most of their training was experiential, that is to say, 

based on practice, trial and error, observing others, and obtaining feedback from learners.  The 

focus of their education training was on adult learning and understanding different learning 

styles.  They indicated the key reasons for participating in the CoL were because there is no 

formal training for educating in IPAC, and the desire to be part of a group to share experiences 

and learning, as ICPs often educate in isolation. “We just don't have it in the program. What 

we're talking about it's just like trial and error… it's nice we can all sit here and talk about all 

these types of strategies for us to use”.  This sentiment is further illustrated by the following 

comment from one of the CoL participants.
1
 

“Maybe that's part of why I was so interested in participating in this particular project, 

because there's not really a formal component, where when you start in infection control, 

you have your orientation, they make sure that you know about hand hygiene and PPE 

and all the foundation things that you need to know about so you can go out and make 

sure those things are happening on the unit, and talk to other people about it. But there is 

no section where they actually train you as an infection control person that you're going 

to have to do education.” 

                                                 

1
 NB: Participant identifier numbers have been removed from all quotes to preserve anonymity because of the 

visibility and small number of participants. If all the quotes from on particular participant were assembled it might 

be possible to identify that particular participant. 
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The need for educational training is not formally acknowledged within the IPAC 

program, despite the fact that having some educational expertise is an expected core competency. 

“Nowhere does it say you have to have skills as an educator, it [AHS IPAC orientation manual] 

just talks about micro, patient care and epi. Those are the three areas you have to have 

background in, but nowhere does it talk about what your experience is with teaching.”  This is 

problematic given that ICPs view their educator role as important.  These comments highlight 

the problem that ICPs do not feel prepared for their educational role and dealing with associated 

challenges encountered in that role.  “It’s really focused on almost the clinical piece – the science 

of it, not the art of it.  That is what I said when I came into IPAC is that have a good 

understanding of the science of it.  But how do I use the art of putting that into place?”  

Importance of the ICP Educator Role 

In both the survey questionnaire and focus group interview, the ICPs described their 

educator role as important for two reasons.  The first reason was that the ICPs perceive education 

as core to IPAC practice.  They described the role as, “huge”, “central”, “critical”, “continuous” 

and “unavoidable”; and they “could not do their jobs without educating”.  They viewed their role 

as “embedded in every aspect of their practice” by the nature of their interactions as consultants.  

“I think there is a component of education in everything that we do and every conversation that 

you have.” “We are a provincial program that are consultants, but that role as consultant is 

education, in whatever form is effective and creates change, whatever it takes.” 

The notion of education being embedded in practice moves the concept of education 

beyond the traditional paradigm of formal information giving in the classroom to the idea that 
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learning occurs everywhere.  The perception that the role is embedded and pervasive highlights a 

tacit element in IPAC educational practice and by extension the ICP’s role as educators.  

Because of this tacit nature, the scope, nature and importance of ICPs educational activities that 

occur apart from traditional instructivist education, can easily go unrecognized.  Failure to 

recognize this tacit, pervasive educator role may lead to it being overlooked and contribute to 

ICPs feeling unsupported, and as already noted, inadequately prepared for their role.  

The second reason ICPs gave for the importance of their role as educator related to the 

purpose of their education, that is, the transfer of knowledge to frontline staff and other 

educators, in order to facilitate change in practice.  As two ICPs noted, “education is one method 

of creating change,” and “from formal in-services to informal on-the-spot-training, it plays a 

large role in practice change.”  Education was also perceived as important to providing a 

rationale for IPAC practice and making infection control practice relevant, to change HCW 

thinking, and to uncover learner gaps.  The following quote illustrates this.  “Education captures 

the questions that you might not otherwise get.  It provides interactions, thoughts and ideas to 

create and follow.  You get an understanding of the person’s roles and responsibilities and help 

them to adapt to their environment they are working in.”  Given the importance of IPAC 

education, it becomes important for ICPs to align and employ their teaching goals and practices 

with such desired outcomes.  If they rely predominately on traditional transmissive approaches, 

they will fall short of achieving this goal. 
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Complexity of the role 

In addition to describing their educator role as embedded and important to creating 

change, the ICPs also discussed their role as educators in terms of its complexity.  ICPs indicated 

they needed to be responsive and adaptive as educators because of the diverse and dynamic 

nature of the content of that education, the learners, and the contexts in which they educate.  

There are five reasons reported for the complexity encountered in their educator role.  

The first reason related to the variety of learners’ differing roles and professions, expertise and 

knowledge needs.  As one ICP noted, “I find it’s very diverse, and it has to be adaptive because 

you have so many different audiences, different people with different backgrounds.”  The ICPs 

saw their educator role as dynamic due to the fact these HCWs were always changing, with new 

hires and role changes.  “Like you were saying, staff turnover, and you're constantly always 

educating what seems like the same group of people, but it's not.”  

The second reason involved the type and scope of the domain content being taught; 

“you’ll teach hand hygiene, but then you’ll talk about why worms are not something you need to 

isolate for.  You just get to go to such a breadth of information that it’s always very interesting 

and changeable.”  The ICPs also noted that their domain knowledge was emergent, in that 

“information changes, our recommendations sometimes change too; it’s a constant evolution.”   

The third and fourth reasons included the variety of contexts in which education occurred and the 

various rationales for that education.  The fifth reason involved the varied experience and 

approaches of the ICPs themselves, influencing their ideas about how to present information.  

The ICPs changed their own practices due to their teaching experience and engagement with the 
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topics they were teaching.  “I get bored with my own presentations and change them once I am 

tired of giving the same ones to the same group of people all the time.” 

The complex nature of IPAC education, as described by the IPCs, is challenging for them 

in their educator role.  This is particularly so if the underlying assumption informing their 

educational practice is that knowledge and education are static concepts and tools to facilitate 

practice change.  ICPs would benefit from adopting an ecological perspective to teaching and 

learning that accounts for the various dynamic relationships between the teacher, learner, content 

and the environment.  The complexity of IPAC education is further complicated by the need to 

respond to sudden, unexpected demands for large scale just-in-time IPAC teaching and training 

that is over and above their normal educational activities.  This complexity was exemplified 

throughout the AHS organizational response and planning during the Ebola epidemic. 

Field observations: Preparing for Ebola. 

The emergence of the Ebola Epidemic in West Africa in 2014 resulted in preparations 

around the world to respond to its potential spread.  This planning and preparation in AHS began 

in October 2014 and tapered off toward the end of 2015, coinciding with the implementation of 

this doctoral research and highlighted the complex, diverse and dynamic nature of the IPAC 

educator role.  A substantial amount of time was spent by AHS IPAC to develop and provide 

education and training to AHS HCWs, so they were prepared to implement emerging new 

practices and procedures and to use new equipment to manage a potential Ebola patient.   

Ebola was not a commonly encountered pathogen, and previous outbreaks had been 

relatively isolated.  Consequently, there was limited knowledge and understanding of the disease 
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and how to apply the specific infection control processes required to manage the disease.  Both 

IPAC and the entire AHS organization were learning about the disease and its management at the 

same time as education and training were needed for a large number of AHS staff with all their 

various roles and departments spread over a wide geographic region.  As dealing with Ebola 

progressed, the knowledge and recommendations from advisory bodies such as the World Health 

Organization, the Centers for Disease Control and Prevention, and the Public Health Agency of 

Canada, evolved and changed based on the development of new information and experience.  

This evolving body of information led to problems.  Conflicting information resulted in 

confusion and sometimes misinterpretation of recommended practice.  Considerable 

collaboration between IPAC and a large number of AHS stakeholders was needed to achieve 

consensus and consistency in decision making.  Challenges in the ongoing sourcing and 

purchasing of new and additional types of personal protective equipment (PPE) with which 

HCWs were unfamiliar, resulted in limited availability of PPE for training purposes.  All of this 

occurred in an emotionally charged environment throughout the organization.  Many HCWs 

were initially fearful and anxious, and ICPs often felt tired and overwhelmed trying to meet the 

educational demands placed upon them. 

The relationships between ICPs and learners. 

The ICPs perceived developing relationships with HCWs as central to their educator role. 

This relationship was described in what ICPs termed “HCW or learner engagement.”  The 

rationale for the importance of relationship building is provided in this ICPs statement, “… an 

example of engagement is that we have got a bit of a bad rap for what we do.  So we often go 

into rooms with some very non-receptive people.  You have to have a way of getting through to 
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people.”  The ICPs discussed the importance of relationship building in the context of the need to 

know and understand “your target audience” so ICPs could “tailor” their education to respond to 

the different HCW learning needs.  The following quote illustrates how ICPs go about 

relationship building and learn about their target audience.  

“On those days that I shadowed, they would quite often ask me about infection control, 

Oh, should we be doing this?  Should we be doing this?  That's not my job today.  Today, 

I'm here to learn your world.  I'm here to learn from you.  So, please, tell me about your 

patients.  Tell me about how your day-to-day operations go because I need to understand 

your world in order to make my world fit into yours.  We will get there, but today is not 

the day.  That was really effective.  I went for coffee with them, I met the staff, and I 

became more like a colleague instead of an outsider trying to come in and tell them 

something when I didn't understand their world.  That's what they were thinking that what 

I was going to do was just come in and tell them how to do their job.  Instead, they taught 

me how they did their job, and it was very effective at breaking down barriers, and really 

becoming an insider in a very big facility.” 

Spending time in the HCWs’ working environments was not only about understanding 

HCWs practice but also about developing collegial, collaborative relationships with HCWs.  “I 

feel I'm a collaborator too.  I'm not always the one with the answer.  I think sometimes I'm the 

one with the question and the people in the frontline usually have the answer if we can pull it out 

of them.  It's their answer, so they're going to do it.”  These relationships involved building 

credibility and trust through mutual learning and problem solving and were viewed as key to 

breaking down barriers that could interfere with their teaching efforts.  By engaging with HCWs 
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in their work environment, the ICPs were able to assess learner held assumptions about infection 

control practices and the learners’ actual infection control knowledge and practice gaps.  The 

ICPs also recognized that they are teaching adults, and in order to engage them as learners, it is 

important to make the educational content relevant and meaningful to them.  Through experience 

and spending time with HCWs, ICPs reported that incorporating case scenarios based on the 

learners’ practices was an effective teaching tool.  The following quote exemplifies one ICP’s 

use of case scenarios. 

“One of the things I started doing with presentations … is trying to make the information 

relate back to them, that they can put into whatever unit - medical, surgical, whatever 

they're working on that day - make it applicable because I've I had quite a few of the 

same units.  Every time I do a session, whether it be fifteen minutes or an hour, is that 

they all have an opportunity to write down a case [and put it into a container].  So 

whether it was, somebody that came in with something that they didn't know, they were 

not sure if they were the right precautions, or whatever it maybe, and they write them 

down.  Then the next time we come back, we always take that information and try to 

figure out whatever case was in the container at the end.”  

Note that in the above quote, the ICP indicates she uses questions or scenarios as 

engaging ways to illustrate her information points.  During my initial field observations when 

ICPs presented a case scenario the format tended to be teacher-centric with questions and 

answers tending toward a discussion between the ICP and a specific HCW.  This suggests that 

ICPs are not utilizing the full potential of case scenarios for active and engaged teaching and 

learning.  Exploration of how ICPs use case scenarios was beyond the scope of this study.  
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Further investigation is needed to fully understand how ICPs utilize case scenarios in their 

teaching practices. 

As part of their relationship building, the ICPs also indicated that “knowing your target 

audience” informed how they conducted themselves as educators to build rapport.  This included 

how they dressed and presented themselves, as well as being authentic and genuine.  Illustrations 

of this include: 

“I feel that it's important to communicate your genuineness, which they get that you're 

really there to be helpful, that you really don't come in with a big club in your hand.  It 

takes a long time to convince them that you're not going to do that.  You can see them 

relax, but it takes a while.  I think the genuineness and getting in with the team … can 

break down those barriers.” 

“It really depends on your audience.  If you're talking to housekeepers, or you're talking 

to physicians, the way that you present yourself, the language that you use, even the way 

that you dress, I find, can have an impact.  So if you're going to do a talk to a group of 

housekeepers, you might dress a little bit more casually.  Whereas if you're going to try to 

convince the physicians of stuff, then maybe you're going to dress yourself a little bit 

more professionally.  You might use different language.” 

The ICPs intuitively have learned that their teacher attributes such as language and dress 

have an impact on HCW learning.  However, the importance and role of how and why teacher 

attributes impact the learners and the learning environment have not been formally taught to 

ICPs.  For example, they have not been taught how teacher characteristics, such as being the sage 
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on stage versus being a facilitator attending to the learning experience of all learners can impact 

the learning experience.   Because of the embedded context in which such approaches to IPAC 

educational practice occur as part of the ICP educator role, the significance and relevance of 

teacher and learner relationships in facilitating active and engaged teaching and learning likely 

remains overlooked. 

Themes influencing ICP as educator and their practice. 

While ICPs perceived that it was important to be responsive, adaptive and build 

relationships with HCWs to meet their learning needs, there are several challenges the ICPs 

encountered in their educator role.  One challenge is the lack of understanding HCWs have 

regarding IPAC resulting in HCW misconceptions and lack of awareness of their need to 

improve their IPAC practice.  “In spite of having been around as a field for a decent chunk of 

time, a lot of people have a lot of misconceptions.”  IPAC practice is often viewed as a “burden”, 

or the ICPs as “police”.  “People blame us for all sorts of things, but they don't really understand 

a lot of it.  So it's why they say IPAC told us we have to do this or we had to do for IPAC.”  This 

confusion can result in education challenges for ICPs as they work to overcome negative 

perceptions and consequent lack of receptivity by both the HCWs and the gatekeepers to those 

HCWs such as clinical nurse educators and the managers of clinical areas.   

Confusion around roles and responsibilities.  

The difficulty ICPs report that they encounter when they educate HCWs is that HCWs do 

not understand the scope and complexity of IPAC practice and their own responsibility for 

following those practices particularly for what, on the surface, seem like simple, basic practices 
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such as hand hygiene.  Because of this lack of understanding, educational requests made of ICPs 

often underestimate the scope of the content, the time needed to educate, or requests are 

misdirected as the domain content belongs to another department such as Workplace Health and 

Safety.  IPAC practice is often misunderstood.  HCWs often want ICPs to solve their practice 

problems for them.  However, it is the frontline staff that must practice infection control and 

hence solve their own infection control practice problems.  As one ICP stated, “I've said to a 

group before, you have to own your own infection control practice, and then you look at me.  But 

like what does that mean?  You're not doing it for me?  No, you have to wash your own hands.”  

Subsequently, ICPs have to manage negative reactions, lack of motivation and disengagement by 

HCWs who do not understand the relevance of IPAC in their practice.   

Part of the problem is there is a lack of clarity by HCWs regarding ICPs’ responsibilities 

in their IPAC professional role and their own responsibilities for IPAC.  ICPs note that they have 

“specialized knowledge” but for the frontline HCWs the knowledge is “generalized”, HCWs are 

the ones that must apply the specialized knowledge into general practice. “It's really their 

[HCWs’] job. I can say it's their job.  We're just helping them figure out what the background 

piece is and why they are doing it and how to deal with it.”   

Adding to the difficulty of HCWs not taking responsibility for infection control practices 

is the challenge of what one of the ICP’s described as “motherhood and apple pie”.  Like 

motherhood, IPAC practices and principles are values that everyone can agree on, and no one 

would disparage, and like apple pie, hand hygiene, or using PPE, are so ubiquitous and 

generalized that everyone agrees it is important and thinks they know about it.  The concept of 
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IPAC is well accepted but not well practiced. “Everyone knows it; they just don’t do it.”  As one 

ICP from the survey questionnaire indicated, “It’s a pretty dry topic and hard to keep interest. I 

find that healthcare workers think they already know everything they need to know about IPAC.” 

As another ICP from the CoL noted, “I think all of us have experienced going in to try to 

encourage better hand hygiene rates.  Everybody at that table thinks they know everything there 

is to know about hand hygiene.  They're not very receptive to us, and you can sense a lot of 

negativity and a lot of, well, somebody told me I had to be here, so I'm here.” 

Because the goal of ICP education is to move the ICPs’ specialized knowledge into 

generalized frontline practice, ICPs work on bridging the theory to practice gap by focusing on 

understanding practice contexts, relationship building and engaging HCWs.  The challenge for 

ICPs as educators is to find teaching and learning strategies that bridge the theory to practice 

gap, facilitate receptivity to learning, and promote practice change.  While ICPs talk about 

creating education that is tailored to HCWs, they also note that much of their education provided 

by IPAC is often too “IPAC centric”, that is, the focus is on required topics, or what ICPs believe 

HCWs need to know rather than tailoring education to learner needs.  As two ICPs described, 

“we tell them what we think they need to know.”  “There is lack of insight to frontline 

practicality.  We don’t tailor the information to the intended audience, don’t use engaging 

material and don’t employ various adult learning techniques.” 

The difference between relationship building to tailor education content and delivering 

IPAC centric information may reflect the variability of ICP educational experience and practice, 

as well differences in insight and understanding of pedagogical concepts.  However, the two 



112 

 

perspectives may not be far apart if IPAC education is focused primarily on content delivery.  

The difference may simply be that, for some ICPs, the delivery of IPAC information is refined 

and made relevant to a particular group of HCWs rather than providing generic messaging.  The 

differing perspectives may also reflect a difference between explicit, formal educational practices 

and the more implicit, embedded nature of IPAC informal educational practices.   

ICP as expert. 

ICPs’ identity as an IPAC expert may confound their role as educator.  Their IPAC expert 

identity influences how they approach education and how they choose to impart that expertise 

through their educator role.  When tasked with the responsibility of educating HCWs, ICPs 

without educational expertise may rely on teaching as they were taught, as well as drawing on 

their understanding of their role and responsibilities in other aspects of their IPAC practice.  As 

one ICP shared, “one barrier I think is your own personality or how you learn; that doesn't 

necessarily mean that that's what your audience wants to hear.”   

The CoL ICPs indicated that some of their colleagues approach to education was as an 

expert authority, describing a traditional teacher-centric approach of information giving 

(“telling”) by an expert with the “correct answers”.  The ICPs noted that the problem with this 

approach is that it has the potential to come across as “critical, punitive or guilt-inducing” and 

that “a know-it-all attitude does not work”.  For the ICPs, there can be confusion between being 

an authority in their field and being authoritarian in their educator role, that is, being 

condescending and dictatorial rather than being collaborative and facilitative.  The ICPs noted 

that an expert authoritarian approach to education is not effective as it tends to disengage staff.  
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“Some of my colleagues can sometimes be condescending in their approach, and I can see the 

audience lose all concentration within a matter of minutes.” 

As IPAC experts, ICPs also have the responsibility and authority to audit, review, direct 

and stop frontline behaviours and practices to ensure patient safety.  For example, ICPs are 

required to conduct reviews of Medical Device Reprocessing Departments (MDRDs) and 

provide corrective actions that must be addressed.  During these reviews, some actions must be 

immediately corrected if they are deemed a high risk to patient safety.  If they cannot be 

corrected, the ICPs have the power to shut down an MDRD until such corrective actions are 

made.  As experts with specialized IPAC knowledge, and authority, without educational training 

and when tasked with the responsibility for teaching other HCWs, it should not be surprising that 

some ICP’s approach to teaching may be as an expert authoritarian. 

Compounding this scenario is the fact that HCWs are often knowledgeable experts in 

their own field and may not recognize the need for IPAC education, or receive ICPs as a credible 

educator resource.  In such cases, HCWs may be prone to feeling guilty, criticised, or judged 

about not knowing something they perceive they should have known as professionals.  As one 

ICP observed, “everything that we taught them about was something that they'll assume that they 

should already know.  Then I think there's guilt wrapped up into, yeah, I knew that. It's tied into 

that.”  Another ICP suggested that through IPAC education approaches “you are inferring that 

they are lacking in something or they're doing something wrong and they require education. I 

think sometimes that's the barrier.”  

The ICPs struggle with being accepted in their educator role as a credible expert resource.  
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“I think it's why I've had to prove myself in some ways, where they say, She was right about that, 

maybe she does know something about X, Y, or Z."  However, as an expert collaborator, 

facilitator the ICPs could still be an expert authority on content, and a credible resource to 

HCWs, with the knowledge of what HCWs need to know, but do not realize they need to know 

it.  Without educational expertise, ICPs lack confidence and find they are uncertain about their 

credibility in their educator role.  Outside leadership, or others with educational expertise can 

bolster the ICPs educational credibility.  In the words of one ICP, 

“If you have the presence and the support of the leadership of whatever group you are 

talking to, it makes a huge difference in the impact, because they'll just dismiss you 

sometimes right away, but when their supervisors or managers there, all of a sudden, they 

are perking up and a little bit more attentive.  It lends credibility to the work that you are 

doing as well because it's being endorsed by their leader, not that they're just being 

evaluated based on it.” 

The ICPs see the key to resolving this problem of authority and credibility is to be a good 

educator.  I think that in order to do this job at all you have to be a great educator.  Being a “good 

educator” was equated with “getting through to people”, in other words for HCWs to see the 

relevancy of IPAC and changing their IPAC practices accordingly.  The challenge for ICPs is 

that an authoritative expert teaching style aligns readily with traditional information giving 

teaching styles, and the assumption that the acquisition of IPAC knowledge and procedures will 

lead to HCW practice change as opposed to active teaching and learning that involves HCWs 

building knowledge through meaning-making resulting in deeper learning that is more likely to 

result in practice change.  The problem is while the ICPs are aware that the traditional approach 
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to education is not effective they are unclear as to what does work, and how to change their 

practices.  

Teacher-centric information giving approach 

Even though ICPs talked about varying their strategies to meet HCW learning needs, data 

from the survey questionnaire, focus group interview, and field observations indicated they still 

view and approach educating through a more traditional, teacher-centric lens.  While the ICPs do 

not explicitly say they use this approach, their language is suggestive of this, particularly so for 

their more formal education.  For example, the ICPs consistently use the word “audience” 

suggesting a group of people gathered to watch or listen to something.  Other examples include: 

“I will assess and determine the type of presentation I will provide”, “I want to capture their 

interest by making them ask questions about the why of ICP practices, yet you give them 

information that is simple and easily remembered”, and “… nattering up again like trying to be a 

new parent.”  These comments suggest knowledge giving and a sense of telling HCWs what they 

need to know as determined by the ICP expert.  Five field observations, of three ICPs formal 

education sessions, conducted prior to the CoL or near the beginning of the COL, supported the 

observation that ICPs use a teacher-centric approach to their education.  The ICPs stood or sat at 

the front of a group of HCWs.  Their teaching focused on providing information and knowledge 

using PowerPoint.  Case scenarios, when used, were embedded in their presentation and the ICPs 

used a traditional question and answer format around the scenarios to engage learners.  Most of 

the resulting interaction involved exchanges between a few of the learners and the ICP as 

knowledge expert.  In formal training sessions, the ICPs shifted to more to a facilitative educator 

role, teaching both knowledge and psychomotor skills for donning (putting on) and doffing 
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(taking off) PPE.  However, this facilitative educator approach still had a teacher-centric 

overtone.  No informal education was observed in this study; however it is entirely possible that, 

while the ICPs describe a more learner-centric, collaborative, situated, facilitated learning, they 

still approach this informal learning through a teacher-centric expert lens.  Figure 12 summarizes 

of the nature of ICP practices and the issues identified with the ICP as educator role.  This figure 

builds on the basic model in Figure 11 presented at the beginning of the chapter. 

 

Figure 12. Summary of ICP Educator Role 

Circumstances Calling for ICP Education 

IPAC education is triggered by a variety of reasons including specific events, educational 

needs identified by the ICPs or by frontline clinical staff, and by organizational requirements.  
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The educational approach used by the ICPs is influenced by the degree of control the individual 

ICP has over the approach to be used.  A summary of the circumstances triggering education and 

the issues associated with those circumstances is provided in Figure 13.  Figure 13 continues to 

builds on the basic ICP educational practice model presented in Figure 11 at the beginning of this 

chapter. 

 

Figure 13. Summary of Circumstances calling for ICP Education  

Events. 

The 2014 Ebola epidemic was an event which required an immediate and coordinated 

educational response by the IPAC program.  In a crisis it is not surprising that a program would 

respond to an immediate educational need by relying on, and designing for, educational 
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approaches that are most familiar to meet those needs most efficiently.  In the case of Ebola, 

there was an immediate need for education that provided consistent and accurate general 

information about the disease itself, the organizational responses to the disease, and where to 

obtain reliable information and updates.  Education for this was created and delivered using 

available tools and resources (e.g. PowerPoint, video conferencing and online documents) to 

provide repeated education to large numbers of HCWs throughout the organization.  In addition 

to this general education, more specialized and targeted training was required in the use of 

specialized PPE by frontline HCWs in the context in which they would be caring for suspect or 

confirmed Ebola patients.  This training was implemented by mini simulated PPE sessions, 

informed by stakeholder input, and limited by the availability of PPE.  The design and 

development of education resources for the general education and the PPE training was done by 

a smaller subset of ICPs in the Program with input from the ICPs that would implement the 

education.  As a result, many of the ICPs did not have direct control in the development of the 

education they provided, which reflected the organizational and program expectations, 

perspectives and educational expertise rather than that of frontline ICPs.  The ICPs reported they 

did not feel ownership of the education.  While they recognized the value of providing consistent 

messaging, they reported that it was difficult to teach education that was prepared by others and 

that the education often did not reflect the local needs of the areas they covered. 

Identified needs by ICPs or clinical staff. 

Sometimes the circumstances calling for education are identified by clinical staff or by 

the ICPs themselves.  In these instances, the ICPs have more control over the design, 

development, and implementation of the education they choose to provide and can tailor their 
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education to HCW learning needs.  For example, in the first set of field observations, one ICP 

created an education session around the specific issues of clutter on the unit she covered.  The 

stockpiling of equipment makes it difficult for housekeeping to clean and the stockpiled items 

themselves can become a reservoir for germs.  Another ICP provided education as part an 

orientation for new staff on the unit she covered, as requested by the area clinical educator.  In 

the quote below an ICP describes how she identifies HCW educational needs from spending time 

on her unit observing practice.   

“I've tried to do it on one of my units that I have found has had a challenge recently with 

VRE.  Basically, what I did was I sat in the hallway, and I watched them on the isolation 

hallway, the way that the unit is physically structured.  So I just sat in the isolation 

hallway, and I just watched what people did when it came to hand hygiene and PPE, just 

particularly because they had some education days coming up.  I noticed that they weren't 

taking their PPE off properly.  So that was what I had done for my activity booth, was to 

focus on that.” 

Teaching based on identified HCW knowledge or practice needs as in the above quote is 

the most common type of circumstance triggering ICP education.  While these preferred 

opportunities afford the ICPs the chance to “tailor” their teaching to target more specific practice 

needs of HCWS, they are often still bound by the circumstances in which they will be providing 

the education.  In the above instance, the ICP has a booth during some education days.  Even 

though ICPs take the opportunity to learn about HCWs practice and IPAC needs this 

understanding to tailor their education does not necessarily translate into shifting from passive to 

active teaching and learning strategies. 
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Organizational requirements. 

Education is a required practice for IPAC service delivery as mandated by government 

oversight organizations such as Accreditation Canada and Alberta Health (Accreditation Canada, 

2015; Alberta Health, 2015).  Alberta Health sets, as one of the strategic requirements for IPAC, 

the development and support of education and training for all HCWs in core IPAC competencies.   

Accreditation Canada requires ongoing education and training of hand hygiene for all HCWs and 

volunteers as a Required Organizational Practice (ROP).  In order to meet such requirements, 

and provide ongoing training for the large number of HCWs in AHS, the IPAC program created 

online education modules.  One online module is part of the AHS Annual Continuing Education 

(ACE) requirements for HCWs.  Individual ICPs have limited input into the development of 

these education and training modules.  Although the modules provide education of key IPAC 

practices, ICPs also provide more individualized education on key topics to the HCWs in areas 

they cover, whenever the opportunity arises.  

Issues regarding the provision of education. 

Several ICPs reported that the quality and delivery of IPAC education was constrained by 

organizational system issues such as the available technology resources, the size of the 

organization, organizational branding and approval requirements, and a “one-size-fits-all” 

approach to education.  “In AHS we tend to do that a lot, we group everybody together, that we 

are one thing.  I understand it, but it also takes away really any sort of individuality amongst 

HCWs.”  ICPs felt that the organizational culture favoured a shift to online education over face-

to-face education because of time and cost.  It was a widely held perception that the shift to 
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online education favoured the provision of information over interaction and efficiency over 

effectiveness.   

The ICPs recognized that providing required education to large numbers of HCWs 

(>100,000) by a small number of ICPs (~130) is a challenge, particularly as the large numbers of 

HCWs are spread over a large geographic area.  As one ICP remarked, “few ICPs, thousands of 

staff; staff not given time to engage in IPAC education,  not viewed as a priority; information 

overload with specialty clinical education around protocols and equipment; no budget, no 

resources.”  ICPs noted a need to advocate for IPAC education having greater visibility.  They 

thought that education was not viewed as a priority, and not given the level of importance that it 

should have, both internally within IPAC, and externally by stakeholders and AHS leadership.  

ICPs felt that the lack of priority given to education led to inertia: “we only do it one way we are 

not interested in innovative ways”, or “initiatives do not get off the ground”.  “Our philosophy 

needs to change.  We identify and respond to problems, but not enough prevention to improve 

practice.”  “We need to be challenged to think outside the box!”  The perceived lack of priority, 

combined with a lack of financial support for education, translated into no administrative 

support, no budget, and limited resources and tools for education development.   

When IPAC program education was developed, ICPs felt removed from those 

educational initiatives, and that the initiative for education development was taken away from 

them.  “It doesn't even feel like yours anymore; it feels like somebody else's.”  The ICPs also 

viewed that the education initiatives developed by the IPAC program were lacking in the 
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application of adult learning principles, were not engaging, not practical and not tailored to 

HCWs.  

There is a sense of frustration by the ICPs regarding IPAC education generally.  This 

frustration can be accounted for by the disparity between the importance of education which 

ICPs experience as core to their professional practice and the lack of effectiveness and quality of 

IPAC education to meet HCWs needs.  The ICPs are looking for positive leadership and support, 

to improve, and create education that is truly responsive and meeting the needs of HCWs.   

Education Strategies 

To gain a deeper understanding of ICPs educational practice, I explored in greater depth 

the educational strategies, as well as how they designed, developed and implemented those 

strategies.  The ICPs described a combination of methods they used to educate.  The methods 

used were based in part on what triggered the need for education (as described above), and the 

ICPs’ assessment of how much time they had, what was asked of them, and perceived learner 

needs.  The teaching methods ICPs used can be categorized into formal and informal 

synchronous methods, online asynchronous methods, and coaching or mentoring.  

Formal education. 

Formal IPAC education was described as the structured and planned education 

approaches used by ICPs to educate on key IPAC topics or messages.  These are planned 

educational sessions that take place in classroom type settings in the workplace environment.  

The predominant method of formal education used was the lecture or in-service using 

PowerPoint.  These tended to be used with larger groups of HCWs.  Other formal styles of 
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teaching ICPs described included: demonstrations, poster presentations and displays, and 

distributing written documents.  They also described organized learning activities, such as 

creating fun videos (e.g., singing and dancing about ICP topics such as hand hygiene).  The 

formal education described by the ICPs included the provision of facts and information.  The 

ICPs did not refer to or discuss the concept of HCW skill development. 

Within the formal education approaches, ICPs used several activities, resources and tools 

to deliver the information and key messages in creative and engaging ways to facilitate 

interaction and discussion around content.  The various types of activities included: games, 

demonstrations (show, drill and practice, demonstrate back), quizzes, role playing, and 

dramatizations.  PowerPoint and a product called Glo Germ
2
 were the predominant tools used.  

Various types of media were also frequently used.  These included: images, videos from 

YouTube, and data presented in graph or diagram form.  Case studies, storytelling and skits 

using costumes and props are also used, as well as reference materials, such as handouts, quick 

guides, information sheets, posters, practice memos, newsletters.  While there were diversity and 

creativity in the activities and resources used by ICPs, the educational approaches were 

predominantly teacher led rather than learner centred that is, HCWs actively participating with 

each other, relating their learning to past experience and making it a part of themselves.  

                                                 

2
 Glo Germ is a product that is used to demonstrate good hand hygiene technique. The product will glow when 

placed under a UV lamp. When placed on hands prior to washing, HCWs can identify missed areas after washing 

their hands.  The remaining glowing areas represent “glowing germs” on the hands. 
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Informal education. 

In addition to the formal lecture or in-service, ICPs also used informal educational 

approaches.  These approaches were referred to as “just-in-time” teaching, “bed huddles”, “on 

the-spot-teaching” and “in-the-moment-teaching”, and occur in the context of the HCW 

environment, such as on a nursing unit.  As described earlier, informal teaching is more 

embedded and implicit in the consultative nature of their IPAC role.  This type of teaching was 

considered less structured, although it could still be a planned teaching experience, but was more 

learner-driven, involving interaction and discussion, often employing a question and answer 

format.   

In addition to “just-in-time” teaching, ICPs also often referred to “one-on-one” teaching 

which would occur informally, either in person, over the phone during phone consults, online via 

email or through Microsoft Lync software.  ICPs indicated the informal approaches are their 

preferred method of teaching.  They talked about these approaches as being more “usable, 

applicable, relevant and realistic”.  ICPs noted more interaction and more meaningful 

engagement by HCWs and a better learning experience with these sessions.  In informal 

education sessions, the ICP played the “role of facilitator… working with the staff side by side”.  

A few ICPs noted that when they engage with a group in a more interactive way, they also learn 

along with the HCWs.  The informal approach seemed to be a more effective in bridging the 

theory to practice gap, occurring in the HCWs practice context, and the ICPs working together as 

part of the team. 
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Online education. 

Another educational approach commonly referenced by the ICPs was asynchronous 

education through online IPAC learning modules.  This approach was viewed as inferior to 

informal or formal face-to-face methods, and ICPs reported having limited control or 

involvement in this type of education.  The identified problem with online education was that it 

provided oversimplified information that does not meet most learner needs because the level of 

language and content was brought down to the “lowest common denominator”.  There was 

concern that AHS system requirements result in the creation of, bland, one size, one level, fits all 

education, which becomes readily outdated with resulting problems of relevancy and credibility.  

The ICPs indicated that the type of online education IPAC is producing is for a certain type of 

learner but that “one size does not fit all”.  The ICPs thought that this form of information giving 

might be appropriate for new learners needing knowledge, but not for experienced practitioners 

who may need information relating to practice.  They referred to the IPAC PPE donning and 

doffing teaching modules that used videos to convey information and demonstrate practice, 

noting that these modules did not resonate and/or meet learner needs because learners, “want to 

talk, they want to see it done live”, and “watching how, does not teach how”.  “They want to ask 

questions; they don’t want to hear about it”.  Examples of these concerns are illustrated in the 

following quote: 

“I think, when we talk about the format, and how they've slowed everything down, with 

the continuing-care working group, for instance, this is one of the conversations we had.  

What level do we make this? What level do we make it readable, writable? A lot of our 

staff says it has to be at a grade ten learning level. I think that we understand why 
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because a lot of the healthcare workers and people we bring in into healthcare, and 

English being a second language, we have to also make it for them.  But that's when it 

becomes difficult for seasoned learners, for people that have been doing the same stuff 

for much longer and have degrees and are well-educated people, to sit there and watch 

something that essentially could be taught in a grade ten classroom, is difficult.” 

 

In the above quote, I draw attention to the fact that through the ICPs discussion of the 

lowest common denominator concern, the ICPs recognize there are different learning needs 

amongst HCWs.  Novice HCWs may require the acquisition of basic knowledge, but providing 

basic knowledge is also different than formatting for teaching for ESL needs, which is again 

different from teaching that links to HCWs practices and experience.  They are also aware that 

aspects of using technology can distract from learning as noted in the example below. 

“It's very hard not to make electronic offerings dated.  As soon as you look at it, you 

think, Oh, look. I find I get distracted by different pieces and I go, wow, how long ago 

was that actually filmed? We don't even use those anymore.  So, that distracts a little bit.  

It's hard to stay fresh and current when you're not doing it live.” 

While the ICPs are able to articulate specific problems regarding IPAC online education, 

they were unable to provide specific solutions to address those problems point to the need to 

build their pedagogical expertise. 

Mentoring and coaching. 

In addition to the formal, informal and online educational approaches, two of the ICPs in 

the online survey included mentoring and coaching as an educational approach.  These ICPs did 
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not, however, indicate whether or how these approaches were used with HCWs or to orient and 

teach fellow ICPs.  Based on my personal experience up until recently, mentoring and coaching 

were more informally embedded in the professional role and usually related to the orientation of 

new ICPs. They are, though, recognized as part of ICP practice.   

How do ICPs design, develop and implement their education 

To gain a deeper understanding of ICP educational processes, I explored how ICPs 

approached the design, development and delivery of their education.  Although ICPs did not 

describe their methods in pedagogical or instructional design language, collectively their 

methods could be loosely classified in the ADDIE framework of Analyze, Design, Develop, 

Implement and Evaluate.  This is likely because the quality improvement approach ICPs use to 

address issues they encounter in their practice is similar to the ADDIE model.  When discussing 

the ADDIE model as a strategy for instructional design, CoL participants related to the model 

because of its similarity to ICP practice as well as to a nursing practice model.  However, they 

were not conscious of it influencing them in their role as ICP educator.  This is exemplified by 

the following ICP quote. 

“This is a model that is similar to the model I was taught in nursing school.  You know 

you gather your assessment information, you develop your plan of care, then you 

implement it, and then you evaluate it and adjust it based on the response and on and on 

you go.  So it’s sort of ingrained in my practice from the start, so it’s probably … a lot of 

what I do and wasn’t even necessarily aware that I was doing it that way.” 
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Not all ICPs employ any or all of the ADDIE framework components.  Some ICPs 

indicated they “didn’t have an official approach”.  One ICP noted doing “what seemed to work”. 

The most notable elements of the ADDIE framework that ICPs did describe were related to 

analysis and development with some limited attention given to evaluation.  Noticeably limited or 

absent was attention being given to design, and most particularly, designing for learning rather 

than designing for content.  There was no discussion related to how they implemented their 

education although they did refer to problems delivering education when asked directly about 

their challenges in implementing education.  All of the ICP responses pertained to the 

development of formal education.  There was limited information on the development of 

informal education approaches.  This is likely because these are more unstructured, unplanned 

and spontaneous educational activities.  The following discusses the particulars of ICPs’ 

incidental use of the steps in the ADDIE model. 

Analyze. 

It was important for over 80% (30/37) of the ICPs, to assess learner needs for whom they 

would be conducting their education prior to developing it.  One-third of those, or 10 ICPs, 

indicated they engaged in a sort of informal needs assessment referring to knowing “your target 

audience”, what motivates them and understanding the HCW working context so they could as 

discussed earlier “tailor” their education to their “audience or target populations”.  This tailoring 

included what language to use, what message to give, and the way to present the information.  In 

preparing to develop their education, ICPs took into consideration several learner characteristics 

such as the HCWs’ role, language level, (e.g. English as a second language), education level, and 

exposure to prior IPAC education.  Three of the ICPs indicated they would further assess learner 
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held assumptions and attitudes about IPAC and the learners’ IPAC knowledge and practice gaps.  

For one ICP, it was important to identify learner readiness by identifying where learners were at 

in relation to the stages of behaviour change.   

Four of the ICPs considered not only the learners but the nature of the learning 

environment in which they would provide education when developing their education.  This 

included where the education would occur, how much time would be allotted, the number of 

participants, and when the education would be scheduled. “Once I have assessed the target 

audience I ask how much time is allotted, what is the physical venue and AV availability?”  

Although the ICPs’ goal is to facilitate practice change through education, their aim in 

understanding their target audience and the teaching environments is focused on planning the 

development of their content to achieve that change.  This is highlighted by the language used by 

the ICPs including “how I will present information”, “the key messages or knowledge I want 

them to walk away with”, “I will get a sense of the type of information they are looking for”, and 

“what the HCWs are open to hearing”.  These quotes exemplify how ICPs focus on learners’ 

needs assessment relates more to designing for content development and planning for a passive, 

transmissive teaching rather than planning for active and engaged teaching and learning 

processes to facilitate change.  

Design and develop.  

With the learner and learning environments in mind, ICPs would then choose their 

educational approach (formal or informal) and begin to devise their educational approach.  Four 

ICPs indicated they would take into account adult learning principles, and consider different 
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learning styles ensuring their information is presented in different ways: “visual, auditory and 

written”.  While they referred to these concepts, ICPs did not expand on them or indicate how 

they incorporated them into their educational approach.  It was fairly common for the ICPs to 

report that they would develop learning objectives.  These learning objectives tended to focus on 

knowledge objectives as much of the content developed focused on presenting domain 

knowledge, i.e., the ICPs designed for content rather than designing for learning.   

Other than referencing the use of adult learning principles and learning styles, the ICPs 

did not refer to conceptual learning frameworks or instructional design models as tools to guide 

their educational approach.  The resources used to access domain information for content 

development and technologies for the presentation of that content were the predominant 

resources identified to inform the development of their education.  For domain content 

development, the ICPs reported that they relied on  

a. Internal AHS IPAC department textbooks, journals, policies and guidelines;  

b. Online resources such as AHS Knowledge Resource Services and Google Scholar; 

c. IPAC and Public Health and Professional Organizations’ publications; and 

d. Human capital (i.e., colleagues, personal experience and the HCWs knowledge). 

To present their educational seminar, ICPs reported using mainly PowerPoint and 

occasionally Prezi.  They used the Internet to obtain images and videos (e.g., YouTube and Ted 

Talks).  This helped them to incorporate “pop culture” and “humour” to enhance their content 

and assist with the delivery of key messages.  In addition, they reported using written handouts, 
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posters, SWAG (Stuff We All Get) e.g., alcohol-based hand rub, pens, mugs, and candy to 

facilitate interaction, activities and delivery of key messages. 

In addition to developing their own educational materials and resources, the ICPs 

indicated they share each other’s presentations and previous education content, tools and 

materials.  They indicated there was an informal “sharing, not just of content, but also the kind of 

education they do”, particularly of what worked well in their ICPs experience. 

Evaluate. 

Only six online survey participants indicated that it was also important to evaluate the 

educational approach, to assess if the learning was effective, in order to update and revise their 

educational approach.  This type of evaluation was often obtained by soliciting learner feedback 

through the completion of an evaluation form at the end of an education session or from their 

colleagues. 

Challenges influencing the development and implementation of education strategies. 

The ICPs reported on several challenges they encountered in the process of both 

developing and implementing their various education strategies.  While there is a commonality to 

the themes in both, there are also subtle differences.  Therefore, in the following section, I 

address the challenges encountered in designing their education separately from the ICPs 

reported experience in implementation. 
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Challenges in developing education. 

Two central themes emerged from the ICP responses to the challenges they had in 

developing their educational approaches for HCWs: system issues, and lack of educational 

expertise and training.  System issues included competing priorities, limited time, limited 

resources, geography, increasing focus on online education, and lack of priority given to 

education. 

The ICPs reported that competing responsibilities from other aspects of their work, such 

as surveillance, construction, and outbreak management left them with limited time to develop 

and deliver quality education.  The ICPs also reported feeling that they had limited time to 

engage HCWs by spending time in their work environment or assessing HCWs for education.  

This issue of time with HCWs is important, considering that ICPs reported that taking the time to 

understand their learners was important in developing their educational approach.  ICPs also 

reported that busy HCWs were not given enough time for education, and ICPs often had to focus 

on providing only key messages on complex IPAC topics, which made it hard to develop 

engaging educational experiences.  The complexity of the HCW environment left ICPs 

wondering how to provide learning with its ever changing environment, changing knowledge, 

and changing practice around changing IPAC practices to HCWs who already suffered from 

change fatigue.  Time pressure was one of the reasons there was increasing interest in online 

education.  Adding to the issues arising from lack of time, ICPs also frequently cited a lack of 

time to develop their own educational knowledge and teaching skills as a problem:“lack of time 

with healthcare workers, lack of time to develop good materials, lack of time to develop skills in 

adult education, lack of time to develop skills in the use of technology.”  
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The theme of limited time is not just about competing work priorities and access to 

HCWs but also about the fact that there are limited resources within the IPAC program in the 

small number of ICPs available to educate the large number of AHS HCWs ( a ratio of 

approximately 1:1000) spread over a wide geographic region requiring IPAC education.  ICPs 

recognize that this resource gap makes the use of online education more appealing as it appears 

to be a practical and efficient way to provide consistent information to large numbers of learners.  

Once again, ICPs voiced their concern about the quality of the IPAC online education as noted 

above in the discussion of online education, as well as their concern over the priority given to 

IPAC education, also noted above, and the resulting lack of effort to improve it.  As one ICP 

noted, “it would be great to have the time and resources to develop web-based training or other 

innovative approaches, but I don't feel this is the case. We have only done it one way and are not 

interested in coming up with more innovative and effective ways to reach our audiences.” 

In addition to the systems issues described above, the ICPs indicated that their limited 

educational training and lack of opportunities for professional development in the area of 

education affected their ability to develop quality education.  They cited their lack of educational 

knowledge, skills and experience as making it “difficult to be creative” and come up with 

“advanced” educational tools and approaches.  While the ICPs reported being familiar with 

lecture and small group formats, they indicated they wanted to learn about alternate strategies to 

provide and develop education and to make online learning more engaging.  The ICPs indicated 

they wanted to understand what makes a good presentation, to obtain information about adult 

learning, and to learn how to use new technologies to educate.  “I think most of us are very 

familiar with the lecture or small group format but don't have much training in developing other 
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approaches.”  “Sometimes approaches such as the Glo Germ demo may seem juvenile.  It is quite 

difficult to come up with more advanced education tools, approaches that are aimed at HCWs.” 

ICPs were frustrated with the lack of results in making their education meaningful, 

relevant and engaging, despite all of their efforts, and their use of a variety of resources and 

activities.  ICPs reported that developing education for adult learners was challenging as it 

“required learner engagement and motivating learners to adopt change”.  They questioned, “how 

does an instructor balance adult learning with not being patronizing?”  ICPs indicated they 

thought that IPAC domain knowledge was not inherently engaging and that it was a challenge to 

make the content relevant and more appealing to HCWs.  They questioned how one overcomes 

learner preconceptions and misconceptions and learner disengagement.  ICPs also felt that IPAC 

educational content was complex and could easily lead HCWs to “information overload”.  They 

reported that delivering this complex IPAC information was challenging because of the 

significant time constraints noted above and that HCWs need to apply this information in the 

complexity of their working environments.  These challenges impacted their ability to convey 

IPAC information in a meaningful way with the result that they tended to focus on developing 

key messages, trying to balance what to include as important with what was engaging. 

As evidenced from the above discussion there are a variety of issues that ICPs face 

regarding the development of their educational approaches.  They recognize the need for 

improvement and are cognizant of their lack of educational skills particular around creating more 

effective impactful education, but they do not know what changes to make or how to move 

forward to make changes and once again experience frustration by the perceived and experienced 

lack of support for developing IPAC education.  
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Challenges implementing their education. 

The challenges ICPs reported in implementing their educational approaches were similar 

to those identified for developing their educational designs, that is, they experienced both system 

issues, and a lack of educational expertise and training.  Three ICPs responded, “same as 

question 11” on the survey questionnaire.  However, two additional themes emerged regarding 

their challenges in implementing their education: a focus on what I termed ‘HCW 

characteristics’, and challenges in achieving ‘desired outcomes’. 

Similar to concerns about developing effective educational experiences, ICPs were 

concerned about how to deliver the volume and complexity of IPAC information to HCWs, and 

the time required for the HCWs to build an understanding of IPAC concepts.  They thought their 

ability to implement education was constrained by system issues of lack of time and a movement 

toward online education.  Once again ICPs highlighted the problem of providing quality online 

education, adding that the amount of required online education was resulting in HCW 

disengagement.  They also reiterated the problem that delivering “one-size-fits-all” basic 

knowledge, and education developed to the lowest common denominator, as if to a novice or 

new learner, failed to meet the needs of experienced learners.   

While the issue of ICPs not having time to provide quality educational experiences 

because of competing work priorities was repeated here, there was more emphasis on issues 

related to HCW time and ICP access to HCWs.  ICPs reported that in delivering education to 

HCWs, they had to contend with competing priorities, interests and demands on HCWs with 

busy schedules.  “They are all so bombarded with information, and IPAC often seems to be 
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lower on their perceived list of things I really need to know.”  “IPAC is one small part of their 

practice, so we have to compete for their time and attention.  Unit based in-services are 

constantly interrupted, and staff tend to drift off when they finally get to sit down for a few 

minutes.”  The ICPs repeatedly used words to describe HCWs such as “overwhelmed”, “burnt-

out” and having “change fatigue” creating “mental barriers” to IPAC and “affecting HCW 

teachability”.  ICPs noted that the demands on HCWs time affected their state of mind during 

education leading to “distraction, busy brain, cognitive overload” affecting their attention during 

education sessions and their retention of information.  One ICP wrote, “nursing staff that receive 

dedicated time for education without clinical responsibilities are much more receptive to 

information”.  ICPs reported that, over the years, there have been fewer resources and less time 

allocated to support HCW education preventing them from providing the amount of education 

perceived to be necessary.  Access to educate physicians was particularly problematic.  

Physicians, while also busy, fall under a different administrative process, and providing tailored 

education to meet their needs was even more problematic.   

Considering these issues collectively, ICPs would not only benefit from building their 

individual educational skills to help them respond to the educational challenges they encounter, 

but they would also benefit from understanding education from a systems perspective.  From this 

perspective, education becomes more than a tool to create change and learning is more than a 

product resulting from that change.  Teaching and learning are processes that that can respond to 

complex dynamic contexts in which they occur.  This systematic approach would take some of 

the onus and frustration off of individual ICPs and place it on the IPAC Program and the AHS 
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organization to work toward building an educational environment that supports more the 

implementation of more responsive, active and engaged teaching and learning strategies. 

ICPs talked about the challenge of delivering education to address HCWs’ attitudes, 

beliefs, cultures, and preconceptions and how these affect the ICPs’ ability to achieve their 

objectives and outcomes.  ICPs noted that they were frustrated with a perceived lack of interest 

and an inertia on the part of their learning audience, commenting that HCWs appear to regard 

“IPAC as unimportant, but in a crisis want IPAC to fix it”, “HCWs know the rules but don’t 

practice it”, “they’ve heard it all before”, “they think IPAC is basic but its complex”, “how do 

you get buy-in”.  The ICPs in this study questioned how to deliver meaningful education to 

effect change and how to provide messaging that does not overwhelm frontline staff while at the 

same time shows the benefits of IPAC practice.  

Just as they reported with regards to developing their educational approaches, ICPs 

indicated they needed to develop skills to educate and to practice those skills.  “Being a good 

educator requires practice along with knowledge. Having knowledge does not make one a good 

educator.  Adapting to new teaching tools, being shy or uncomfortable in public presentations is 

a challenge, having the time to work on this along with our other responsibilities is important.”  

Challenges in implementing their educational designs seemed to be related to the skills of 

developing quality education, as well as to their teaching skills.  As noted previously the ICPs 

were aware that their approaches to education were generally problematic. As one ICP stated  

“I think that a lot of the methods IPAC use for the frontlines do not work.  We do mostly 

a sit-down and watch me talk in front of the room approach that does not allow enough 
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one-on-one interaction with the learners.  We are not engaging the learners by standing 

there and telling them how important everything in IPAC is.  We are not making the 

materials relevant to their specific needs; we are not engaging all the different types of 

learners on the learning cycle. We need to develop our teaching skills.”   

Much of their approach to education is likely informed by their experience, and they 

teach as they were taught.   For example, one ICP referred to the phrase “death by PowerPoint” 

and that she had “given one too many talks”.  From her experience, her preferred method of 

education was small group discussion using case scenarios.   

ICPs are primed for change; they are not only looking for additional pedagogical 

knowledge, but they are also looking for ways to change, new ways to teach and be engaged with 

what they perceive as central to their professional role.  “How do you present information in a 

meaningful way to effect change?”  As I read through the online survey responses and focus 

group interview, I saw my own experiences and frustrations that led me to this doctoral research, 

articulated and reflected back to me.  A summary of the IPAC educational strategies and 

challenges the ICPs face is provided in Figure 14.  This figure continues to build on the overview 

model of ICP as educator presented in Figure 11 at the beginning. 
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Figure 14. Overview of ICP Education Strategies 

Outcomes of ICP Education: Effectiveness and Successes 

Effectiveness. 

While ICPs saw their educator role as important, 79% (39/48) saw the education they 

provided as only somewhat effective.  The main reported reason that ICPs perceived their 

education as only ‘somewhat effective’ was that it did not achieve its purpose of effecting or 

sustaining change in HCW practice.  Five reasons were reported by ICPs to account for this 

failure. 
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The first reason for which ICPs perceived their educational designs to be ineffective was 

attributed to problems of HCW motivation  This referred to HCWs limited or lack of interest in 

IPAC or IPAC education, being reluctant to adopt change, and not having “buy-in”, that is, not 

seeing how IPAC affects them personally.  “There have been changes in practice for some 

things.  There is a reluctance to adopt change, however.”  The second reason ICP education was 

perceived to be not achieving its purpose was the system issue of insufficient time and access 

preventing the provision of effective education to HCWs. The third reason ICPs reported related 

to the quality of the education they provided, including the type of instruction and delivery used 

and particularly the online education.  The fourth reason was individual educational approaches 

and skills of the ICPs themselves.  One ICP noted that “some ICPs are more effective in some 

settings than others”.  The fifth reason ICPs reported was related to the complex context of 

teaching and learning as a whole, that is the complexity of the IPAC domain knowledge, the 

variability of the context and settings in which education occurred, the complex variety of 

learners, and the variations in ICPs themselves as instructors.   

Part of the problem for ICPs is that limited attention is given to evaluating their 

educational practices whether it is in terms of evaluating learning outcomes, particular teaching 

approaches or the ICPs teaching skills “I think that's one thing that you don't measure.”  Without 

critical reflection and evaluation of their educational practice, ICPs will continue to struggle with 

whether their educational approaches align well with their intended learning outcomes. 

Being able to assess if the education made a difference in terms of changing practice 

presents another problem the ICPs identified as to whether or not they saw their education as 
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effective.  “It’s difficult to assess effectiveness.  Education sessions are always tailored to the 

uniqueness of the participant, given their experience and area they work in.”  ICPs noted that 

measuring practice change is difficult in a complex healthcare setting and is therefore often not 

done.  One ICP noted that her attempts to observe and measure practice change on a unit was 

labour intensive and that change is hard to quantify.  Two ICPs used evaluation forms at the end 

of a teaching session to identify what HCWs reported they learned, what they wanted to know 

more of, and what could be improved.  They acknowledged however that this does not provide a 

true indication of practice change.   

Two ICPs indicated their evaluation of their educational practice is based on experiential 

and anecdotal feedback.  One noted, “I think it [education] is the biggest way to enhance practice 

but unsure of how effective, I only know from feedback which they tell me it is.” The other ICP 

said, “I was talking to some people on the units who said that my services made an impact.”  For 

one ICP evaluation was difficult because measurement of practice change would require the use 

of experimental design as presented in the research literature.  “It's hard to do it properly to try 

and quantify. Theoretically you would have pre and post intervention measures, then the 

intervention, it just feels quite overwhelming to try and do that.” 

Evaluation of teaching and learning is a broad and complex topic.  However, further 

exploration and research as to how IPAC programs might engage in evaluation of educational 

activities might prove a fruitful and rewarding endeavour as some form of evaluation would help 

inform and guide ICPs regarding the use of particular teaching strategies and understanding their 

educational practice. 
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Successes. 

Although ICPs tended to view their education as only somewhat effective, there were 

aspects of their educational practices that they considered to be successful.  What was considered 

successful was not achieving the learning outcome of HCW practice change per se, but rather the 

success of their teaching approaches in achieving increased HCW attention and motivation, in 

the hope of realizing practice change.  This perception of success may represent a shift from the 

traditional assumption that acquisition of knowledge alone results in practice change, to the 

assumption that engagement of HCWs with domain knowledge that is considered interesting, 

relevant and meaningful will mobilize learning and motivate a change in practice.  Whether ICP 

educational approaches to achieve HCW interest results in practice change is unknown because 

this is not assessed as a teaching and learning outcome.  

For three ICPs, success included small changes or modifications to their personal 

teaching practices.  For example: “improved PowerPoint presentations”; “moving away from 

using a lecture and speaking closer to the audience”, and the “unexpected surprise of conducting 

an informal learner led question and answer session”.  In another five instances, practice changes 

included modifying the delivery of information to make it more engaging by “improving 

visuals”, “making the data presented more interesting in a presentation”, “reducing the amount of 

information to key messages”, “creating bites of information or using infographics”, and 

“introducing a variety of modalities (video and demonstration) into a seminar”.  In other 

instances, three ICPs reported changing their educational approaches significantly by switching 

from the use of PowerPoint lectures to discussing real life cases and scenarios.  For two ICPs this 

meant moving to the use of informal education with small groups using a more learner-centric, 
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interactive approach with the ICP “playing the role of facilitator and working with staff side by 

side”.  ICPs considered they had achieved success when they sensed they had bridged the theory 

to practice gap with HCWs reflecting an understanding of IPAC, its relevance to them and how 

to apply it to their practice.  This experience was described by one ICP as, “yeah, bringing it 

home. How does this affect me [HCW]? What does this 4 Moments [of Hand Hygiene] picture 

mean to me, and how do I apply it to my work? When we [ICPs] close that gap, I think we get 

results, and it’s positive.” 

HCW interest during education sessions may be perceived as successful because it is 

more professionally rewarding to the ICPs.  One ICP noted she “enjoyed seeing those ‘ah ha’ 

moments in staff.”  If ICPs are faced with educating disengaged HCWs then, teaching interested 

HCWs could be considered a success whether or not the teaching translated into practice change.  

One of the challenges in interpreting the data is that ICPs do not define or explain what they 

mean by “HCW engagement”.  They describe how they achieve engagement, through various 

activities, including “having fun playing games like IPAC Jeopardy”, “providing incentives such 

as prizes”, “storytelling”, “engaging in discussions using techniques such as TRIZ”
3
, and 

“providing feedback on HCW practice”.  For the ICPs HCW engagement in the context of their 

teaching ranged from having fun and being entertained, to reflecting on practice and problem 

solving.  This suggests that not all HCW engagement is equal and that not all HCW engagement 

                                                 

3
 TRIZ comes from a Russian term “teoriya resheniya izobretatelskikh zadach” Literally translated this means 

‘theory of the resolution of invention-related tasks’. It is a problem-solving, analysis and forecasting tool. Many 

ICPs use it as a tool as described in the Liberating Structures menu: http://www.liberatingstructures.com/ls/ 

retrieved Jan29, 2017  

http://www.liberatingstructures.com/ls/
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results in learning.  An overview of the issues related to the effectiveness and success of ICP 

educational practices is provided in Figure 15 building again on the overall model in Figure 11. 

 

Figure 15. Overview of ICP Educational Practice Outcomes 

Summary of ICP Education Practice 

A summary of the aspects of ICP educational practices identified in this chapter is 

provided in Figure 16.  This summary is important as it makes explicit the processes and 

complexity of ICP educational practice and their educator role as well as the several challenges 

ICPs face when addressing that complexity.  ICPs struggle with their own IPAC expertise and 

translating that expertise into their practice as an educator.  Having an explicit awareness of their 

educational practice will help to validate their experiences and provide a foundation from which 
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ICP can begin to build their educational practice.  How ICPs respond to their educational 

challenges is influenced by the experience they have acquired in the course of their educational 

practice.  However, ICPs report that they do not feel prepared or supported in their role as 

educators to provide education.   

 

Figure 16. Overview of ICP as Educator 

ICP Professional Development and Improving Practice  

Much of the current AHS ICP educational expertise is acquired through experience: trial 

and error and self-learning, borrowing materials from more experienced ICPs, and watching 

them educate. “You learn how it’s done in IPAC”.  Learning from others has made ICPs aware 
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of learner diversity and the importance of considering other learners.  The ICPs in this study 

indicated that they were interested in learning different teaching strategies and improving the 

quality of their education.  They were interested in finding ways to make their content more 

relevant, engage HCWs, and be more creative and interactive in their educational approaches.  

They wanted to be able to use technology more effectively to make more creative education 

materials and were interested in learning more about assessment to understand the impact of their 

education better. 

To achieve this, the ICPs indicated they want to build on their educational skills and 

expertise.  Overwhelmingly, all of the ICPs reported that they wanted to know more about 

“knowledge of teaching and learning, more information about adult learning principles, what is 

out there in the world of education and how to develop different types of education sessions 

using innovative educational techniques”.  The desire was not only to improve current teaching 

strategies but to move beyond them. 

The ICPs also provided several suggestions as to how this professional development 

might be achieved.  They wanted more formal professional development through courses and in-

services on how to teach, adult learning, and learning evidence-based “proven strategies that 

influence change”.  They suggested the AHS IPAC could make their own internal IPAC 

educational resources for ICPs. 

Some suggestions by individual ICPs to how additional education and training might be 

achieved, included  

a. Creating group discussion in the form of an educational journal club;  
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b. Creating educational templates for ICPs to follow; 

c. Providing opportunities to educate to reinforce comfort with, and understanding of, the 

different methods; and 

d. Creating mentoring opportunities by having experienced ICP educators observe more 

novice ICP educational practice and provide feedback. 

The ICPs also suggested that professional development could be achieved informally 

through more on the job experience and practice obtaining feedback from learners, and by peer 

teaching: learning from other colleagues how they provided education, what did or didn’t work, 

and sharing resources.  It was also felt that mentoring new ICPs around providing quality 

education was important.  

To achieve this professional development, ICPs considered support from both IPAC and 

AHS Leadership was needed to promote the importance of IPAC education.  In addition to the 

typical call for additional funding, constructive and resourceful suggestions were provided as to 

how this might be achieved.  It was felt there could be better utilization of internal IPAC 

expertise and that AHS IPAC should consider creating IPAC’s own education modules, and a 

pool of educational resources.  The ICPs thought that ICPs who had skill and experience in 

delivering education were underutilized.  There were several suggestions made in relation to this  

a. IPAC leadership should be more engaged with education;  

b. ICPs’ input and experience should be respected;  
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c. Time should be made for education development, assessment and evaluation, thereby 

focusing on the proactive prevention aspect of IPAC rather than on the reactive control 

aspect. 

The Relevancy of these Findings 

The study findings reveal that ICP education practice is far more complex than the 

literature would suggest and that the approaches ICPs use are not solely focused on traditional 

approaches to education.  However, ICPs struggle with understanding the nuances of their 

educational approaches which still tend toward teacher-centric strategies even in their informal 

approaches.   

Part of the problem for ICPs in their educator role is that they view their role and 

educational practice through the lens of an expert authority in IPAC, not through the pedagogical 

lens of an educator.  Because ICPs have limited pedagogical knowledge, they do not have a 

language or a conceptual framework to understand, discuss, and reflect on their educational 

practices or their identity as educator.  Without a clear understanding of their educator role, 

educational problems, and potential solutions to those problems, then making intentional, 

informed changes in their educational practice will continue to be a challenge.   

Given the ICPs’ insights into their educational challenges, their requests and suggestions 

for educational professional development, it is clear ICPs are primed for participation in a 

collaborative, situated, professional development learning experience.  Findings from this 

analysis were used to design the CoL to develop ICPs’ pedagogical knowledge, provide them 

with a language to use regarding teaching and learning, and to experience active and engaged 
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teaching and learning strategies.  In keeping with their request to learn more about how to use 

technology to create more effective teaching experiences, the CoL incorporated the use of 

technology as part of a blended learning experience, as well as in the design and development of 

a learning intervention for HCWs.  The assumption was that with increased pedagogical 

knowledge and experience, and a language with which they can collaboratively reflect on and 

discuss their practices and explore their identity as ICP educators, the ICPs will be better able to 

respond to the complex teaching environment in which they find themselves and modify their 

practices for more effective and professionally satisfying outcomes.  
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CHAPTER 5 IPC PROFESSIONAL DEVELOPMENT IN A COMMUNITY OF 

LEARNING  

People do not learn from the experiential activity, they learn from the reflection of the 

experience 

John Dewey 

 

In creating the Community of Learning (CoL) professional development experience for 

ICPs, the main objective was to build their pedagogical knowledge and expertise within the AHS 

IPAC program with a view to facilitating a conceptual shift from commonly held, traditional 

understandings and approaches to education, to more active and engaged teaching approaches 

that align with constructivist teaching and learning.  To achieve this objective, the CoL was 

designed to be an intentionally disruptive, interventionist learning experience in which ICP CoL 

participants collaboratively designed, developed, and implemented a research-informed, 

innovative educational experience for HCWs using technology.   

To understand the learners’ experience in the COL, it was important to identify changes 

that occurred in the ICPs and how these came about for ongoing refinement of future educational 

professional development initiatives.  Identifying the design principles that were useful for 

facilitating change in educational practice was therefore also important.  Data collected from 

multiple sources throughout the study were used in the thematic analysis of the ICP professional 

development CoL experience.  These included focus group interviews, short questionnaires, 

recorded meeting and workshop discussions, field observations, the researcher journal and 

supporting documents, such as teaching and the flipped learning (FL) intervention artefacts and 

meeting minutes (see the emerging themes described in Chapter 3, Figure 10). 
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I begin this chapter by describing the organization and features of the CoL, and the nature 

of the ICPs’ participation in it.  This is followed by an exploration of factors that influenced the 

design and development of the CoL, the particular teaching strategies that were used and key 

emerging themes such as exploring ICPs’ identity as educator.  I then discuss the impacts of the 

CoL on the ICP participants, including key learnings and changes they identified, and the 

processes that influenced these changes.  I provide a conceptual framework that can be used as a 

template for the development of an educational CoL professional development experience.  

Finally, I explore the challenges experienced in the CoL and suggest changes to the CoL 

approach for future iterations. 

Organization and structure of the CoL 

A description of how the components of the CoL were arranged is provided to situate the 

discussion of the design elements and teaching activities used shaped the CoL experience.  This 

description includes how and why a blended learning format was used, how the CoL was 

organized and structured and the nature of the ICPs’ participation in the CoL. 

The use of blended learning. 

Several practical and pedagogical considerations influenced the use of a blended learning 

approach.  To guide the design and development of the CoL professional development 

experience a constructivist framework was used to focus engagement of the CoL ICP 

participants in a collaborative, contextually situated learning environment.  This situated learning 

environment was grounded in the context of the ICPs’ workday and used tools and resources the 

ICPs were familiar with in the course of their daily practice because the ICPs described their 
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educator role as embedded in their practice.  The tools and resources used included technologies 

such as Microsoft Lync, Microsoft Outlook, Telehealth videoconferencing, and AHS online 

shared drives.  Using these technologies, the CoL was designed as a blended learning experience 

involving face-to-face and online learning activities, and both synchronous and asynchronous 

interactions.  

Practical considerations included the geographic location of the ICP CoL participants, the 

availability of resources, ICP practice demands, and ICP familiarity with the technologies.  The 

ICPs were located in various geographical locations across the five zones in the Province, 

making it time and cost efficient to meet online.  The ICPs all have access to Telehealth and 

Lync technologies and use them regularly to communicate and collaborate in their practice.  The 

Lync technology allows sessions including online work and chat to be recorded and saved.  This 

facilitated flexibility in participation as the recordings could be listened to later by those who 

came late to meetings or were unable to attend due to work demands.  Learning products, such as 

the meeting recordings, documents, and resources developed in the CoL, could be easily stored, 

shared and readily accessed in a dedicated CoL file located on the AHS IPAC common online 

group drive.  

The pedagogical considerations for using a blended learning format included: (a) the 

ability to situate and model teaching and learning in the context of technology, and (b) exploring 
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the design elements of an online computer game Outbreak at Watersedge
4
 in the context of face-

to-face learning sessions.  The blended learning format responded to ICPs’ requests for more 

professional development regarding the use of technology for teaching. 

Organization and structure of the CoL. 

The initial overarching plan for the structure of the CoL was that it would be comprised 

of workshops and meetings for the purposes of teaching and learning through designing and 

building an education experience using technology.  Based on participant feedback and the 

analysis of data emerging from events as they occurred, modifications were made to the CoL 

format to respond to the learning and practice needs of the ICPs.  The decision to design and 

developed a FL teaching intervention strategy was not made until after the first workshop and 

Lync meeting had occurred.  The final structure and organization of the CoL that evolved from 

these iterative modifications are provided in Figure 17.   

The CoL met for approximately one year.  The formal organization of the CoL involved 

three workshops, held at the beginning, the middle, and the end of the CoL.  In between the first 

and last workshop, there were nine meetings and several informal drop-in meetings and chat 

sessions.  The first and last workshops were held in person face-to-face.  Workshop two and all 

meetings occurred online.  Communication outside of the workshops and meetings occurred via 

email to plan and share information and resources.  Details of the various CoL components are 

provided under headings later in this chapter.  A detailed description and discussion of the 

                                                 

4
  Outbreak at Watersedge is an interactive online Public Health discovery game created in 2004 by the University of 

Minnesota. The learner helps in discovering and stopping the source of an outbreak that has hit the small virtual 

community of Watersedge.  http://www.mclph.umn.edu/watersedge/ Retrieved on November 11, 2016. 

http://www.mclph.umn.edu/watersedge/
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design, development and implementation of the flipped learning (FL) experience for HCWs is 

provided in chapter 6. 

 

Figure 17. Community of Learning (CoL) Activity Overview 

Participation in the CoL. 

The interactive nature of the DBR methodology makes it important to understand the 

nature of the CoL team members’ participation.  It was comprised of eight ICPs representing all 

the AHS zones and sectors (acute, continuing and community care) and myself as researcher, 

colleague, and educator.  The CoL was designed to maximize and facilitate ease of participation. 

This was done in consultation with the participants and included increasing the frequency of the 

meetings but shortening their duration.  Recordings of the meetings were also made so that those 
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who were unable to attend could review the teaching, what was discussed, and what was decided 

during the meetings.  

Several factors affected participation in the CoL.  These included work demands, 

unexpected IPAC related events, vacations, health issues, and job changes.  Work demands had 

priority over participation in the research meetings.  There are always unexpected events in 

IPAC practice, including outbreaks, exposures, and construction issues.  Many of these occurred 

during this research.  One of these unexpected events, the Ebola epidemic, created significant 

demands impacting both the CoL ICPs and me, both as a practitioner and as a researcher.  To 

accommodate these demands, it was necessary to build in flexibility around meeting attendance 

and to find ways for the ICPs to participate and be involved outside the actual meetings.  As 

Lync meetings needed to be rescheduled, the decision to record them, so that the absent ICPs 

could review the meeting activities, became very important as the research progressed.  The 

CoL, and in particular, the build of the FL education experience, occurred over the summer 

months.  While work impacts such as outbreaks and Ebola or Influenza lessened, participation 

flexibility was still needed to accommodate vacations.  Two CoL ICPs did not attend the final 

workshop for health reasons.  One of them agreed, however, to answer the second focus group 

interview questions on her own time and email me her responses.  During the course of the CoL, 

some ICPs changed jobs within IPAC and AHS.  As a result of job changes, the ICPs found 

themselves in roles with fewer opportunities for teaching.  They did, however, choose to remain 

members of the CoL, but with a lesser degree of participation.  A summary of the individual CoL 

ICP’s participation is provided at the bottom of Figure 17. 
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There appeared to be a natural sorting of CoL ICPs around their participation and 

engagement in the CoL.  The ICPs could generally be categorized into three groups based on 

their participation and engagement.  There was a core group that consistently attended most 

meetings, and contributed significantly to conversation and ideas.  A second group attended most 

meetings but were more reserved in conversations.  When feedback was sought however, they 

contributed constructive ideas and information.  A third group attended sporadically with limited 

contribution.  Despite this broad categorization, participation varied, and boundaries between the 

groups were somewhat porous and fluid.  Individual participants would vary between being 

passively and actively engaged in the CoL.  Participants who were unable to attend some 

meetings reported that they took the time to listen to meeting recordings and reviewed the 

documents and resources.  They would also refer to the recording and ask questions about the 

content of the recorded sessions.  

Factors Influencing the Design of the CoL 

There were several other factors that influenced the design, development and 

implementation of the CoL in addition to the varied participation of the CoL members.  The 

predominant influence was the iterative nature of DBR itself which informed every aspect of the 

design process.  Input from the literature, the ongoing analysis of emerging data, workplace 

practice issues, CoL members’ feedback, and the researcher’s own progression of experience and 

insights throughout the CoL process informed ongoing design decisions around the CoL. 
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Influence of literature.  

The literature not only informed the creation of the CoL by identifying IPAC educational 

gaps and providing it with a constructivist conceptual framework, it also guided decision-making 

about design throughout the CoL and was used to teach pedagogical concepts.  For example, the 

four Cognitive Apprenticeship principles (Collins, 2006) were used to guide the design, teaching 

strategies and learning activities used in the CoL.  These principles are (a) providing knowledge 

to develop expertise, (b) using strategies such as scaffolding and role modelling to promote that 

expertise, (c) the sequencing or ordering of activities to build skills and learning, and (d) 

considering the social environment to support learning.   

The concepts of social, cognitive and teaching presence from the Community of Inquiry 

(CoI) framework were used to shape the social environment to facilitate learning in the CoL 

(Vaughan et al., 2013).  To promote high levels of social presence and to sustain learning and 

inquiry, collegiality was promoted through open communication, building trust and group 

cohesion.  This was achieved by paying attention to the organizational structure of the 

workshops and meetings.  Attention was given to building social presence from the beginning of 

the CoL.  Workshop one was intentionally designed as a face-to-face learning environment to 

expedite the building of trust and relationships between the ICPs.  The first activity involved an 

introductory game that facilitated individual sharing of who they were and their interest in 

education.  Engaging small and large group learning activities were created throughout the day to 

continue to build relations.  Throughout the CoL opportunities were created for sharing and 

discussion in online meetings.  I also worked to model open, transparent and respectful 

communication throughout the CoL.   
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Cognitive presence was promoted by facilitating deep and meaningful learning through 

sharing information, connecting, applying and questioning ideas.  Again, from the beginning of 

the CoL, information was grounded in research and literature.  These resources were provided to 

the ICPs.  Goals and objectives were provided for the CoL and for each of the workshops and 

meetings.  The delivery of content and activities were matched to the learning objectives.  

Opportunities were regularly provided for discussion, problem solving and reflection.   

Finally, teaching presence was promoted by providing a teaching and learning experience 

that facilitated discourse and resolved issues designed to shape the constructivist experience.  I 

ensured that the workshops and meeting environments were structured to support learning 

providing leadership and direction for that learning.  Interaction by CoL ICPs was encouraged 

through solicitation of ideas, perspectives and feedback to content and problems being discussed.  

To provide the ICPs with a pedagogical understanding of the learning process they were 

participating in, several of the research papers that informed the collaborative, situated, 

constructivist design of the CoL were also used as teaching resources in the CoL.   

The literature was also used to explain the rationale for referring to the group the ICP 

CoL rather than a Community of Practice (CoP)  or a Community of Inquiry (CoI) (Vaughan et 

al., 2013; Wenger, 1998).  Because membership in the group was bounded by the Ph.D. research 

process, the group did not have the fluid membership of a Community of Practice, and, because 

the activities were bounded by the workplace rather than a higher education context, it was not a 

CoI.  The theme common in all three contexts was that of learning in community; hence the term 

ICP Community of Learning was coined.  Elements of both CoP and CoI were still useful to 
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guide the design and development of the CoL.  Given the possibility that the CoL could 

transform into a Community of Practice and continue on beyond this Ph.D. research, 

characteristics and concepts of learning in a Community of Practice were reviewed and discussed 

in both workshops one and three.  

Emerging data and participant feedback.  

After each workshop or meeting of the CoL was completed, the data generated from that 

component was analyzed to gain insight as to what had occurred, what was effective, what was 

not, and what the next steps should be in response to the findings.  For example, analysis of the 

workshop one focus group interview data suggested that ICPs lacked a pedagogical language and 

framework to frame or discuss their understanding of their education challenges and what to do 

about them.  It also identified pedagogical gaps in ICPs knowledge and practice of instructional 

design.  In addition to these gaps, however, the analysis also suggested that ICPs were disposed 

to engaging in a constructivist professional development learning experience.  The following 

meetings of the CoL were therefore designed to provide both pedagogical knowledge and 

constructivist learning activities to begin to address those gaps.  Analysis of the group discussion 

and the research notes from workshop one indicated that movement toward conceptual change 

had likely not occurred in the workshop and that ICPs continued to view their educational 

problems through the lens of delivering knowledge and as AHS systems issues rather than as a 

problem of teaching and learning processes.  Feedback from the short questionnaire completed at 

the end of the workshop indicated that the ICPs lacked confidence in their educational 

experience and expertise.  As one ICP shared, “Is it too much to bite off?  Do I have the skills to 

provide meaningful input or work?”  Despite being provided with goals and learning objectives, 
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the ICPs indicated they were still “confused about the CoL project” describing it as being “kind 

of nebulous”.  This is likely in part because they felt overwhelmed by the amount of information 

and exposure to the constructivist learning experience that was new for them.  As one ICP noted, 

“I am hopeful that in our next meeting when we have a bit more time this will become clearer.  

This could always be my very task-orientated mind, just not catching the point.”  Despite these 

challenges, the ICPs also indicated that they were excited by the “possibility of learning new 

things”, “the opportunity for creativity and something that we can contribute to:” and 

“discovering that we are not alone in our educational endeavours and frustrations.”   

Based on this feedback and data, I modified my subsequent teaching strategies.  For 

example, I changed my teaching and learning strategies to be more targeted, intentional, and 

structured, to address participant concerns of confidence and uncertainty.  In each meeting and 

workshop, I also made my teaching strategies more explicit by both explaining my thinking and 

modelling the teaching and design processes.  I also began to more intentionally focus on how I 

organized information and concepts, how to break them down, to chunk them, and to provide 

examples as to how these might apply to IPAC practice.  The following are some of the 

comments are the ICPs’ responses after the modifications arising out of the first meeting.  “It 

was helpful to review the goals and objectives”, “Ebola came along, and we haven’t had time to 

process it all”, “this is making more sense,” and “this has brought us back together again.” 

These responses provided affirmation that my understanding of the feedback and data 

were correct.  They highlight the importance of being flexible and working to design a learning 
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environment that supports cognitive and teaching presence by responding to learner needs, 

providing direction and structure. 

Workplace practice issues. 

In my initial outline of the CoL, I had planned for the workshops to be teaching and 

learning sessions and the Lync meetings to be working sessions.  I had planned to have six, two 

hour long, Lync meetings with the CoL team that would be used build the FL intervention that 

the ICPs would use themselves to teach HCWs.  However, based on the ICPs learning needs and 

their concerns expressed in workshop one that the meetings were too far apart, and, with the 

emergence of Ebola, a two-hour meeting in one day was not practical, it became important to 

adjust when, how and why the CoL met.  Changes were made to create flexibility around work, 

and provide time to reflect on and absorb the new information being learned.  As noted 

previously in consultation with the ICPs, it was decided to record the meetings, and to increase 

their frequency but shorten their duration.  I also changed the focus of the first four CoL 

meetings to explore teaching and learning concepts further.  The content was spread out to 

introduce concepts and ideas in smaller segments, reduce the cognitive load, allow more time for 

reflection, and include new interventional learning activities. 

The influence of the researcher as educator.  

The iterative DBR process provided the opportunity for my own growth as an educator.  I 

was continually challenged to reflect on my experience and consider how to responsively design 

learning experiences with the goal of creating change.  Through this experience, I developed a 

deeper understanding of designing for collaborative, situated learning.  I began to have a greater 
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insight into my own identity as an educator and experienced a legitimization of that identity 

through practice and recognition of my developing expertise.  Consequently, as we moved 

through the CoL experience, the lack of ICP expertise as educators and the implications of that 

lack became more clear and explicit for me.  I realized that I needed to create learning 

experiences that moved beyond creating a shift in pedagogical knowledge, to creating learning 

experiences that required ICPs to reflect on their role and identity as educators and to consider 

the implications of this role and identify on their own teaching practices.  To accomplish this, in 

meeting three, I began to design a learning experience in which the ICPs ‘experienced as learners 

but reflected on it as educators.’  This experience will be discussed later in this chapter. 

Design Strategies used in the CoL Workshops and Meetings 

Guiding a responsive design. 

While there was an overarching structure and a plan for the CoL, specific teaching 

strategies and learning activities to be used in the CoL were left open and unplanned so as to be 

responsive to the emerging needs of ICPs and the study.  The intention was that the teaching 

strategies and learning activities would be developed and informed by emerging data as part of 

the DBR process.  Design modifications were continually made based on the purpose of each 

workshop or meeting.  For example, workshop two was changed to a half day event via 

telehealth video conferencing in response to the Ebola work demands.  The specific content and 

learning activities for that workshop also remained open until CoL ICPs learning needs were 

identified.  As the themes emerged, the workshop was designed to support the ICPs’ exploration 

of ICPs’ role and identity as educators and to review what it was to be professionals learning in 
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community.  The workshop was also used to transition from learning about pedagogical concepts 

to preparing for the collaborative creation of the FL experience for HCWs. 

Three elements were relied upon to guide this open approach to the design of the CoL, 

and the continual modifications, such as those described for workshop two.  These were the 

intentionality of the DBR process, principles and concepts from the Cognitive Apprenticeship 

and CoI models, and the creation of five superordinate learning objectives for the CoL.  These 

provided a systematic framework for continuity to achieve the main research objective of 

building ICP pedagogical knowledge and creating a shift in ICPs’ understanding of education.  

The following are the five objectives that were created.  

By the end of the CoL ICPs would: 

a. Have an increased knowledge and understanding of educational concepts pertaining to 

learning theory, instructional design and education technology. 

b. Have a greater appreciation of the concept of collaborative constructivism, the concept of 

a community of practice, and how they might be applied for deeper and richer learning 

experiences. 

c. Be able to apply knowledge, tools and resources acquired from participating in the CoL, 

to develop and build on their own teaching and education practices. 

d. Be more comfortable with understanding, designing and using technologies for teaching 

and learning purposes. 

e. Be able to reflect on and critically evaluate their own and IPAC teaching approaches and 

practices. 
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Ultimately, each of the three workshops had three interconnected functions.  These 

functions were, (a) developing the CoL, (b) providing professional development through 

teaching and learning activities, and (c) carrying out research activities.  Additional objectives 

were associated with each function, and activities in each of the workshops were designed to 

address each function.  For example, the focus group interview of workshop one not only served 

to collect research data, but also developed the CoL by building social presence through 

discussion, hearing a diversity of voices, and a recognition of shared experiences.  Further, the 

focus group facilitated professional development by building on social and cognitive presences 

through discussion, analysis, and reflection of ICP educational practices.  Tables were created for 

each workshop to identify which objectives for each of the functions were linked to each of the 

workshop activities.  Although the CoL meetings were less formally structured than the 

workshops, learning objectives were also created for each meeting as part of the meeting agenda.  

The meetings were recorded and agendas, minutes and attachments were retained.  

Teaching strategies used in the CoL. 

Although the purpose and structure of the workshops and meetings differed throughout 

the CoL, similar teaching strategies were used in both.  These strategies were based on the 

cognitive apprenticeship model.  One strategy was to provide content through the use of lecture 

and collaborative activities to build CoL members’ pedagogical knowledge and expertise.  Other 

strategies included the use of scaffolding, sequencing, and role modelling.  For example, in 

meeting two the goal of the meeting was to introduce and explore the concept of FL.  The 

learning content included a review of constructivism and the introduction of the concepts and 

characteristics of FL.  The design strategies used included scaffolding, lecture, discussion and 
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reflection, as well as the provision of resources and reference materials.  These strategies were 

refined over the course of the CoL in response to learner needs and the growth of the researcher 

as educator.   

Providing content.   

Pedagogical content was provided to give the ICPs the foundational knowledge with 

which to build their understanding of teaching and learning.  Developing this expertise was 

intended to help them shift their conception of education as a static tool to conceiving of 

education in the context of teaching and learning processes.  It was also to provide them with a 

language or lexicon enabling them to use educational vocabulary to dialogue about their teaching 

and learning practices.  Initially, content was chosen to address the identified gaps in ICPs’ 

educational practice and respond to their requests to learn more about adult learning, learning 

strategies, and the use of technology for teaching.  Additional content was added based on 

emerging needs in the CoL.  A summary of content topics is provided in Table 4. 

Multiple methods were used in the CoL to teach content including lecture, small and 

large group collaborative activities, group discussion and reflection.  The lecture approach was 

used to introduce foundational information.  The lecture approach was sometimes valuable as 

one ICP reported, “it is nice to solidify concepts, nice to be able to listen and take notes.  I 

remember better when I write or type.”  This provided an opportunity for individuals to reflect on 

their learning.  Another ICP noted, “it’s nice to have a summary of pedagogical material we have 

covered already and offer new perspectives for organizing material”. 
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Table 4 Summary of Pedagogical Content taught in the CoL 

Content Area Examples of Content Topics 
Teaching and Learning 

Concepts 
 Behaviourism, Constructivism, and Cognitivism  

 Learning theories and models 

 Instructional Design 

 Collaborative and situated learning  

 Communities of Inquiry and Communities of Practice 

 Learning in virtual environments 

Teaching Strategies  Scaffolding 

 Facilitating discussion techniques: Think, pair, share and the 3Ws 

what, so what, now what 

 Anchored instruction 

 Flipped learning 

Elements of Instructional 

Design 
 ADDIE model (Analyze, Design, Develop, Implement, Evaluate) 

 Domains of learning: Cognitive, Affective, and Psychomotor 

 Blooms taxonomy 

 Writing effective learning objectives 

 Design principles for developing multimedia learning environments 

 Robert Gagne’s  nine events for e-learning 

 Storyboarding 

 Learning Management Systems (LMS) and Sharable Content Object 

Reference Model (SCORM) 

 

These comments draw attention to the value of using lecture formats not only to provide 

information but also because the nature of the format allowed learners the opportunity to reflect 

as they listened.  The repetition and presentation of material by other guest educators also helped 

to reinforce and build on new concepts being learned.  Reviewing and revisiting new information 

is an important scaffolding element to support the learning environment. 

After workshop one, to provide clarity and structure, I became more directed in my 

teaching strategies, gradually introducing various types and degrees of constructivist 

experiences.  ICPs, being pragmatic, and more familiar with information giving teaching 

approaches, were initially quite confused and uncomfortable with constructivist approaches to 
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learning.  Building in a variety of collaborative social learning experiences facilitated greater 

comfort and familiarity with constructivist teaching strategies.  To better understand 

constructivist approaches to teaching and learning, and to shift their thinking about education it 

was important for the ICPs to learn about constructivism through experiencing it.  Table 5 

summarizes the constructivist activities that were used in the CoL. 

Table 5 A Summary of Constructivist Teaching Activities used in the CoL 

 

Constructivist 

Activity 
Explanation of Activity 

Discussions in workshops 

and meetings 
 Small group and large group discussions on a variety of topics to explore their 

understanding and applicability to IPAC teaching. 

 Different approaches to facilitating discussion were modelled 

 Reflecting on ICP educational practices and experiences including their 

experiences with Ebola teaching and training 

 

Workshop One: Playing the 

online Public Health game 

Outbreak at Watersedge 

To experience learning using technology, the ICPs explored learning in a virtual 

environment by playing an online game Outbreak at Watersedge in pairs and then 

discussed their experiences as a larger group in the context of learning concepts. 

 

Experiencing Flipped 

Learning 

The ICPs experienced a flipped learning strategy which was used to explore 

instructional design concepts for teaching and learning in multimedia environments. 

Asynchronously, on their own time, the ICPs were asked to revisit and play the game 

Outbreak at Waters Edge to pay attention to instructional design elements used in the 

game and to compare that experience with the first time they played the game. They 

then came together synchronously and, in the context of the whole group, discussed 

their findings and experiences.  The ICPs were then asked to reflect on and discuss 

the flipped learning (FL) experience itself from an educator perspective. 

 

Designing a flipped 

learning experience for 

ICPs to teach HCWs 

This collaborative activity was the core interventionist experience of the CoL 

professional development experience.  The CoL collaboratively designed, developed, 

implemented and evaluated a flipped learning experience for HCWs.  The details of 

this experience are provided in Chapter 6. 

 

Scaffolding.  

The concept of scaffolding originates from Vygotsky’s Zone of Proximal Development 

theory and the idea that learners are able to complete tasks that they would not otherwise be able 

to complete, with the support of another more knowledgeable than themselves (Reiser & Tabak, 
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2014; Vygotsky, 1978).  Scaffolding refers to the structures that teachers use to facilitate 

learners’ completion of tasks or understanding of concepts and can take on many forms ranging 

from tangible supports such as an activity rubric to less tangible forms such as suggestions for 

reframing concepts.  For this research, a variety of scaffolding supports were used to facilitate 

learning.  These included providing goals, objectives, agendas, and timelines; providing and 

referencing resources such as journal articles, websites, and handouts; and creating documents to 

guide practice and activities.  

I created a consistent format by providing and reviewing both immediate and long-term 

goals and objectives for each workshop and meeting.  I also reviewed the previous meeting or 

workshop content topics and discussion, and at the end of each meeting or workshop reviewed 

timelines and next steps.  As three of the ICPs described themselves as pragmatic and task 

oriented, I began including documents such as templates, exemplars, and activity rubrics to make 

the concepts or activities being covered in meetings more explicit.  These examples and activities 

helped demonstrate the practical application of the theoretical concepts being covered.  The FL 

activity rubric is an example of a document used for scaffolding purposes.  This rubric was used 

in meeting three to guide the ICPs’ exploration of instructional design elements used in online 

virtual learning environments such as the interactive game Outbreak at Watersedge described in 

Table 5.  Another example is the planning guide created to assist the CoL team with the build of 

the FL experience for HCWs.  This guide was based on the ADDIE design model.  I 

incorporated the CoL team decisions and used it as an exemplar of the steps that would guide our 

process in designing, developing and implementing the FL experience for HCWs.  Over time, I 

began to explain to the ICPs my scaffolding processes and my rationale for creating the 
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scaffolding to make the concept more visible.  For example, in meeting three after describing the 

plan for the learning activity, I verbalized my approach to scaffolding the activity as exemplified 

in part of the transcript from that meeting. 

“What I am going to do is share some of the design elements I used and my design 

thinking as I designed this little activity. So one of the first things was to think about how 

am I using this Lync meeting space? ... So I set out a set of objectives, and I want you to 

go to back into the game Outbreak at Watersedge that you played in workshop one.  I 

chose this because I want to build on our knowledge of design because we have to use 

this for designing our own things.” 

The opportunity to reflect on my practices by listening to my own conversations in 

meeting recordings such as in the above example also helped to make the process of scaffolding 

more explicit in my own mind.  The concept of scaffolding was familiar to me based the 

examples of that had been provided and used by my instructors in my doctoral courses.  

However, the application of this approach was new to me.  The opportunity to implement and 

make scaffolding explicit was valuable for my own growth as an educator.   

Sequencing.  

Sequencing is a process of ordering learning activities by increasing complexity and 

diversity over time thereby assisting learners in building the knowledge and skills essential to 

performing tasks proficiently (Collins, 2006).  The CoL ICPs’ required pedagogical knowledge 

and an instructional design framework to work with in order to benefit from learning in the 
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professional development experience of collaboratively creating a FL experience ICPs could use 

to teach HCWs.  

In workshop one, after participating in various activities related to teaching and learning 

concepts, the ICPs were asked to identify and reflect on what they perceived to be ICPs’ key 

teaching and learning problems.  The goal was to begin preparing for the planning and designing 

of a HCW learning experience in meeting one.  The expectation was that, after a day of exposure 

to pedagogical concepts and experiences, the ICPs would be able to identify teaching and 

learning problems which would inform and focus the creation of the FL experience. However, 

this did not occur.  The ICPs continued to frame the problems through their IPAC lens rather 

than a pedagogical lens, identifying the same problems as discussed in Chapter 4, (i.e., problems 

of knowledge delivery, the complexity, and diversity of IPAC knowledge, competing priorities 

and demands on staff).  This highlighted both the need for and the importance of sequencing the 

intended pedagogical content and learning activities.  Consequently, the initial CoL agenda was 

changed and the teaching and learning problems were revisited in the first four meetings and 

workshop two.  The revised goal of these meetings and workshop was to review and refine the 

ICPs understanding of the identified problems as their pedagogical knowledge and experience 

developed.  With ongoing discussion of ICP educational challenges in relation to the pedagogical 

concepts covered in the meetings, these challenges were eventually reframed to reflect teaching 

and learning issues.  Details of the learning problems are discussed in Chapter 6, Designing a 

Flipped Learning Experience for HCWs.  
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In response to the ICPs learning needs identified in workshop one, the pedagogical 

concepts identified in Table 4 and their associated activities were introduced progressively.  This 

was done in order to build the ICPs understanding and rationale for why and how they would be 

creating a FL experience, laying a foundational understanding of its purpose and design as a 

teaching and learning strategy.  To gain a deeper appreciation of the concept and design of FL, I 

planned an activity that would have the ICPs experience FL as learners and reflect on it as 

educators.  My intention was to have the ICPs focus more deeply on understanding the design 

elements for teaching and learning in a FL experience.  A brief summary of this activity is 

provided in Table 5.  The following quote by one of the ICPs expresses the team’s perception of 

this FL activity.  “It’s good to have the opportunity to experience flipped learning as it is 

fundamental for us to do the flipped learning.” 

All learning activities were designed to prepare the ICPs for the core FL intervention.  

While the ICPs generally demonstrated enthusiasm and engagement throughout the CoL, as we 

started to design and build the first part of the FL intervention, the online module, there was a 

noted increase in engagement and energy.  The collaborative activity required problem solving 

and decision making by the group to create a practical product that met a real learning need.  One 

ICP member made the following comment, “I am surprised at the synergy and energy that is 

occurring in the building process. This is a new experience for me working collaboratively.”  

Although collaborative practice is a familiar approach to ICPs as much of their practice 

involves working collaboratively with each other and our stakeholders to problem solve 

emerging issues, they are not used to the concept in the context of a learning environment.  An 

example of collaboration in the CoL was the decision, by the ICPs based on the identified 
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learning problem, to do an informal needs assessment to guide the design and content of the FL 

experience.  This suggestion came from one of the participants, and together the group developed 

a series of questions and discussed a process to conduct the needs assessment.  Another example 

of collaboration occurred in meeting seven, where the ICPs made a plan for how they could 

participate collaboratively in the development and building of part one of the FL online module.  

The decision was to continue to have regular monthly Lync meetings with the whole group to 

review sections of the build, to obtain input and feedback on both the content and design, but 

these meetings were shortened to one hour.  Five additional meetings were booked via Lync so 

that interested CoL ICPs could participate directly in the building of the online module.  This 

arrangement allowed for flexibility of participation and responded to the ICPs’ varying degrees 

of interest in working with technology and their available time. 

Role modelling.   

Role modelling was used to promote the development of ICPs pedagogical expertise.  

Role modelling consisted of performing tasks that the learners could observe.  One example of 

role modelling, already provided in the discussion on scaffolding, was making my teaching 

practices and decisions visible.  In doing so, I modelled the use of design elements for 

developing teaching strategies.  In the workshops, I also modelled techniques to facilitate 

collaborative discussion by both using and explaining techniques such as, think-pair-share, the 

3Ws (what, so what, and now what), and anchored instruction.  The use of authoritative sources 

was also modelled by routinely grounding content and activities in research and literature by 

referencing and using resources I provided to the group on particular subjects.  As we focused on 
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specific topics, I also drew on ICP lived experiences, my own and theirs, to situate content and 

concepts within IPAC practice.  Using these lived experiences, I would often try to frame or 

reframe concepts to illustrate points and different ways of thinking.  The goal of this modelling 

was to assist the ICPs in building a conceptual model of teaching and learning processes.  The 

following quote is an example of my role modelling during meeting five. 

“One of the things I wanted to do was make my thinking a bit more transparent. So after 

our workshop, I sat down and reviewed what everybody said, and then I also realized 

there is still some confusion. And that's okay because as part of the constructivist 

experience it's not quite having a clear fixed direction because that evolves and grows as 

you work to problem solve, and it can be an uncomfortable place.  Having said that 

however, it is really important to have some structure.  So for me that involved 

facilitating the operationalization of the next steps, and so what I did to do that, rather 

than leaving you with an empty ADDIE table, I tried to fill in a bit of my thoughts from 

the meeting, so it wasn't a big blank open document, and, as well, filled in the timeframe 

a little bit more.”   

To provide direction and facilitate decision making I also role modeled the reframing of 

ideas or problems to present different perspectives or alternate options when the group was 

having difficulty reaching a consensus.  An example of this occurred after workshop two when 

there were a considerable variety of opinions about the topic and the direction we should take for 

our flipped learning experience.  As two ICPs commented, “with so many different perspectives 

(urban/rural, acute/community, novice/experienced, etc.) it would almost be easier if we were 

assigned a topic,” and, “it’s a bit frustrating as we need to make some decisions of where we are 
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going. We may not get consensus, and a decision will have to be made.  Not everyone can be 

accommodated including me.” 

The following quote, my response in meeting five to the ICPs concerns regarding coming 

to a decision, is an example of such role modelling.  While I could have been directive and made 

decisions for the group as the researcher, I was interested in facilitating the group to become 

more collaborative as an educator and follow a process to come to a group consensus.  

“What I started to think about was the different suggestions that came forward from our 

group that included focusing on hand hygiene and then PPE, but then there was concern 

that these were too specific and might end up being too acute care focused… What if we 

created something that was more generic about ICP principles what is IPAC is about for 

HCWs.  And then it could be tailored to anywhere, and a variety of problems, and it fills 

a gap in IPAC.  Once we have done all of this, and created a flipped learning experience 

down the road, later, we can create a workshop for ICPs to teach them how to use this. 

What do you think? I would like your opinion to help us come to some consensus.”  

This example illustrates a situation where my interests as researcher and educator were 

intertwined.  I chose to use the situation as the educator to take a leadership role to model 

consensus building moving from the specific to the general by summarizing the various 

particular conflicting topics and interests to suggesting and focusing on more general topics that 

might be useful for the whole group.  As an educator I was interested in modelling and 

facilitating social and teaching presence, supporting group interests and goals and maintaining 

group cohesion.  As a researcher I was interested in moving the research project forward in a 
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constructive and informed way by facilitating participant feedback in the decision-making 

process, drawing on the collaborative and interactive aspects of the DBR process. 

Developing social, cognitive and teaching presence. 

The premise of the CoI framework is that higher order thinking is facilitated by the 

interrelationship of the social, cognitive and teaching presence in collaborative, constructivist 

higher education contexts, be they face-to-face, blended learning, or online learning 

environments.  While the workplace is not the same type of learning environment as that of 

higher education, the goal of creating a collaborative, constructivist learning environment to 

facilitate deeper learning applies to both.  Therefore, I considered the concepts of social, 

cognitive and teaching presence to be potentially useful in guiding the development of the social 

characteristics of the CoL to facilitate learning.   

Social Presence.   

The purpose of creating social presence is to build group cohesion and trust through open 

communication to sustain learning and inquiry.  Group activities promoting respectful sharing 

and discourse were used to build relationships to accomplish this.  The ICPs used considerate 

language when communicating with each other, even if their experiences or opinions differed.  

Examples of the type of language used include “Thank you, for moving to an important point”, 

“I really appreciate that you raised that issue”, “That is interesting, I had a very different 

experience”, and “I think what you said earlier really resonated with me”.  CoL activities were 

designed to create a sense of collective responsibility by working together collaboratively, with a 

shared purpose, sharing differing viewpoints and understandings of common problems.  
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Throughout the CoL meetings, the ICPs frequently shared and discussed their lived experiences 

and educational practices.  In meeting one, time was made for an “Ebola temperature check” 

where the CoL ICPs shared how they were feeling about their lived experiences providing the 

IPAC Ebola education in a demanding and stressful environment.  

The ICPs reported they perceived social presence to be a central element in the 

collaborative learning environment.  From the beginning of the CoL, the ICPs discovered they 

were not alone and that their experiences as educators were validated.  As one ICP described, 

“We all had struggles, and that was okay.  I wasn't the only one that didn't know what I didn’t 

know.  I might have known, but somebody else did know something else, and that was okay.” 

The ICPs perceived that the face-to-face meetings facilitated their relationship building because 

they were able to get to know each other.  The following quote from one of the ICPs illustrates 

this perception. 

“But I think one of the things with that is being able to get together and get to know each 

other face-to-face first, and then I was much more comfortable on the phone to be able to 

use a different hat or a different voice or something like that.  And then I knew who you 

were, and then it made it easier for me to engage in the social presence piece, and then 

bring in the different cognitive and teaching presence piece, but that had to be the 

foundation and meeting each other face-to-face.” 

In workshop one the ICPs were concerned about the initial structure of the CoL, and how 

a collaborative community would be maintained outside of the meetings given they were weeks 

apart.  In response, the ICPs came up with the idea of creating a “Chat Room” to provide a forum 
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to continue to build relationships and stay connected outside the formal CoL meetings and 

activities.  The group also explored the use of Twitter and email.  However, there was little 

uptake with these approaches.  Eventually, the group decided to use Lync to pre-book 30-minute 

drop-in chat times twice a month in the afternoon (see Figure 17).  The intended format was to 

be casual drop-in meetings for CoL members to connect to share and discuss teaching and 

learning ideas.  As the CoL facilitator, I made a commitment to attend the first few meetings.  

The chats, however, had limited use with only 1 or 2 members attending each session.  Only one 

CoL member, the one who originally suggested the idea, consistently came to the meetings.  The 

focus of discussion was generally social, casual, and not about teaching and learning.  The chat 

room idea was eventually discontinued.  CoL members gave a number of reasons for the lack of 

participation: “Sometimes the chat room meeting conflicted with another meeting” and “it was 

hard to make time in busy schedules”.  Because of the optional nature of the chat room, ICPs 

“did not feel comfortable taking time for discussion without a focused purpose”.  The ICPs did 

not feel they had “permission to use the time”, especially with competing priorities in a "paid 

job” and viewed the chat room was viewed as an "extracurricular activity."  Without a specific 

purpose and structure, it was viewed as a “waste of time”.  The ‘drop-in build meetings’ 

developed later in the CoL were more successful because they had purpose and structure (see 

Figure 17).  

Cognitive Presence.   

Cognitive presence was cultivated to facilitate deeper, meaningful learning through 

sharing information, connecting, applying and questioning ideas.  As noted above, for teaching 
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purposes a scholarly climate was created using research literature and evidence to ground 

information.  Such a climate is familiar to the CoL ICPs as they are used to an evidence-based 

approach to problem solving in their IPAC practice.  Opportunities were created around planned 

activities for discourse to explore problems and connect ideas and concepts.  Throughout the 

CoL the ICPs and the researcher frequently engaged in discussion, sharing practice information 

and ideas.  One ICP noted that discussions “cement your knowledge because you have to explain 

and defend your perspective”.  The ICPs perceived that cognitive presence had been achieved in 

the CoL as they felt the CoL had allowed for open-ended exploration of information which led to 

a sense of discovery, “a whole bunch of other things that hadn’t crossed my mind”, and “oh 

wow, there’s a whole world you know that you don’t know”.  Another ICP in the CoL noted that 

“facilitated focused discussion led us to consider options”.  

Teaching Presence.   

Teaching presence was used as a concept to design a teaching environment that would 

form the CoL ICPs’ constructivist experience about teaching and learning.  In a collaborative 

learning community, the teaching function can be taken on by any member of the group.  

However, in my role as teacher, facilitator, and researcher, I deemed it my responsibility to 

ensure the organization and orchestration of teaching in the CoL, shaping constructive exchange 

to foster critical thinking and problem solving.  My intentional methods to accomplish this, such 

as scaffolding, sequencing and role modelling, have already been discussed.  

The ICPs perceived that teaching presence was achieved in the CoL through focused 

discussion and the structure of the teaching environment.  They also felt that it occurred through 
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learning from each other and the breadth, depth, and diversity of experience the members 

brought to the group working together collaboratively.  In this respect, while I was the 

predominate teacher, teaching was distributed amongst all the CoL members, that is, the learners 

were also teachers and the teacher learned from the learners.  The following quote from one of 

the ICPs exemplifies this. 

“Because the group setting brings together individuals with varying experiences, there are 

more opportunities to translate information into meaningful form.  Instead of one person 

trying to explain a concept or idea in a way that makes sense to them, there are a variety 

of viewpoints to hit a concept home.  Being able to incorporate information in a manner 

that one is able, comfortable explaining or teaching it demonstrates a deeper stage of 

learning.” 

The following excerpt from a discussion amongst CoL ICPs that occurred at the end of 

the CoL in workshop three is an example of the type of practice sharing and teaching that 

occurred during the CoL.  This particular discussion focuses on the use of PowerPoint. 

A: “Has anybody else ever felt like people want you to bring a PowerPoint presentation? 

Like they're glad when you don't, but they kind of don't trust you if you don't come with 

something prepared?  I know one of my other colleagues regularly now will just go and 

sit and let people ask questions.  Then, she'll talk about it and answer it.  I kind of tried to 

do that once, and I felt awful.” 

B: “I think there's a conception that the PowerPoint is the professional presentation, and 

anything else, you're just messing around.  But, I usually do come with some type of 
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handout on whatever the one, two, or three topics are that I'm trying to get them to learn 

about.  So that will be the formal, boring stuff. I try to use pictures and diagrams as much 

as I can without text. For example, I have to do some new staff education coming up next 

week, and so I'll give them that handout, that poster of putting PPE on, taking it off. But 

we're just going to do it, and then they can take that home with them.  I don't know if they 

throw it in the garbage or not, but I do bring resources with me.”  

C: “I just think that as a consultant, your credibility as a consultant comes from you and 

the way you interact and engage, not your tricks in doing the PowerPoints or anything 

like that.  And if you come in owning your material, people respond to that. And you can 

always follow up with written stuff, or whatever feedback you get back.  If you sense that 

they're not going to retain what you held, then you just need a reminder.”  

D: “The final analysis is they got what they wanted, right?  And they enjoyed it, right? So 

it's maybe the person that asked you to come who's uncomfortable that you didn't have a 

PowerPoint.”  

The above conversation starts off with a question about the role and use of formally 

prepared resources and in particular the use PowerPoint for ICP teaching.  The ICPs share their 

different perspectives and practice approaches using PowerPoint.  The conversation moves to 

touching on the issue of their credibility as seen by learners or other educators and those 

educator’s expectations, or “maybe it’s [our ICP] expectation from the beginning”.  The 

conversation eventually moved to a discussing whether the use of PPT was dependent on the 

goal and intent of the teaching and whether there was also a role and responsibility for learners in 
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education sessions.  I chose this conversation as it exemplifies the type of sharing and exchange 

the ICPs developed in the CoL regarding their exploration of their teaching approaches in the 

context of what they were learning and learning from each other.  In this discussion, a diversity 

of experience and opinion in the conversation as the ICPs drew and built on each other’s 

experiences as well as integrating what they have heard and read as part of the CoL.  

Reflecting as Educators Strategy. 

Although education is embedded in their role, and many ICPs have experience educating, 

findings from the survey and workshop one indicated ICPs do not view their educational 

problems through a pedagogical lens, but rather through an ICP expert lens.  To facilitate a 

conceptual shift in how ICPs perceived their educational challenge, my initial approach was to 

build ICP pedagogical expertise based on three strategies.  These strategies were to (a) design 

activities to create awareness in CoL ICPs regarding their educational practices, (b) design 

learning experiences to address identified gaps in their pedagogical knowledge, and (c) have the 

ICPs create a constructivist teaching and learning strategy in order to experience and understand 

one.  

In the process of designing and developing these approaches, I began to reflect more 

deeply on my identity as an educator.  As I discussed my plans and design decisions with my 

supervisor, I noted my surprised reaction to her referring to us as “educators”.  Surprised by my 

surprise I realized that even with graduate courses in instructional design and designing webinars 

about teaching as a member of the IPAC Canada core education committee, I still did not 

consider myself an educator.  The following is a quote from my research journal: 
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“Yes I am a PhD in an Education faculty, and yes I am designing teaching and learning 

experiences, but I am an outsider coming to the faculty late in the game. I see myself as a 

voyeur of sorts, a health professional looking into the world of Education, but I am not an 

educator I am an imposter of sorts.  If I do not identify myself as an educator with all that 

I am doing and learning why would the other ICPs in the CoL?” 

As I reflected on my identity as an educator, I became cognizant of my growth in 

knowledge and experience as I responsively and intentionally designed for teaching and learning.  

This acknowledgement gave me a sense of legitimacy in considering myself as an educator. 

Consequently, I began to explore more deeply what it meant to create a shift in the ICPs 

pedagogical understanding and teaching practices, and whether my initial approaches to building 

expertise and creating change were sufficient.  This prompted my exploring the CoL ICPs’ 

reactions to being called educators.  My thought process is expressed in the follow quote from 

my research journal: 

“In the process of implementing these approaches and addressing emerging issues, I am 

becoming more thoughtful, nuanced and intentional in my teaching as well as in design.  

It is one thing to identify "what" but in the process of the "lived experience" designing a 

process to create change is becoming more real and more explicit.  The iterative DBR 

process itself is interventionist on me, because not only does it provide knowledge and 

insight through reflection of the experiences themselves, it allows for recognition of ideas 

and thus additional approaches to be incorporated, such as supporting participants to 

explore their understanding of their educational role and identity as educator more 
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intentionally and explicitly in terms of teaching and learning.  Change is not “about but 

through”.  Hence in addition to my first interventional design decisions, I am working on 

having them [CoL ICPs] reflect on their identity and process as educators, and then 

finding ways to build expertise and competency, moving them from feeling intimidated 

to empowered.” 

After the ICPs’ explored instructional design concepts as learners and reflecting on the 

experience as educators through a FL experience, the remainder of meeting four was spent 

exploring their reactions be being called an educator.  Their response was that they found it 

either “intimidating” or “empowering” or both.  Being empowered was viewed as positive, being 

able to influence others, having good resources and tools to be more effective at facilitating and 

engaging learners.  As one ICP described, “it makes me feel powerful that I can influence 

somebody’s learning, or that I can engage somebody in an environment in a positive way.”  

Being intimidated, on the other hand, was linked to an imposter syndrome.  “I find it sort of 

intimidating, sort of no, no, no, that’s too strong a word, that’s not what I am, kind of almost like 

you’re pretending to be a nurse or a doctor, or whatever else.”  ICPs felt like they were educating 

but did not feel qualified.  “It sort of makes me feel uncomfortable to hear that word used 

because educating is just one thing.  There are so many things we are expected to do.  I certainly 

don’t feel like I have reached an expert level to be titled an educator”.  Being an educator is an 

expected core competency in IPAC, but they did not feel they had that competency.  As one ICP 

questioned, “to feel more competent, how do you do that in your job?  It is an expected 

competency, and yet it’s like go out there and do that education, and then we do all that 

education, but it doesn’t get us anywhere.”  
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The identity of educator is linked to feeling competent and having expertise; the ICPs felt 

they had neither of these.  The ICPs made a distinction between the title of educator, the act of 

educating, and a tension and difference between doing and being.  “Anyone can educate, but not 

everyone is an educator.”  While they educated as part of their role, the formal role of educator 

goes unrecognized because it is embedded in IPAC consultant practice.  However, the act of 

developing and providing formal education is explicit and is an expected core competency.  For 

the ICPs to shift from being intimidated to being empowered by taking on an educator identity, 

they felt they needed to develop an awareness and ownership of their role as educator, make their 

implicit educational role explicit, and acquire teaching and learning knowledge and experience.  

As one ICP shared, “It’s like in AA you have to admit I’m an educator.  I do education.  If you 

are ever going to be open to learning more about it, implementing some of the better practices so 

that you can improve yourself as an educator.  Education is one of our best tools to effect 

change.”  For the ICPs, this involved shifting from traditional educational practices to being able 

to apply teaching strategies that facilitated the movement of knowledge into practice in the 

workplace.  Figure 18 summarizes the issues around ICPs’ identity as educator. 
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Figure 18. A Summary of ICP Educator Identity 

Creating an educational practice change in ICPs not only involves building pedagogical 

expertise through developing an awareness and understanding of their practice, acquiring 

pedagogical knowledge, and experiencing pedagogical concepts; it also involves reflecting and 

owning their identity as educators, feeling empowered in that role, and perceiving their 

understanding of the role impacts their teaching practices, and, consequently the learning that 

occurs as a result of those practices. 

Impact of the CoL: What CoL ICPs Learned 

At the end of each workshop, and in the second focus group interview conducted in 

workshop three, the ICPs were asked to identify their main learnings from the CoL.  Three 

themes were identified regarding what the ICPs reported they had learned: (a) becoming aware, 

(b) learning about learning, and (c) learning in community.   
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The ICPs reported that they developed a greater awareness of IPAC’s teaching processes 

as well as their own, and learned about themselves as teachers, and where they were at in relation 

to those processes.  They became aware they were not alone, that “there are others who yearn to 

become better educators”.  They were also excited to learn about the CoL itself, and that through 

the CoL there was support and interest in building education in the IPAC program to address ICP 

educational challenges.  One ICP indicated that learning about pedagogical concepts created 

awareness through making her implicit practices explicit.  “I often used elements of adult 

principles and didn’t know that they were a thing!”  One notion that resonated with the ICPs 

from workshop two was a comment from one of the guest speakers; “if you wouldn’t sit through 

one of your own in-services why would you expect someone else”?  This idea helped them 

reflect on their own practices and the importance of their role as educator.  Becoming aware of 

teaching strategies, beyond what they had been using, provided them with resources and a way to 

change their practice. 

In addition to developing an increased awareness, the ICPs indicated that one of their 

main learnings was “learning about learning”.  They indicated they had learned there were 

different teaching strategies to facilitate learning, and these approaches could be used for 

different reasons.  For example, lectures might be needed to provide foundational knowledge, but 

strategies like problem-based learning might be used to help learners apply their knowledge to a 

particular problem.  They also indicated they learned new terms like “behaviourism”, 

“constructivism”, “cognitivism”, and “transformative learning”; that “designing for teaching was 

important to facilitate learning, rather than just focusing on content”.  They also indicated they 

thought it is “easy to be complacent and focus on content, forgetting the value in knowing how to 
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do our teaching.”  Having literature that affirmed and validated their frustration regarding 

education resonated with them, and they valued learning that there were “research validated 

approaches to more effective teaching”.   

Learning as professionals in community resonated strongly with the ICPs.  They 

identified the value and importance of being able to share, support and learn from each other.  

The concept of diversity of voice was important to them, being able to hear different 

perspectives.  As one ICP stated, “we are stronger and better together”.  Discovering and 

learning about the concept of learning in community began to resonate strongly with the ICPs 

after workshop two half way through the CoL.  As noted earlier, at the outset of the CoL several 

ICPs reported that one of the first key learnings for them was that they were not alone.  “I think 

one of the things, one of the main things, is that we're all kind of in the same boat. We're all 

experiencing a lot of the same challenges, and so it's nice to know that you're not alone.”  As part 

of being in a community, they valued the sharing of experiences, and discussion that was “open, 

free flowing, comfortable and honest”.  There was positive engagement throughout the CoL with 

ICP using words such as, “this is cool, intriguing, exciting, and valuable”.  The ICPs talked about 

group cohesion in terms of “camaraderie” and having “an appreciation for what each other 

brought to the experience, everyone won”.  They talked about wanting to “continue to grow, 

learn and work together.”  Benefits of the shared experience were not just being able to strategize 

together, but also being supported by their connectedness, as opposed to being alone.  

Emotionally they felt supported and energized by each other.  “It's quite energizing, to hear all 

the different voices and sort of hear echoes of what I was thinking come out of somebody else's 

mouth and thinking.”  The ICPs also noted that by working collaboratively they shared the 
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workload.  Working as a group was easier than working individually.  The shared workload 

helped support them in attending their other work responsibilities while working to achieve CoL 

deadlines.  The collaborative design offered flexibility, and the project could keep moving 

forward while they could come and go, getting caught up and learning from the group on their 

return.  The following quote exemplifies the ICPs’ experience. 

“Another positive thing about it being a collaborative effort would be that, at many times, 

there were a couple of people that would be pulled away to something else, but the bus 

kept moving.  And then just having so many people contributing would easily bring you 

back to the process.” 

From the start, the group formed a group identity, but this identity strengthened after they 

started building the FL experience.  The formation of identity speaks to the value and importance 

of the collaborative learning as the team worked together on a single, situated, purposeful project 

that would contribute to the IPAC program.  The FL activity had a greater impact than the 

smaller constructivist group activities that were used to prepare the ICPs for this core 

interventionist activity.  In workshop three, the ICPs indicated that they were “excited with the 

idea of evolving into a Community of Practice” and that it would be “nice to be able to continue 

with all the work we have done together, that it’s not the end of the road”.   

In addition to talking about learning in community, the ICPs also talked about the 

learning process experienced in the CoL.  They talked about the information exchange through 

the sharing of experiences and the learning that occurred through that sharing.  The group talked 

about connecting ideas by “obtaining insights I had not considered”, and that group discussions 
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often provided “closure to ideas”.  They appreciated being able to put learning into practice 

through building the FL experience and trying strategies out on their own.  They enjoyed 

discussing and planning for ways we might revamp how education can be provided to HCWs, 

such as how we might introduce and use FL or start up an AHS IPAC educational Community of 

Practice to validate and support other ICPs in their teaching. 

Impact of the CoL: What CoL ICPs Identified as Having Changed 

In addition to learning about and experiencing new teaching and learning concepts, the 

ICPs also identified what they perceived had changed for them.  These changes could be grouped 

into two categories: their perception of themselves as teachers, and their teaching practices.  The 

ICPs talked about being more comfortable seeing themselves as teachers.  As one ICP noted, “I 

believe, at the beginning, most of us wouldn’t talk about ourselves as teachers”.  The ICPs talked 

about having increased confidence because of the acquisition of resources to draw on, as well as 

considering themselves more of an authority on education, having acquired some pedagogical 

knowledge, language, and experience.  They felt their educational opinions were now backed by 

knowledge based on research.  “I feel like I have some authority behind my opinions.  It’s not 

just opinion now it's backed by a bit of research and theory that I can kind of spew out some of 

those key words and talk about them.”  The ICPs indicated they valued acquiring practical 

resources, such as links to websites, research papers, and “how to” guides, because they provided 

a context and language for understanding their teaching and learning practices that they could 

continue to use and refer to beyond the CoL.  The resources were also viewed as practical tools 

that would help them grow and implement their teaching strategies.  The ICPs noted that they 

had discovered resources in each other, drawing on each other’s knowledge and experiences.  
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Having resources and confidence also led to a sense of empowerment, meaning that ICPs found 

their own voice to communicate with other clinical nurse educators about what would be feasible 

and practical to teach in response to clinical nurse educator requests.  For example, one ICP 

noted: 

“I think this process has really helped me define objectives and then from there, it's given 

me the ability to say, okay, we only have 10 minutes or 15 minutes.  We can't hit 

everything that we need to hit, so let's just consider three main things.  We'll do it in an 

engaging manner that's appropriate for the audience and go from there.  And it's worked.” 

Their learnings also lead to a sense of validation that it was okay to branch out from 

reliance on PowerPoint and to use other teaching approaches.  The use of, and reliance on, 

PowerPoint was viewed as the unspoken but expected approach in the IPAC program.  As one 

ICP shared: 

“Before coming to IPAC, a lot of my delivery method was informal teaching. I think that 

coming into it I felt like I needed a PowerPoint.  This is how our department [IPAC] does 

things and sends the message out.  So now, I embrace that more informal thinking, kind 

of allow a session to happen and act as a redirector towards whatever objectives or goals 

that you have for your learners, but its okay to do that method, and it works.” 

The ICPs reported that the shift in their perceptions of themselves as teachers and their 

thinking about teaching and learning also changed their teaching practices.  The insight that “the 

general idea that our previous experiences and the methods we were taught impact who we are in 

the present as educators/teachers and that our perspectives take into account how situations are 
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experienced” resonated with the ICPs.  Having such awareness, as well as greater understanding 

of pedagogical concepts and a language to understand their practices, helped them to begin to 

modify their practices.  Practice modifications included shifting away from relying on 

PowerPoint to incorporating more interactive components in their teaching.  “I think that was the 

neat thing for me that you don’t need the security of the traditional teaching set-up”.  It also 

included shifting away from designing for content to designing for learning.  As one ICP shared, 

“I loved the comment if you can’t change the content, change the method of delivery.  A lot of 

what we need to teach them can be dry, but the way we teach doesn’t have to be”.  While another 

ICP noted, “I didn’t give much thought to before to lesson planning.  And now I give more 

thought to learning style and just sort of thinking more about the learning than just thinking 

about the tasks, the outcomes.”  The ICPs also reframed how they perceived learners.  For 

example, one ICP stated, “I guess I don’t see learners in the same way, throwing information at 

them as empty vessels.  I now see them as having more responsibility for their learning.  Maybe 

now thinking about them being invested enough in the information that they actually feel sort of 

empowered by it” 

Although ICPs described themselves as having more confidence in planning education, 

they noted that this was different than having confidence in actually applying and practicing it. 

As one ICP noted, “so I guess I have more confidence in the planning and presentation of myself 

as an educator, not in doing education.”  The ICP’s comment speaks to the challenges in the 

change process and that intentional change is not necessarily easy.  As another ICP commented, 

“resisting the urge to turn back, we all feel this, charge ahead and try something new, you may 

fail but you always learn.”  The ICPs identified that these newer approaches take more time and 
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are more demanding of them but felt they would result in greater satisfaction from achieving 

better outcomes.  They reported that change was challenging, and there was an element of 

discomfort in moving out of practices with which they were comfortable.  For some, there was a 

degree of scepticism that new approaches would work.  Their approach to change was to take 

smaller steps, integrating more interactive activities in their education sessions, relying less on 

the PowerPoint and using it more as a guide.  The ICPs reported moving toward more open 

participatory education.  As they did so, they found the experiences more rewarding.  The 

following quote illustrates how the ICP’s change process was not simple in that they were 

challenged to overcome their beliefs, expectations and comfort levels. 

“It's [constructivist teaching approaches] challenged me. I like to stand at the top and 

teach people things.  I enjoy seeing that, Oh that's why, blah, blah, blah. Okay.  I totally 

live for that moment.  And it's challenged me to try and think that it might work.  I'm not 

100% convinced.  I kind of struggle with the idea of activities being a little bit more 

juvenile than some of the staff that I teach are willing to put up with.  But I'm not sure 

how much of that is my own comfort or discomfort with activities and games, rather than 

knowledge gathering kind of things.  So it's been an exercise in challenging myself to 

move out of my comfort zone, which I think is very good.” 

The types of practice changes reported by the ICPs were corroborated by my field 

observations.  Two of the CoL ICPs’ practices were observed after the completion of the CoL.  

Both of the observations were of formal in-service education sessions, and both ICPs still 

employed an overall teacher-centric information giving approach, however, both had modified 

their approaches to include the addition of interactive activities interspersed throughout the 
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sessions.  The nature and application of these activities suggested more attention was being given 

to the design of the learning activities.  While both still used PowerPoint, the content in the 

PowerPoint did not focus on a series of facts or information, but more on images and activities 

that were related to specific IPAC practices being covered.  For example, one ICP creatively 

used the PowerPoint technology to create a learner activity where the learners took control of the 

PowerPoint and used a drag and drop feature to document the other learner's responses to an 

IPAC scenario.  The other ICP incorporated a video to anchor discussion and had learners work 

together in small groups to discuss issues they had observed in the video related to vaccination.  

The small groups were then asked to share highlights of their discussion with the larger group.  

The ICPs achieved greater HCW engagement in the education session by moving away from 

reliance on PowerPoint and traditional question and answer approaches. 

In addition to the CoL impacting the ICPs learning and teaching practice changes, the 

CoL impacted me both as an ICP and as an educator.  The CoL also has had an impact on the 

IPAC program and other ICPs.  The details and nature of these impacts will be discussed in 

relation to the outcomes and outputs of the DBR process in Chapter 7. 

The Process of Learning and Change in the CoL 

The ICPs described the CoL learning experience as positive and rich despite the fact that 

it was more involved than they had expected.  “I found it a really rich experience, and I gained a 

lot of resources that I'll definitely be using in other areas as I go forward.  That's how I would 

describe it.”  They also described the learning experience as “fragmented” because of practice 

demands affecting their degree of engagement in the process.  “I was not always present, so it’s 
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kind of, I want to say a broken process, not broken in that it needs to be fixed, but broken as in 

chopped up into pieces that’s only been able to be kind of inserted when there’s time.”  They 

indicated they were not always able to be present and focus or immerse themselves in the 

experience.  This resulted in them feeling “anxious” or “bad” about not being able to fully devote 

themselves and absorb the experience.  “There are definitely times where I felt bad because I 

hadn’t done pre-reading or something happens and we’re kind of thrown into whatever exposure.  

The urgent work takes precedence, unfortunately.”  This fragmentation also left some of the ICPs 

feeling confused or uncertain about what was going on.  As one ICP described,  

“Sometimes I’ve felt like I didn’t know what the heck I was doing or what we’re meeting 

about or what was going on, or you get a little piece of it and you go ‘Oh that’s where we 

are going, okay’.  I guess because it was a different way of thinking or a different way of 

going, right?” 

They indicated participating in the CoL was “not like attending a conference, workshop, 

or course where your role is to be a student”.  The challenges of learning in practice were that 

practice takes precedence.  Because of this fragmentation, the collaborative, supportive and 

flexible nature of the CoL was important in facilitating their learning by creating an environment 

of shared responsibility and a shared learning.   

The ICPs indicated learning was also achieved through disruption of their thinking, 

experiencing a different style of learning, applying that different style, and challenging their 

perceptions of themselves.  The constructivist experience was not always easy.  It was 

challenging, difficult, and sometimes confusing.  They had to learn new learning processes 
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themselves.  They saw that this learning was a process in itself and that making changes in their 

practice was also a process that took time.  This is exemplified in the following conversation: 

A: “Well, it required us to sort of rewrite our understanding of education.”  

B: “Yes, especially if you've been around for a while and have got your way of doing it.” 

C. “Yeah, like we all have our experiences and expectations on what education is.  And 

this is flipping us too, right?  That kind of change internally can be uncomfortable and 

challenging alone”. 

D: “I found as a learner it forced you as a learner to set boundaries.  Instead of having 

assigned readings, those are the boundaries of what you’re studying for that week or class 

or whatever; this one didn’t have those boundaries.  So you had to find a way yourself, 

and you go down the rabbit hole, and it’s a different experience as a learner.  Having to 

set boundaries and preparing and maybe a bit of anxiety there because it’s performance 

oriented.  It’s a difficult place this type of learning.” 

The above conversation draws attention to the notion that transformative learning process 

is not easy.  It requires disruption of belief systems, attitudes and behaviours.  This process can 

be uncomfortable and disconcerting as the ICPs work to incorporate new ideas and concepts.  

The constructivist, situated, collaborative approach was new to the ICPs and involved more 

engagement and activity than they expected.  The situated nature of the CoL was challenging for 

them given that it took place in the context of their workplace and all the demands and upheaval 

that entails.  These demands at times were a distraction and prevented the ICPs from engaging in 
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the learning process to the depth they would have liked.  Despite these challenges they reported 

the experience to be rich and positive such that they wished to stay engaged to continue move 

forward and continue to build education in the IPAC program.   

A Summary of the CoL Experience 

The opportunity for educational professional development and the very existence of the 

CoL was exciting and inspiring for the ICPs despite its being challenging and disruptive to 

present practices and a demand on scarce time.  The CoL provided validation and support for 

them in their professional practice and was an opportunity to influence IPAC educational 

practice within the AHS IPAC program.  Figure 19 provides a framework of the CoL experience 

bringing together the core elements that were used to facilitate the professional development 

experience to build ICPs pedagogical expertise and changes in their teaching practices.  The 

framework identifies that external factors influence the professional development experience.  In 

this study, these included:  the research methodology; the literature; myself as an ICP, educator, 

and researcher; and the workplace.  Of these four factors, the workplace was the most 

challenging influence because it prevented the ICPs from being able to fully immerse themselves 

in the professional development experience and resulted in the learning experience feeling 

somewhat fragmented for the ICPs.   
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Figure 19. Summary of the Community of Learning CoL Experience 

Community is at the core of the CoL framework.  The community provided emotional 

support and a sense of belonging through the social relationships that were built based on open, 

honest, communication and sharing.  The ICPs no longer felt alone or isolated in their educator 

role or practices.  The collaborative nature of the community was also an important element 

because it built a sense of collective responsibility in the group to move the central 

interventionist project of designing a FL experience forward, regardless of the pressures and 

demands of the workplace on the ICPs.  The collaborative nature facilitated a sharing of the 

workload and allowed the ICPs to come and go from the group as they needed to respond to 
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workplace demands.  Being responsively flexible became an important structural feature of the 

CoL.  It was, therefore necessary to maintain flexibility while fostering learning and 

collaboration in community.  Designing for a positive, responsive, social environment, based on 

the CoI framework concepts of social, cognitive and teaching presence, was an important aspect 

to create a collaborative community to facilitate learning.  

Within the framework of the CoL four main strategies informed the building of the ICPs 

pedagogical expertise.  These were: (a) creating an awareness of ICP educational practice, (b) 

building ICP pedagogical knowledge, (c) experiencing different teaching and learning strategies, 

and (d) building their identity as educators.   

The purpose of understanding ICP educational practice was to make their practice and 

underlying assumptions about that practice explicit.  This was achieved through reflection and 

discussion.  In the process, the ICPs were able to not only identify key teaching and learning 

problems, but understand the reason for, and nature of, those problems.  The CoL team could 

then begin to have an intentional and informed dialogue regarding possible solutions to address 

those problems. 

In order to have an informed dialogue however, it was important to build the ICPs 

pedagogical knowledge and language so they could develop a vocabulary and conceptual 

framework to discuss and reflect on their problems and possible solutions.  This was 

accomplished by providing content, scaffolding their learning experience, sequencing activities 

to build on that experience and knowledge, as well as role modelling to make concepts more 

explicit.  The acquisition of pedagogical knowledge and resources was not enough.  It was 
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important to provide the ICPs with a collaborative experience so they could experience the 

diversity of voice and understand the value of building knowledge collectively through 

experience and reflection on that experience.  Hence the third approach was to have the ICPs 

engage in different teaching and learning experiences as learners, but to then reflect on those 

strategies as educators.  Ultimately, to achieve deeper learning, it was important that they apply 

their knowledge collaboratively to create a teaching experience they could use to address 

identified ICP educational challenges.  As collaborative, situated, constructivist teaching and 

learning strategies were new to the ICPs, they found the experience at times confusing, 

challenging and uncomfortable.  However, the goal was to be disruptive to facilitate a change in 

thinking.  The ICPs indicated they themselves had to find new ways to learn to deal with the new 

strategies they were experiencing.  

In order to be open to change, new approaches and perspectives for teaching and 

learning, the ICPs needed to embrace their identity as educators.  Hence, the fourth approach to 

building their expertise was to build their identity as educators.  This required making their 

implicit practices and assumptions explicit.  The process was both intimidating and empowering 

because initially, while the ICPs provided education and that education was central and 

important to their role as ICPs, they did not view themselves as educators.  By building their 

identity as educators through the acquisition of knowledge, resources, experience, and 

pedagogical language, the ICPs felt more validated and empowered to begin to modify and make 

changes to their practice. 



200 

 

The process of change takes time, and while the ICPs felt more confident in their role as 

educators, they reported they were not as confident in changing their teaching practices.  They 

recognized that because change was a process, it was okay to approach it in a step-wise manner.  

Five of the eight ICPs in the CoL had begun to work at letting go of their reliance on their 

traditional methods and to work toward designing for learning, rather than content, and 

incorporating more facilitative, interactive strategies into their teaching.  Six of the CoL 

members were interested in continuing on and become the core group of a newly formed 

Educational Community of Practice in IPAC, to continue developing their educational expertise 

and practice. 

Based on the CoL experience, the creation of an educational CoP will be a productive and 

responsive approach to continuing to develop ICP pedagogical expertise within the AHS IPAC 

program.  Through the sponsorship of the IPAC Educational CoP, a second professional 

development experience following the CoL framework could be developed and offered to 

interested AHS ICPs, to build on pedagogical concepts and strategies for teaching and learning.  

This second professional development experience may need to be broken down into a series of 

smaller workshops or teaching sessions.  This idea is in response to the CoL ICPs’ suggestion to 

condense the CoL experience.  The advantage of having a series of workshops is that the ICPs 

felt they could immerse themselves and focus on the learning experience.  When they attend such 

workshops, they noted their time is protected for a short while.  However, the ICPs recognized 

that the disadvantage was that changes in thinking and the community experience were not likely 

to be achieved a series of short workshops.  The next iteration of the CoL will therefore likely 

explore how to provide the key elements of the CoL, summarized in Figure 19 in a less 
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demanding, resource intensive manner than the more intensive process and structure of the CoL.  

One important element to review will be how the core interventionist FL strategy might be 

modified to be less resource intensive.  In the next chapter, I explore the design, development, 

implementation and evaluation of the FL experience in the context of the healthcare workplace 

setting. 
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CHAPTER 6 DESIGNING A FLIPPED LEARNING EXPERIENCE IN HEALTHCARE  

For the things we have to learn before we can do them, we learn by doing them 

Aristotle 

 

The purpose of this chapter is to provide an in-depth exploration of the principle 

interventionist teaching strategy that was used as part the ICPs professional development 

experience in the CoL.  In this chapter, I discuss how and why flipped learning (FL) was chosen 

as the interventionist strategy, and how the FL experience was designed, developed, 

implemented, and evaluated.  I discuss the factors that influenced the building of the FL, the 

issues that arose, the contribution of the activity to the CoL experience and the ICPs’ 

recommendations for future iterations. 

After working with the ICPs in the CoL to reflect on their current teaching practices, 

build their pedagogical knowledge by experiencing and discussing different pedagogical 

concepts and strategies, and having them reflect on their identity as educator’s, I wanted to 

design an experience that would facilitate moving the pedagogical concepts into practice.  My 

goal was to create a situated, collaborative, constructivist learning experience for the ICPs 

themselves to better understand the concept of constructivism.  To do this, I invited the ICPs to 

engage in the design, development, and implementation of a FL teaching strategy that they could 

use to teach HCWs.
5
  Flipped learning was a realistic strategy to use because of its practicality 

                                                 

5
 Flipped Learning is a pedagogical approach in which direct instruction moves from the group learning space to the 

individual learning space, and the resulting group space is transformed into a dynamic, interactive learning 

environment where the educator guides students as they apply concepts and engage creatively in the subject matter. 

http://flippedlearning.org/definition-of-flipped-learning/ Retrieved January 29, 2017. 

http://flippedlearning.org/definition-of-flipped-learning/
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and scope for the purposes of this study.  Figure 20 illustrates how this FL intervention is 

situated in the context of the CoL professional development framework. 

 

Figure 20. Locating Flipped Learning in the CoL Framework 

As the core strategy, a sizable amount of time and energy was given to the FL project, 

particularly the asynchronous, online module portion of the FL experience.  The majority of the 

design and development occurred over the course of the Lync meetings between workshop two 

and workshop three (see Figure 21).  The online module created for the first part of the FL 

experience was one of the tangible outputs of this DBR study and has become a part of the AHS 

IPAC program’s online educational offerings.  The development and implementation of the 

module had a local impact and has resulted in the design and development of additional online 

modules within AHS IPAC and the involvement on increased numbers of ICPs in the process.  
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Informed by the insights and recommendations of the CoL ICPs experiences, both the online 

module and the FL, will undergo ongoing revisions in a second iterative cycle process outside of 

this study. 

 

 

Figure 21. Community of Learning (CoL) Flipped Learning Activity Overview 

How and Why Use Flipped Learning in the CoL 

The design of the FL learning experience for HCWs incorporated the concept of situated 

activity to teach pedagogical concepts through the application of those concepts.  The goal of 

engaging ICPs with the design of FL was to have the participants learn about learning in 

community by experiencing it themselves.  Situated learning is premised on Engestrӧm’s activity 

theory and Vygotsky’s Zone of Proximal Development (Engeström, 2001; Vygotsky, 1978).  

Through the situated activity of creating and implementing the FL experience, the participants 
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interacted with each other using information, concepts, and resources in the environment, to 

produce an outcome.  The intent was to design a learning environment where CoL ICPs learned 

through social interaction, as they planned, coordinated, and made decisions while interacting 

with available materials and technologies available to them (Greeno, 2006). 

At the time of my research proposal and commencement of the CoL, I did not know what 

type of innovative, research-informed educational intervention the CoL team would build.  I had 

intended that it include the use of technology because the ICPs had indicated they were 

interested in learning more about teaching with technology.  With the recent advances in 

technology and the impact those advances are having on teaching and learning, I also felt it was 

important that some understanding of technology should be included in the CoL educational 

professional development experience to build pedagogical expertise in IPAC.  However, I did 

not have a particular vision as to how that would occur.  The idea of creating an online learning 

experience arose out of workshop one discussions regarding the limitations of the IPAC 

program’s online learning modules, our discussions of constructivism, and the ICPs’ exploration 

of the Public Health online game Outbreak at Watersedge.   

I was initially concerned, however, about the scope and requirements needed to create an 

innovative online learning module given my limited experience with, and access to, technology 

resources.  After discussing these concerns with my supervisory committee, the committee 

suggested using a FL strategy for the teaching and learning intervention.  This practical 

recommendation afforded scope for the project that could be achieved within the bounds of this 

PhD study.  At the same time, using FL would introduce a new constructivist teaching and 

learning experience for the CoL team. 
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 Factors Influencing the Flipped Learning  

The FL experience was comprised of an online learning module, referred to as FL part 1, 

which could be completed asynchronously by HCWs, and a face-to-face, synchronous teaching 

session referred to as FL part 2.  As part of the design, the HCWs would complete FL part 1, 

after which they would then complete FL part 2 facilitated by a CoL ICP.  Three factors 

influenced the character of the FL design.  The first factor was the HCW IPAC practice issues 

that the CoL chose to address.  These were chosen based on the CoL members’ professional 

experience, their practical circumstances, and the collaborative decisions made by the CoL team 

around their identified teaching and learning problems.  The second factor was the technology 

and resources available to the CoL and the CoL members’ experience with those technologies.  

The third factor included the limitations that AHS requirements placed on the design and 

implementation of the FL arising from system issues in AHS. 

IPAC issues to address.   

To prepare for the design and development of a teaching experience for ICPs to use with 

HCWs, the CoL members were asked to explore and identify what they perceived as the central 

teaching and learning problems to be addressed in IPAC.  The identified problems were intended 

to provide the foundation and focus for the development of the FL strategy.  Based on their 

professional experience and expertise, the ICPs initially focused on the problems of HCWs’ lack 

of awareness or understanding of IPAC and the complexity of the concepts behind basic IPAC 

practices such as hand hygiene and the use of PPE.  They also focused on the difficulties of 

delivering IPAC knowledge due to its breadth, scope, and dynamic nature; and the system 
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challenge of lack of time for education, due to competing priorities and demands on staff.  In 

meeting five, the ICPs revisited these problems in the context of the pedagogical concepts they 

were learning about in the CoL.  The ICPs were able to reframe the problems to focus on 

solutions which included: building a teaching and learning strategy that would engage and 

motivate HCWs, build on their understanding of IPAC, and promote their ongoing learning and 

application of that learning in the context of their practice.  They decided that it was important 

for HCWs to learn that IPAC was everyone’s business, not just the domain of IPAC 

professionals.  

Designing, developing, and implementing the FL experience was a collaborative process.  

What we would build, what content would be included, who the target audience was, and what 

steps were involved, was decided collaboratively through group discussion.  Some decisions 

were made easily, such as how we would build the FL experience.  Because of their varied 

backgrounds, and the different portfolios that the CoL ICPs covered, the team agreed that the 

design and content of the FL experience needed to be flexible and relevant to the variety of 

circumstances and learning needs of the HCWs they would be teaching.  As one ICP noted, “I 

agree, something generic that multiple participants can use in multiple settings.”  The group 

explored the option of each ICP developing their own FL strategy and walking through the 

development process together as a team to accommodate the diversity in the group.  The notion 

of developing individual FL strategies was ultimately rejected in favour of building one FL 

experience as a team; each ICP could then attempt to implement the design in their respective 

areas.  
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Other decisions were more difficult to achieve group consensus on.  Some of the CoL 

ICPs wanted to develop a FL experience that would be taught to all AHS ICPs in a workshop 

rather than implementing it themselves.  As the researcher, I suggested that, from an instructional 

design perspective, it would be best to first pilot a FL experience to better understand the 

process, nuances, and viability of the FL strategy from an ICP perspective before we taught it to 

other ICPs.  I argued that once we had completed the first pilot cycle and refined the FL 

experience, we could then use it as an example to teach other ICPs.  In this way, we would be 

able to bring our lived experience to design and develop a workshop about FL for other ICPs.  

While the group was in agreement with this approach, a couple of the CoL ICPs continued to be 

confused throughout the build and implementation as to whether we were building a FL for ICPs 

to implement with HCWs, or for us to teach ICPs.  This confusion persisted despite my ongoing 

strategies of providing and reviewing goals and objectives, having the ICPs participate in the 

design and development of the FL experience, and obtaining their feedback.  As a result, two of 

the ICPs attempted to implement the FL with a couple of their units, while two other ICPs, as a 

team, attempted to implement the FL experience with their ICP colleagues.  The results from 

both of these approaches, along with the circumstantial and systemic challenges encountered, 

will be discussed later in this chapter as part of the analysis of data on the implementation of FL 

part 2. 

Through group consensus, we decided to create our own online module for part 1 of the 

FL rather than using an existing product.  The module was designed to reside online in the AHS 
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MyLearningLink (MLL)
6 

platform as both a stand-alone IPAC education resource, as well as 

part of a flipped design.  The team decided the content of the module would focus on 

understanding IPAC and overarching IPAC principles such as breaking the chain of infection.  

As two ICPs stated, “it would be wonderful for people to know what we do, and how they can 

utilize us” and “most front line staff have a narrow definition of IPAC.  I like the idea of creating 

a module that will address what IPAC is and does.  It sounds very exciting.  I am happy with this 

approach.”  The title of the online module was “Understanding IPAC: IPAC is Everyone’s 

Business”.  This online module addressed identified content gaps in current IPAC educational 

products.  As well, the focus on generic IPAC principles allowed the CoL ICPs to tailor their 

teaching in FL part 2 to make it relevant and applicable to local contexts and the issues of a 

particular unit, department or health sector.  In response to the ICPs’ concerns with the quality of 

the existing “one-size-fits-all” IPAC online education, by creating their own online module, the 

CoL not only had control over the content but, the team could consider and experience the 

application of instructional design principles in the creation of online educational resources.   

Available technology: Designing in articulate storyline 2.   

The software available to the CoL included PowerPoint, Prezi, and Articulate Storyline 

(AS)
7
.  While the IPAC program had purchased several AS licenses, this software had yet to be 

used for the development of any IPAC online education.  Because of its limited use, and my 

                                                 

6
 MyLearningLink (MLL) is an online Learning and Content Management System (LMS/LCMS) that provides a 

single point of access to AHS learning opportunities. Stakeholders/course owners offer a variety of provincial or 

zone specific courses. Learning is delivered three ways: face-to-face learning (classroom), e-learning and a 

combination of both called blended learning.  
 

7
 Articulate and Articulate Storyline 2 is an eLearning authoring software that is used to create interactive courses. 
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interest in education, IPAC leadership approved the transfer of one of the licenses to me for use 

in the CoL.  In the complex, three-month process of acquiring the AS software through the AHS 

IT department, I was provided with a software upgrade and license for Articulate Storyline 2 

(AS2).  Despite being provided with AS2 by AHS, there was limited technical or design support 

in AHS for this software.  There was, however, significant Web 2.0 support through YouTube 

training videos, the Articulate E-learning Heroes online Community, and discussion forums. 

Despite my general limited experience designing with technology and my lack of 

experience specifically using AS2, I believed there were several advantages to working with 

AS2.  One advantage was that the AS2 software provided the CoL team with more design 

options than if we created an online module in PowerPoint.  Also, by working with a technology 

new to all the CoL team, there was a fertile opportunity to discuss how the chosen technology 

could influence design.  One ICP commented, “this looks like a wonderful program. I would like 

to be hands on with it.  I am excited.  I think this is a great foundation to start from.”  Another 

ICP shared, “this is a great program.  It will be really neat to see what capabilities we can create 

on our own.  I like the interactivity.  The timeline is a cool feature.”  Although the focus of the 

FL part 1was to use the online learning space for conventional teaching, working with a new 

technology facilitated the CoL’s exploration of the strengths and limitations of the technology 

for designing for learning.  For example, we explored the nature of interactivity and the 

difference between creating interactivity using the tools of the technology (e.g., drag and drop 

and slider button features) and designing interactive activities in the software to engage problem 

solving and reflection to facilitate learning.  Using AS2, we were able to incorporate our own 

design elements and tailor content based on our learning goals.  Finally, by using the AS2 
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software, we were able to demonstrate the software’s capabilities, highlighting the possibilities 

and opportunities to grow our AHS IPAC online educational practices.   

As I was the only one in the CoL team able to have the AS2 software on their computer, 

the majority of authoring of the module was done by myself.  However, through group 

discussion and decision-making, ways were identified in which the team members could 

participate in the build, to the extent, they were interested in learning and working with the 

technology.  Opportunities to work with the software were offered through the creation of 

additional drop-in Lync meetings, as well as time in my office at my computer (see Figure 21).  

A few of the ICPs took the time to explore the YouTube training videos.  In this way, the design 

and development of the FL part 1 module was truly a collaborative effort.  

My limited experience using the AS2 software to design education presented a challenge.  

My inexperience with the software limited my knowledge and understanding of its capabilities, 

and this influenced the design of the FL part 1 module.  Because of delays in acquiring the 

software, there was also limited time to learn the software.  My learning curve was steep, and I 

was frequently learning and designing in the software at the same time.  Although the experience 

was stressful and challenging, it was also rewarding.  It facilitated my growth as an educator and 

helped address my ‘imposter feeling” as a student in Education Technology.  The experience 

created a deeper appreciation and understanding of the concepts and ideas I had been learning 

and writing about in my courses such as giving consideration to what affordances or hindrances 

to learning need to be considered when designing using technology.  My process of learning AS2 
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also gave me insight into the process the ICPs may undergo when they incorporate new 

technologies into learning.  The following is an excerpt from my research journal: 

“Initially, the idea of trying new software was exciting but the initial dance of joy and 

excitement, mixed with relief at getting the software, quickly gave way to feeling 

overwhelmed and uncertain.   I was full of questions and doubt, can I learn this software?  

Do I have enough time? … Despite the self-doubt and questions deep down I wanted to 

work with something new for the following reasons:  I want the ICPs to try and 

experience something new, to go beyond our same old same old practice. … By working 

with something new and different as a group, we can support our change together and 

explore that change. …I feel a responsibility being in Education Technology to push both 

my own and IPAC boundaries when it comes to technology. … Lastly, I carry an 

unrealized passion for wanting IPAC to grow and develop.”   

My learning process was to watch the online tutorials and dive in to begin building.  It 

was also very helpful that the CoL team had provided several design and content ideas that 

helped with the creativity and in that, I did not feel alone.  As I progressed with the learning one 

of the CoL members expressed real interest in trying the software and so she was busy watching 

tutorials, thinking of ideas and spent a day play with the software herself.  In that, I was also able 

to learn from her.  I do believe that while I am doing most of the mechanical build the product is 

truly a group effort and it would not be what it is without the CoL members’ contributions. 

While introducing a new technology offered an opportunity for learning, I needed to 

remain aware that it could be both a positive and overwhelming experience for the ICPs.  The 
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journal excerpt highlights the intertwining of my roles as researcher, teacher and ICP.  As the 

researcher, I took on the responsibility and work of building the FL part 1 product.  As an 

educator, I could provide leadership by continuing to implement the teaching strategies such 

scaffolding and role modelling to facilitate the ICPs learning through this collaborative building 

process.  As a colleague, I was a co-learner. I was able to draw on and share my experiences, 

insights, excitements and challenges. 

System issues. 

Most of the system issues we encountered affected the design and development of the 

online module.  The team had to take into consideration AHS organizational standards related to 

visual identity, writing style, the inclusion of images and media, and copyright.  All of the 

images and media used in the online module were either AHS owned and approved, authorized 

for public domain use, or used with consent from the owner/ author of the media.  Because the 

online module was posted on MyLearningLink, their standards and guidelines also needed to be 

followed. 

System issues were also encountered for part 2 of the FL.  Unlike part 1 where the issues 

affected the design and development of the FL, the system issues for part 2 impacted the 

implementation of the FL.  In addition to the ICP’s availability of time, as predicted by the ICPs 

in their initial exploration of FL as a teaching strategy, these system issues included limited 

access to the HCWs and to educational opportunities in which to use the FL strategy.  The ICPs 

had indicated because of competing priorities with other educational initiatives they might 

encounter resistance from unit managers if they requested time for additional IPAC education.  

Because of the recent demand on HCWs time for several other education initiatives being rolled 
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out in AHS, such as the need for nurses to learn how to use new intravenous pumps being rolled 

out, unit managers would likely be reluctant to give up additional HCW time for further IPAC 

education. 

Summary of the Flipped Learning Design and Development Process 

Several instructional design elements informed the creation and implementation of the 

FL.  I introduced the ADDIE model to the ICPs to guide the overall development process for the 

FL.  The model provided the CoL ICPs with a concrete design framework to follow while 

implementing the pedagogical concepts they had been exploring.  Implementing the model with 

the ICPs was an iterative process, as activities in the steps overlapped and informed each other.  

A design guide was created to assist the team in operationalizing each of the steps.  The complete 

process occurred over a period of 6 months.  Figure 22 provides a summary outline of the FL 

design process. In the sections that follow, I explore each of the ADDIE steps, in turn, and 

provide details of the process and the issues that arose during operationalization of each step. 
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Figure 22. Flipped Learning Design and Development Process (six months) 

Analysis. 

As previously discussed above, in the CoL meeting five the ICPs reviewed our 

recognized IPAC teaching and learning problems.  Based on these recognized teaching and 

learning problems the CoL had decided that we would attempt to create a teaching experience 

that would motivate and engage learners, build on their understanding of IPAC and IPAC 

principles, and encourage ongoing learning and the application of those principles.  While we 

had identified the purpose of the FL, this purpose required verification and elaboration.  The CoL 

ICPs collaboratively decided to conduct an informal needs assessment.  They did this by 
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approaching a few HCWs in each of the areas they covered and asked the HCWs in person a few 

questions that were predetermined by the CoL team.  Responses to the questions were obtained 

from various HCWs, including physicians and a variety of nursing staff, such as registered 

nurses, licensed nurse practitioners, and nursing attendants.  The ICPs collated the responses 

from the verbal feedback and emailed them to me to share with the team in meeting six.  The 

responses were consistent with our general expectations.  Responses to each question varied 

from focusing on very specific IPAC activities such as hand hygiene and PPE to a more in-depth 

summary of broader IPAC principles and practices such as surveillance, and the prevention of 

infection.  Staff often confused the roles and activities of IPAC with Workplace Health and 

Safety.  The HCWs also had trouble articulating answers to the questions.  They would often 

search for answers and were vague in their responses, particularly regarding what ICPs do.  The 

ICPs thought that staff tended to focus on the clinical aspects of IPAC.  There was a gap in 

knowledge; understanding of non-clinical aspects relating to areas such as construction or 

equipment reprocessing was limited.  Based on the findings from this informal needs assessment, 

a decision was taken to develop content in the FL part 1 that included information on both IPAC 

and HCW IPAC activities.  While we included IPAC principles, such as the concept of breaking 

the chain of infection; and activities associated with IPAC practices such as hand hygiene, use of 

PPE, management of patients, and the importance of vaccinations; we also moved beyond the 

clinical aspects of infection control, to discussing ICP involvement in construction activities, 

medical device reprocessing and surveillance.  

The CoL ICPs prior to implementing the FL strategy, intended to conduct a second needs 

assessment to identify the educational needs of a particular unit or area, to assist in exploring and 
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how the ICPs might utilize the FL experience and design the FL part 2.  This second needs 

assessment was not operationalized because of the challenges the ICPs encountered 

implementing the FL.  The two ICPs that did approach some of their units did so based on 

identified concerns they had noted as part of their surveillance activities or because there was 

already a formal education opportunity planned for a unit.  In the FL part 2, the ICPs intended to 

expand upon the concepts presented in FL part 1 through active and engaged teaching and 

learning activities.  The activities would respond to specific identified issues, such as an 

increased incidence of nosocomial infections, or problematic practices noted that could lead to 

such infections and potential outbreaks.   

Design. 

The design and development processes were interconnected for both FL parts 1 and 2.  

The first step in the design process was to develop a roadmap for the planning of FL part 1.  To 

prepare for this, in the CoL meeting five, the team reviewed how to create and write learning 

objectives, which link learning assumptions with learning intentions, activities, and desired 

outcomes.  The team reviewed the difference between creating objectives that inform content, 

and creating objectives that inform and guide the choice and development of teaching and 

learning activities.  They were provided with the revised Bloom’s Taxonomy (Krathwohl, 2002) 

and a table with a selection of verbs relating to the various cognitive domain taxonomies to use.  

With these resources, and recognizing that the purpose of FL part 1 was to provide information, 

the learning objectives they developed focused on the lower order cognitive activities of 

remembering and understanding.  Table 6 provides a summary of the learning objectives the 

ICPs collaboratively developed for the FL.  
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Table 6 A Summary of FL Part 1 Learning Objectives 

Overarching Goal: To Facilitate HCWs achieving excellence in their IPAC practices 

Sub Goal 1: Upon completion of the module, the HCW will understand the role of IPAC. The HCW will be able to: 

 Objective 1: Describe the role of the Department of Infection Prevention and Control  

  a. Be aware that IPAC is a provincial program,  the breadth of coverage  and  how 

IPAC fits into the AHS organizational structure 

b. Recognize that IPAC is accountable not only to AHS but also to Alberta Health, 

the Auditor General and Accreditation Canada and that IPAC recommendations 

are guided by regulations and standards.  

 Objective 2: Understand what IPAC and ICPs have to offer the frontline HCWs 

  a. Identify consultation activities (development of best practice guidelines and 

policies, product evaluation, oversight of Medical Device Reprocessing, 

monitoring of construction activities, surveillance etc. 

b. Identify why all of the above matter: describing how they are applicable and 

relevant to the frontline HCW and patient safety. 

 Objective 3: Recognize how IPAC can help the frontline by: 

  a. Advocating for  HCWs – representing them at Zone and Provincial levels 

b. Assisting HCWs to translate Standards and Policy requirements into practice 

c. Understanding HCWs role regarding IPAC practice and it’s importance. 

Sub Goal 2: Understand IPAC principles and how they relate to frontline practice by: 

 Objective 1: Recognizing the relevance of IPAC practices and the importance of applying them 

consistently 

 Objective 2: Identify the components of the chain of infection by: 

  a. Reviewing the chain of infection components 

b. Recognizing both ICPs and HCW practices  related to the chain of infection 

c. Recognizing how the chain of infection informs HCW best practice  

 

In addition to using the revised Bloom’s Taxonomy, seven elements from Robert 

Gagné’s Nine Events of Instruction were used to guide the design of the FL part 1 module.
8
  

These elements are summarized in Table 7.   

                                                 

8
 Articulate Storyline e-Learning Heroes online support provided a summary of Gagne’s 9 Events of Instruction to 

assist in the design of an e-Learning course.  The 9 events are based on Robert Gagne’s book Principles of 

Instructional Design that provides a set of guidelines to ensure leaners acquire the knowledge and skills they need. 

https://community.articulate.com/articles/how-to-design-your-e-learning-course-using-gagne-s-9-events-of-

instruction  retrieved November 27, 2016. 

https://community.articulate.com/articles/how-to-design-your-e-learning-course-using-gagne-s-9-events-of-instruction
https://community.articulate.com/articles/how-to-design-your-e-learning-course-using-gagne-s-9-events-of-instruction
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Table 7 Elements used from Robert Gagné’s Nine Events of Instruction 

Seven Elements from Robert Gagné’s Nine Events of Instruction 

 

1. Grabbing the learner’s attention by asking provocative questions and providing surprising facts 

2. Writing learning objectives in the form of a question to invite the learner to reflect on their practice or 

knowledge 

3. Providing activities that help learners see relationships between content and what they already know 

4. Presenting the content in an interesting way using storytelling 

5. Guiding the learners through the course building in hints, online screening instructions 

6. Giving the learners opportunity to practice by providing activities that use content and challenge their 

knowledge 

7. Providing learners with feedback through quizzes and activities and allowing them to assess their 

performance.   

 

 

The elements were used to increase HCW engagement with domain content by presenting 

the content in accessible, interesting and relatable ways.  For example, instead of writing the 

module learning objectives in a point form list, they were written as a set of questions in the first 

person.  The intent was to also trigger learner reflection about their practice and knowledge and 

why the module might be relevant to them.  Figure 23 is a screen shot illustrating the 

presentation of learning objective 4 in the form of a question.  The inclusion of a provocative 

question and an interesting fact was also used for the same purpose.  This is illustrated in Figure 

24. 



220 

 

 

Figure 23. Screenshot from the Online Module Illustrating the Presentation of Learning 

Objective 4 in the Form of a Question 

 

 

Figure 24. A Screenshot from the Online Module Illustrating the use of a Provocative Question 

and Interesting Fact 
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One of the challenges in infection control is that the consequences and impact of 

infections are often invisible to HCWs because the manifestation and consequences of infections 

are often not immediate or associated with a particular HCW action.  To address this challenge 

storytelling was used increase the visibility, relevance, and importance of IPAC practices to 

prevent infection.  A personal life story about a physician acquiring an infection and the 

consequences of that infection on his practice was provided in the module.  

Instructions and hints were offered throughout the module to guide the learner through 

navigation of the module and the various activities in it.  This was done to prevent HCW 

frustration navigating through the module and potentially being distracted from their learning 

tasks.  Some ability to move through the module in nonlinear fashion was created to allow the 

learner a sense of exploration of content.  Built- in technology such as pop-up markers was used 

to add extra information to enhance interest and content on a slide.  Within each of the module 

sections learning activities were also developed to engage learners with the content by having 

them practice and apply their knowledge.  An example of this is provided in Figure 25.  In this 

activity, the HCW is asked to drag and drop the appropriate personal protective equipment (PPE) 

they would need for each type of isolation precaution.   

At the end of each section of the module short quizzes were developed to provide 

learners with feedback on their learning and progress through the module.  An example of a quiz 

question is provided in Figure 26.  Immediate feedback was given as to whether the HCW had 

successfully completed a quiz and if they had not they were provided with the opportunity to 

retry the activity.   
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Figure 25. A Screenshot from the Online Module Illustrating the use of a Learning Activity 

Requiring the HCW to Apply Knowledge 

 

 

Figure 26. A Screenshot from the Online Module Illustrating a Quiz activity for HCW Learning 

Feedback 
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A storyboard was created to facilitate the design and development of the FL part 1 

module.  It consisted of a visual representation of each particular slide, media or required images 

and a description of the design, including its purpose, function, the rationale for the elements 

were included, as well as any design changes made.   

Once the design and development of the FL part 1 was nearing completion, the team 

began to focus on the design and development of the FL part 2.  While the design of the FL part 

1 went well, with significant collaboration, engagement, and contribution by the CoL ICPs, the 

ICPs’ engagement in FL part 2 was different.  I noted a reticence and reluctance by the ICPs to 

engage in the design process.  This lack of engagement was an anomaly in the whole CoL 

process.  To understand this better, I explored my observations with the CoL team and identified 

three reasons that may account for the reduced engagement.  The first reason recognized by the 

ICPs was the lack of core members, who had previously led discussion, being present at the 

meeting where we discussed the design and development of the FL part 2.  A second reason was 

that, during this particular meeting, the ICPs were encountering work demands which required 

them to leave and come back into the meeting, resulting in competing demands on their 

attention.  In discussion with the ICPs, I proposed a third possible reason, which was the team’s 

degree of confidence and comfort with designing, developing and implementing constructivist 

teaching strategies.  Taking a leadership role, I shared my experience and discomfort when first 

designing a constructivist experience for one of my doctoral courses and suggested that as 

designing for constructivist approaches was new to them, the experience might also be unsettling 

and require more energy than they had to give at the time due to work demands.  Based on this 

discussion the team indicated that it would be helpful for them if I were to create a teaching 
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guide toolkit for them to use in the development of the FL part 2.  The ICPs said that “tools are 

helpful and will provide more comfort in conducting a flipped learning” and they “will allow for 

consistency in understanding and implementing part 2 of a FL, and will help in misinterpreting 

what is wanted.”  The ICPs indicated that the guide would need to flexible, and apply to 

designing for a variety of formats, as part 2 would be dependent on emerging issues, context and 

available time on a unit or particular area.  Part 2 might be 15 minutes at a nursing station or 30 

minutes in a classroom or videoconference session.  In response to the ICPs requests, I designed 

and developed a tool kit that contained: a guide to flexible lesson planning, a sample lesson plan 

with handouts, a sample information sheet about FL for AHS educators, a sample sign-up sheet, 

inspirational quotes, and a checklist of activities to consider when planning the FL part 2. 

Development. 

The development of the FL experience focused primarily on the mechanics of building 

the FL part 1 online module in AS2.  While I completed the majority of the building process, the 

team worked collaboratively to develop the content and the various types of activities to be 

included in the FL part 1 module.  The team members worked in small groups to share ideas and 

content via email.  The small group ideas and information were then collated, discussed, and 

used to build the module.  As the build progressed, the team met to review and make 

modifications to the build. 
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Once the first version of the module was completed, it was published in an LMS format 

and uploaded into the SCORM cloud
9
.  Pre-testing by the researcher and research assistant was 

conducted to ensure navigability and functionality of the module.  A feedback form was then 

developed for pilot testing, and the CoL ICPs approached some ICP colleagues and HCWs to 

pilot test the module.  Eleven individuals provided feedback on the module, including ICPs, one 

physician, several nursing staff, a nurse educator, a housekeeping manager, and the study 

research assistant.  Most of the feedback was focused on three areas: the logistics of the module, 

content suggestions, and technological issues.  Only one reviewer, the research assistant, 

provided pedagogical suggestions.   

The logistical feedback pertained to where the module would reside and whether it would 

be available to non-AHS contracted providers.  There were also concerns regarding the length of 

the module, given the average time taken to complete the module was 45 minutes.  While the 

bookmarking feature was used, that is HCWs could leave the module and return to it later, 

picking up where they left off, it was suggested that the module be made smaller, and be broken 

down into three 10 to 15-minute modules, to respond to the time demands on HCWs.  The 

general perception was that HCWs would not have the time, or do not want to spend the time, to 

do a 45-minute course.  Because of the bookmarking feature, for the purpose of the FL 

experience pilot, the team chose to keep the module as it was. 

                                                 

9
 SCORM (Sharable Content and Object Reference Model) is a reference model comprised of a collection of 

technical specifications that test the interoperability of e-learning software with an LMS (Learning Management 

System) which is a software application for the administration, documentation and tracking of online courses. The 

SCORM Cloud is a place that allows the testing of learning software products on line.  
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Feedback about the content was mostly positive.  There were a few grammatical and 

spelling corrections.  Other suggestions included reorganizing and expanding some of the 

content to enhance understanding.  Some content areas in the module were identified as 

frustrating due to perceived clutter and lack of value added by some of the information.   

Most of the technological feedback related to the usability.  For the most part, the module 

was considered easy to use and navigate.  Some individuals did not like the non-linear 

functionality and wanted to proceed quickly through the module rather than taking the time to 

explore.  There was one particular activity, the drag and drop activity illustrated in Figure 25, 

that the learners initially found too difficult to complete, and several recommendations were 

made as to how to improve this activity.  Based on the feedback, modifications were made to the 

order of the content in that particular section of the module and functionality of the learning 

activity.  This included adding a hint section and making the correct PPE selection glow when it 

was dragged over the correct type of isolation precaution. 

Once modifications from the pilot testing were complete, the module was forwarded to 

MyLearning Link (MLL) to undergo further testing and feedback prior to approval for posting.  

The focus of the MLL testing was to ensure functionality, ease of navigation, and appropriate 

feedback to learners regarding what was required of them to pass the course.  After the final 

modifications were made to the module based on the MLL feedback the module was ready for 

implementation.  Apart from developing the Teaching Guide Tool Kit and making minor 

modifications to it based on the CoL feedback, there was no discussion on the development 

process of part 2 of the FL as the ICPs had limited opportunity to do so.  I had created an FL 
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Experience Guide to facilitate the ICPs reflection and reporting of their process, however it was 

not used.   

Implementation. 

As with the design process, the implementation process also overlapped with the 

development of the module.  Although I did most of the implementation process for part 1, the 

resources used in this process were shared and reviewed with the CoL team in meeting eight.   

Approval from AHS IPAC leadership was needed to have the FL part1 module posted 

online for use in MLL because it would be identified as belonging to AHS IPAC.  In early 

August when the module was close to completion, but before pilot testing, as the researcher, I 

gave a demonstration of the FL part 1 in AS2 to the AHS IPAC leadership to obtain this 

approval.  This was done online via Lync at an AHS IPAC operations meeting.  The module was 

well received.  After the presentation, one leader commented that “tears were brought to her 

eyes”, another comment was “we are fortunate that your PhD work is contributing directly to the 

IPAC program”.  The IPAC leadership requested that they, along with Workplace Health and 

Safety (WHS) and Public Health (PH), be given the opportunity to provide input on specific 

module content.  Consequently, AHS IPAC leadership, WHS and PH, although to a much lesser 

extent than the ICPs, also became engaged in the development and implementation process. 

After approval was obtained from AHS IPAC leadership, the next step involved applying 

for a course number and posting in MLL.  MLL had several online resources to guide authors 

and developers of e-Learning products through the building and posting process.  As discussed 

above, MLL required pilot testing in the SCORM Cloud and passing their testing process.  Once 
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approved, the course was posted for one year, after which it could be revised and reposted as a 

second iteration based on ongoing feedback and evaluation.   

Three issues arose during the implementation process.  The first issue concerned the 

posting of the module in MLL.  To implement the FL experience, we needed a means for HCWs 

to access the FL part 1 module online.  Although the FL part 1 module was conceived of and 

designed as part of the overall FL experience, it was also designed to be a stand-alone product 

and placement of the module on MLL was a logical option.  Being located on MLL provided a 

degree of visibility for the IPAC program itself as well as to the IPAC leadership.  However, 

because of this visibility, we had to communicate to the IPAC program ICPs that the module had 

been posted, what the module entailed, and why it was posted on MLL.  In the event that the 

ICPs or other HCWs came across the module, they would know what it was and be able to use it 

as part of their own education.  Despite this communication one or two ICPs from each of IPAC 

program zones expressed confusion regarding the purpose of the FL part 1 module and why it 

was on MLL. 

The second issue that emerged during the implementation of the FL part 1module related 

to the control over its distribution outside of the AHS organization.  As ICPs who covered AHS 

contracted sites became aware of the module, they wanted contracted service providers also to 

have access to it.  At the time MLL was only available to internal AHS HCWs.  The question 

became whether we wanted this first iteration to be widely distributed beyond our control.  As 

part of the design, we had originally anticipated that we would refine the module in subsequent 

iterations; making the course available only on MLL allowed us control over the number of 
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iterations that might end up circulating.  The decision was made to keep the first iteration of the 

module as an internal AHS IPAC product. 

The third issue that arose during implementation related to time.  The process of 

designing, building and implementing the FL part 1 module took considerable time, leaving only 

a short period at the end of the CoL professional development process for the implementation of 

FL part 2.  My assumption had been that implementation of part 2 would be the easiest part of 

the FL experience and would not require a lot of time.  In retrospect, I questioned whether the 

time and resources needed for the design and development of part 1 overshadowed part 2 and 

whether greater consideration and emphasis to the second part of the FL should have been given.   

In discussing the design and build of the FL part 2, the CoL team gave considerable 

attention to how it should be executed, focusing primarily on logistics.  Ultimately three potential 

challenges were identified regarding the implementation of the FL part 2.  The first challenge 

related to the ICPs’ apprehension about HCWs’ willingness to participate in the FL.  All of the 

CoL ICPs were concerned that it would be hard to convince HCWs that they needed to spend the 

time and engage in a two-part process. As one ICP commented, “people are going to say ‘why do 

I have to do this part 2. I’ve just spent a half hour to complete this module; I really don’t have 

time to go to anything else. I don’t have any questions, so why do I have to do this part?’”  They 

thought they would have difficulty convincing HCWs of the merit in participating in part 2 if the 

HCWs had no questions from part 1. The ICPs spent a considerable amount of time discussing 

how to introduce the two-part FL process to educators and HCWs. 
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The second challenge related to the ICPs discomfort and concern about how to identify 

who had completed the online module, and what to do if HCWs chose not to complete the 

module but still showed up for part 2.  To address this issue, the team decided to design a page at 

the end of the FL part 1 module where HCWs’ could write a short summary reflection of their 

IPAC practice going forward.  This page could then be printed off and brought to the FL part 2 

face-to-face session.  The printed page would then have two functions.  It provided an 

opportunity for HCWs to reflect on their practice at the end of the FL1 module and prepare them 

with ideas that could be discussed in the interactive part 2 session.  It also provided evidence that 

the HCW had completed part 1.  The HCWs would be instructed to print this page in preparation 

for part 2 and bring it with them to the face-to-face session.  This design element was added to 

the module based on a series of implementation discussions around this issue.  However, the 

CoL ICPs remained concerned and uncomfortable regarding this process and the messaging to 

ensure HCWs were aware of that they needed to complete the online module before attending the 

face-to-face portion of the FL. 

The third challenge ICPs were concerned about related to the logistics of accessing 

HCWs for participation in the FL.  All ICPs agreed this would be the biggest barrier to 

implementing the FL.  ICPs were concerned that it would be difficult to request education time 

to teach HCWs as they perceived that staff was too busy.  As one ICP shared, “I think it would 

be good to try it out. I’m worried about the time commitment. We’ve had a lot of issues trying to 

get in to do education sessions with staff lately, and we’ve just been cut from the nursing 

orientation.”  The ICPs were also concerned that, in view of the amount of time recently given to 

Ebola education and training, additional IPAC education would not be given priority.  Because 
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of the demands on HCWs time, the ICPs thought they would have difficulty engaging unit or 

department managers regarding the merit of participating in the FL experience.  The group 

thought they would most likely be successful implementing the FL if they proposed it as a 

teaching strategy for formal education sessions that had already been requested of them.  One 

ICP noted, “I could use this tool when I had an actual education session coming up that I would 

say, go and review the basics in this session and when you come to my session we are going to 

talk about whatever the issue is on that unit,”.  However, between the time FL part 1was 

uploaded, and the final CoL workshop, approximately one month later, few of the ICPs had any 

such formal education requests booked.   

Despite the concerns the ICPs had about the logistics of implementation of the FL, they 

were positive about the concept of FL strategy.  They could envision how they could use the 

approach.  One ICP indicated that she had used such an approach previously in her teaching.  

The ICPs recognized that part of their success implementing the strategy might be in how they 

framed the FL and approached the managers or educators.   

I wanted to observe and evaluate the implementation of the entire FL experience.  The FL 

experience, however, was not a requirement of the CoL design; participation to try the FL 

strategy was voluntary.  The description in the consent form read that ICPs could: “consider 

trying out the new educational intervention with some healthcare workers.  This may require 

some additional training time and professional development to feel comfortable using the 

intervention”  As part of ongoing informed consent, I reviewed this aspect of the consent form 

with the CoL team before asking if there were any volunteers who would consider trying to 
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implement the FL.  In my role as educator and facilitator, I offered to assist, coach or co-lead a 

FL part 2 teaching session with the ICPs.  The ICPs did not feel they needed that level of 

support, and two ICPs indicated they were willing to approach educators in their areas about 

trying the FL.  These ICPs attempted to initiate the FL by suggesting it for an existing planned 

education, or by linking it to an observed IPAC issue on their units.  Both ICPs were 

unsuccessful using either approach.  Two other CoL ICPs indicated they wanted to try teaching 

the FL to their ICP colleagues.  With their IPAC director’s permission, they planned to conduct a 

small workshop on FL during an ICP staff meeting.  They asked ICPs to take the online module 

before the staff meeting.  During the meeting, the two ICPs intended to discuss its contents, 

explain the concept of FL, and how FL might be used.  The same problems, however, of access, 

competing priorities and engagement were encountered by these two ICPs.  The time allotted 

during the staff meeting for their education was shortened from 30 minutes to 10 minutes and 

moved to the end of their meeting.  In the time they had left to provide their education, they 

discovered only 15% (5/35) of the ICPs had completed the FL part 1 ahead of time.   

Evaluation. 

As part of the DBR process, the purpose of the final in-person workshop was to use face-

to-face time to assess and evaluate both the CoL professional development and FL experiences.  

I planned and led the use of specific strategies for facilitating critical discussion to both model 

their use, and for the CoL team to evaluate the design of FL parts 1 and 2.  The team first 

reviewed part 1 using the 3W’s technique (What, So what, Now what).  The following two 

themes emerged: a) module content and rethinking the intent of the module, and b) learner 

expectations and the interactive design elements in the online module.  At the end of the 
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discussion, the group proposed several suggestions for next steps in the development of the 

online module regardless of whether it remain as part a FL experience or as a stand-alone 

product. 

In preparation for these discussions, prior to workshop three, the ICPs were provided 

with the original learning objectives of both the CoL and FL and were asked to review them.  

The initial discussion of the online module focused on the “what” of the module.  I asked the 

ICPs to reflect on what they thought the strengths of the module were and what were the 

challenges.  In response to these questions, the ICPs revisited the scope of the content, whether it 

was too generic or too specific to be useful, and whether there was too much content, making it 

too long.  There was also concern that the module was “too IPAC centric”, that is, the module 

was too much about IPAC activities and not enough about HCW activities.  The group was 

divided on these issues.  Some of the ICPs argued that it was our intention to make the module 

about IPAC to address the identified HCW knowledge and awareness gap about IPAC.  In 

response to the generality of the content, these ICPs also noted that the module was designed to 

focus on general IPAC principles to afford flexibility and that, specifics and details of the 

concepts were to be expanded upon in the FL part 2.  These content issues were linked to the 

ICP’s perception and understanding of the intended purpose of the module.  The conversation 

quickly moved from discussing content to discussing whether we needed to rethink the purpose 

of the module.  While some of the ICPs were clear about the intention and the purpose based on 

our planning, others remained confused or had shifted their perception about the purpose of the 

module, rethinking whether the module should be for ICPs, or used for our ACE annual 

continuing education for HCWs.  For example, one ICP stated, “It was intended to educate AHS 
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staff on what is IPACs role, and so we needed to have a broad reach to cover all the areas of 

ICPs work so that All AHS employees will get that. That was our intention”.  Another ICP 

shared, however, “wait a second, it’s not about me, this is your problem, this is what you need to 

know, and maybe they just don't care.  They are too busy and don't need to know.”  Some of this 

confusion may have resulted from the dual functionality of the module, being designed both as a 

standalone learning product and as a resource to be used in a FL experience. 

One ICP was particularly focused on one activity which the team referred to as “A day in 

the life of an ICP” (see Figure 27).  The intention of this activity was to highlight the various 

types of tasks ICPs engage in throughout a typical workday.  The learner drags a button across a 

slider and as the button moves various activities pop up as time progresses throughout the day.  

The idea for this scene originated from the ICPs, and initially, all were excited about this 

particular activity.  Over time, though, they became less so, to the point that one ICP reported 

having feelings of embarrassment about the slide.  “I felt, almost embarrassed.  It wasn't about 

them; it was about me and my role, and not about them and their application of that role.”  
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Figure 27. A Screenshot of “A Day in the Life of an ICP” from the Online Module 

 

Not all the ICPs found the slide problematic.  One ICP shared, “You know I saw that 

slide as somewhat affirming because I was thinking, wow, I would have really found this 

valuable when I first started.  I thought that piece was really good.”  Because the group spent so 

much time discussing this one activity, they wondered if it was possible that one activity could 

be so problematic that it overshadowed the rest of the module content and the intended purpose 

of the module. “That one slide is such a small part of it.  Actually, there's a lot of other 

information, in terms of slide count, it’s probably minimal compared to all of the other true 

content.” 
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Although it is unclear why the ICPs were rethinking the intention of the module, there are 

possible reasons for their differing perspectives regarding the content.  They may have not yet 

fully grasped the pedagogical concepts of the FL process, having not actually implemented the 

FL themselves.  With the passage of time and intervening workplace distractions, some of the 

ICPs may not have fully absorbed or remembered the planning discussions and decisions that led 

to the development of the final product.  It is also conceivable that the novelty of the AS2 

technology was waning, so now the ICPs were better able to critically assess the added value of 

using interactivity in AS2, and to separate this from the intrinsic value of the information itself.  

Finally, it is also possible that the ICPs are not comfortable with self-approbation and 

endorsement of the value and importance of their practice.   

While the ICPs held diverse opinions regarding the content of the online module their 

discussion highlighted their willingness to critique the module they created despite it being a 

more engaging product with attempts to introduce interactivity to promote learning.  The ICPs 

still saw the problem of the one-size-fits-all information giving approach.  This issue is not so 

important if the module is used as part of the design of a FL strategy.  However, the module was 

also designed to be a standalone product, and if this became its predominate use, it is still 

challenged by the same problems as the other ICP online products.   One proposed design 

solution was to “give people a needs assessment quiz, and you could say, okay you mostly got 

these types of question wrong, I will prescribe you to go and review these modules on MLL, or 

pick your own learning needs based on the quiz.”  The proposed design solution to add a 

knowledge pre-test at the beginning of the module suggests that the ICPs are no longer stuck 
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regarding how they might move forward to improve their online learning products.  They are 

shifting their focus from designing for content to giving consideration to designing for learning. 

The second theme that emerged in the ICPs critical review of the online module related to 

learner reactions to interactivity and the tension between the efficiency and efficacy of 

progressing through the module in a linear verses a non-linear fashion.  “I like that the module 

was linear, but that it had interactivity, and it wasn't too far out from what people are used to 

doing.”  The ICPs noted that HCWs seemed to be invested in the mechanics of the module.  “So 

if you ask for feedback, the first bit of feedback is always, you know, this piece didn't fit in, this 

piece didn't advance.  It’s about the usability, not about the content.”  Some of the ICPs noted 

that HCWs are familiar with a linear progression through online modules, and speculated that 

having to explore content in a nonlinear fashion could be frustrating.  One ICP noted it is the 

culture in some areas, such as the emergency department, to just want to be given the facts.  “It’s 

an ER mentality, though, give me a checklist.  It’s an emergency situation; I don't want to have 

to think or be creative.  Just tell me what I need to know and let me do it.”  Busy HCWs just 

want to get the module done and would prefer to be able to click through a module quickly.  This 

approach, though, is at the expense of learning.  That is, the HCWs want to be given information 

to address an immediate problem which requires less energy than taking the time for deeper 

learning that requires more energy, thinking and engagement, but would serve to improve 

practice in the long term.  While HCWs might initially find the nonlinearity uncomfortable, some 

of the ICPs reported that HCWs found the nonlinearity refreshing.  “I got one response that it 

was refreshing.  That it was frustrating at first, but then refreshing to not just click, click, click, 

next, next, next.  You actually had to go and do things before you could just zip through it and 
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not actually do the module.”  The ICPs generally thought the module struck a good balance 

between linearity and nonlinearity.  “I liked the interactivity that forced people to actually learn 

and toy with the site, but I liked the fact that you are moving to an end (agreement in the group).”  

There was limited discussion of the pedagogical merit of the nonlinear design.  There was, 

however, recognition that interactivity for its own sake was not valuable and could potentially 

create frustration for the learner resulting in disengagement.   

ICPs compared the linearity of the online learning that the team created using AS2 with 

the sophistication of the design for learning in the online role-playing game Outbreak at 

Watersedge that I used to have the ICPs explore the concepts of instructional design using 

technology.  “The constraint of the software made it much more linear than it could have been, 

more effective if we had a different type of software.  I thought we would create something more 

like Watersedge.”  The linearity discussion demonstrates that the ICPs have developed some 

recognition and understanding of designing for learning in online environments.  While it would 

have been fun and engaging to embark on the development of a more sophisticated online game 

for teaching IPAC, such a teaching and learning product for IPAC was beyond our resources and 

scope of this study.  However, as the ICPs explored the use of linearity and nonlinearity in 

designing for learning they identified another system issue that is related to the organizational 

culture of learning.  The IPAC program and AHS online learning structures tend to support the 

use of traditional information giving approaches to teaching and learning.  This is in part because 

they are efficient, there are limited resources, and it is traditionally what has been done.  Because 

these approaches are the “norm”, they are also what HCWs come to expect.  Offering alternate 

approaches to learning becomes challenging because they are not systematically supported.  
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They may also be resisted by HCWs because of their lack of familiarity or comfort with different 

approaches that require different ways of learning. 

In designing for nonlinearity, to force exploration of content, on some slides we required 

the learner complete all activities on a slide before they progressed to the next.  Although the 

ICPs liked this forced functionality, they thought it would be better leave the choice to explore 

content on a slide to the learner putting the responsibility and motivation to learn onto the HCW.  

Designing for nonlinearity to effectively facilitate exploration of content was also a challenge 

because of our limited knowledge of the AS2 program and how to use the variable programming 

functions.   

Based on their discussion, the ICPs made several suggestions for the next iteration of the 

FL part1 module.  They suggested rethinking the purpose of the module.  One option could be to 

redesign the module for use as part of AHS IPAC orientation, meeting an existing learning need 

in the AHS IPAC program.  Another option would be to redesign the module to focus on HCW 

IPAC competencies, reducing the emphasis and content about the IPAC program and ICP 

activities.  There was agreement that the problem activity, ‘A Day in the Life of an ICP’ should 

be removed.  They suggested removing the forced interactivity and redesigning the slides to 

include branching inside the AS2 software to different outcomes and scenarios depending on the 

learner’s choices.  A further suggestion was to add a pretest and to tailor the module based on the 

pretest.   They also suggested the module be broken down into shorter mini modules.  Finally, 

they suggested that the next iteration of the online module be part of a study that focused on 

learner usage of the module and obtain feedback on its content, interactivity and the activities 

designed to facilitate learning. 
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After the critical discussion of the FL part 1, the ICPs moved to discussing the FL 

experience as a whole and the challenges experienced in attempting to implement FL part 2.  The 

discussion was anchored in the presentations by the four ICPs who attempted to initiate the FL.  

The ICPs agreed that the teaching guide toolkit was a practical addition which assisted them with 

the implementation.  They noted that it provided guidance for all the steps required to implement 

the second part of the FL.  As one ICP noted, “We like checklists.  It’s everything you need to 

know, especially if you’re stressed, and it’s a new process for many people, so this is helpful.”   

The barriers encountered by the ICPs in attempting to implement the FL were the same 

system issues they identified when the concept of FL was first explored in the CoL:  limited 

access to HCWs, competing priorities for HCWs time, and learner expectations.  As predicted by 

the ICPs, the main barriers to implementing the FL were the limited availability of formal 

education opportunities and unit managers’ and clinical nurse educators’ reluctance to provide 

access to the HCWs for education.  While some managers were supportive of the idea of 

providing a FL experience, the time and complexity involved were prohibitive.  The managers 

needed to give consideration as to how to best utilize staff time, and when to provide education 

to maximize attendance.  This consideraton requires that the manager determine whether the 

education should occur during or between shifts, and on which days.  It involves coordinating 

staff availability based on shift schedules and bringing in extra staff to cover those staff attending 

the education, all of which incurs additional costs and time to organize.  Some managers were 

not interested or willing to make the effort to accommodate time for IPAC education.  As one 

ICP reported, “I’ve had managers say, ‘Well I’m not going to give you any time, but you can 

come and hang out when its quiet’, but when does that happen? And it says a lot about how they 
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value my time right.”  Time is at a premium for all HCWs including the ICPs and needs to be 

respected by all parties involved.  The CoL ICPs’ experience when attempting to teach FL to 

ICPs is evidence that available time is as much of an issue for HCWs as it is for ICPs. 

The CoL ICPs felt they were continually up against competing priorities, especially in a 

system often running at overcapacity.  Our own IPAC education was seen as a competing 

priority.  At the same time as the ICPs were asking managers and educators to consider 

providing time for an IPAC FL experience, IPAC required education on an ARO (Antibiotic 

Resistant Organism) screening initiative that was being rolled out.  The ICPs had also recently 

finished a significant amount of Ebola teaching and training on the units.  Consequently, the 

nursing unit managers and educators considered that they had already given a significant amount 

of time to IPAC education that was perceived as a high priority.  Because of the fear and dire 

consequences associated with Ebola infection, education on the IPAC practices involved became 

important and gained priority over education on routine, everyday IPAC practice.  As one ICP 

noted “Ebola sort of set the standard, where everything came to a screeching halt, and it was a 

priority, and now IPAC has fallen in the priority list, and so now the day to day stuff has been 

put aside.”   

The lack of motivation and the culture of learning in the healthcare workplace presented 

another challenge to implementing the FL.  All of the ICPs noted that HCWs appear to struggle 

with information overload and burnout:  “Sometimes they [HCWs] don’t want to know why, 

they just want to know the answer,” “when I’m at work I don’t have time to do anything else but 

my job”.  In the discussion I led on the ICPs’ experience of attempting to implement the FL, two 

of the ICPs interpreted or attributed these attitudes to the HCWs failure to own their role and 
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responsibility to follow IPAC practices.  Based on their practice experience, all of the ICPs 

believed that the HCWs place a lower priority on IPAC practices, and undervalue IPAC teaching 

and learning in a busy system where germs are not visible, and the consequences of their 

transmission are not immediate.  The ICPs linked this lack of priority and visibility to the 

problem of motivating HCWs to engage in a FL experience.  According to the ICPs, if the 

HCWs didn’t understand the need to improve their practice, they wouldn’t see the relevance for 

further education.  As another challenge to HCW motivation, the ICPs anticipated that it would 

be hard to convince busy HCWs to consider doing the online module when they perceived that 

HCWs suffered from online module fatigue.  The ICPs reported that HCWs appeared to be tired 

of online modules, and were therefore not likely to complete the FL online part 1 if they knew 

they could come to a more engaging face-to-face session.  “It’s tough, though, because 

everybody is so fatigued with all these initiatives and online computer stuff.  I just think 

everything you look at is, ‘watch the video, click on the module.” 

During the facilitated discussion regarding their attempted implementation of the FL, the 

ICPs also contemplated how learning in healthcare might compare to other sectors, such as 

education.  “I wonder how FL works in different sectors.  In professions with shift work, it is 

often like this when you’re on the clock, you’re on the clock, and you hand off your 

responsibility when you’re done, and you don’t carry that work home.”  The ICPs speculated that 

in the healthcare workplace education was not necessarily considered a priority, and there may 

not be the same commitment to lifelong learning, or a felt need to know motivating learners.  

They also thought that there was a difference between those HCWs who had experienced higher 

education, and learned how to learn, compared to those who had not.  They speculated that 
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HCWs who had higher education might be more likely to participate in a 2 part FL experience 

because they were more likely to be lifelong learners.  One of the challenges the CoL ICPs had 

with the concept of FL was the notion that, as part of higher education, one is supposed to 

prepare for classes and do work outside class ahead of time, “isn't this what we were all 

supposed to do in University, read the chapters ahead of time and come prepared and then we 

come and we get highlights, but the information is made more meaningful with examples and 

discussion”.  Based on this notion, the ICPs contemplated whether difficulties in getting learners 

to prepare for the FL part 2 was a teaching and learning issue inherent in FL itself, rather an issue 

specifically relating to HCW engagement.  If so the question is how to facilitate and encourage 

full engagement in the FL process by the learners generally?  As one ICP questioned, “because if 

that's what it is, then the flipped learning experience has a problem that is never going to go 

away, and that is, people are not going to do the work ahead of time. And the reason we stand up 

and lecture to them, is because they are captive in their chair, and we have their attention, so we 

can give them information.” 

Based on the above observations, the ICPs were very concerned as to how they would 

manage to implement the second part of the FL should they be successful accessing HCWs.  

They were particularly concerned about executing the FL concept in part 2 if the HCWs had not 

completed part 1.  The ICPs were not convinced they could motivate HCWs to complete part 1 

and they were very uncomfortable with requiring that part 1 be completed for HCWs to 

participate in part 2.  They thought addressing the lack of participation would threaten their 

professional working relationship with the HCWs.  That relationship with HCWs was a priority 

that went beyond that of teacher and learner.  Because education was only part of their ICP role, 
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they interacted with HCWs on a regular basis outside of an educational context and therefore felt 

that they did not have the ability to turn HCWs away from part 2 if they had not completed part 

1.  They wondered how to accommodate them if they were not prepared.  The ICPs valued every 

opportunity to teach HCWs and would want to use the FL part 2 time, in whichever way they 

could, even if it was not in keeping with the concept of the FL experience. 

The ICPs noted that FL had recently been added to the AHS nursing education online 

resource website as a teaching strategy.  While this suggests it is supported as a teaching strategy 

for educating in healthcare, the ICPs thought that it was added as a tool in theory, but that there 

was no support regarding its practical application as a strategy.  As one ICP stated, “It’s a tool, 

it’s not the application of the tool, they support the background information, but they don’t 

support its application.”  The ICPs noted that HCWs need protected time to learn, which was not 

provided in the current organizational climate.  

Further into the facilitated discussion regarding the implementation of the FL strategy, 

the ICPs focused on its use as a formal teaching strategy.  The goal of this study was to introduce 

and have the ICPs experience FL an alternative teaching strategy that would help the ICPs to 

move beyond their traditional content transmission teaching styles to use more engaging and 

active teaching and learning strategies.  However, in a busy, complex healthcare environment, 

our particular approach to implementing a FL experience proved to not be practical or viable in 

the time frame of this research.  Despite the challenges experienced by the ICPs, they thought the 

strategy had merit and that there were opportunities to apply FL in IPAC education, particularly 

if there was an opportunity for a “natural fit, a natural window, rather than forcing our education 

agenda”.  They reported that, if they had had more time, they would have used the strategy when 
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the right educational opportunity presented itself.  They suggested that they couldn’t mould the 

education experiences around FL, but could rather, mould FL around educational opportunities.  

The ICPs thought it would still be a useful strategy to use when they encountered a specific 

problem on a unit, one where they covered the basics with the online module and then came 

together to have a conversation about the application of those basics in the context of the 

problem.  They thought the request for education needed to be initiated by the unit manager or 

educator rather than the ICPs.  This way they thought there would be greater motivation and 

engagement, and likely a more successful outcome.  The ICPs also suggested that in future 

situations, as with Ebola, when higher learner motivation and acceptance of the need for 

education by those who support protected time and promoted HCWs participation in education, a 

formal FL strategy by the IPAC program would be valuable.  The ICPs, therefore, saw merit in 

teaching the FL strategy to ICPs so that it could be an additional tool in ICPs “educational tool 

box”.  The ICPs would then be prepared for the design, development and implementation of such 

a strategy the next time a teaching and training experience was required for such an emerging 

issue. 

Learning and Insights for Subsequent Iterations 

The intent of this research was to design an intervention for the ICPs to experience 

delivering a constructivist teaching strategy.  This intentional design strategy was not only to 

facilitate the building pedagogical knowledge through experience but to experience the 

application of that knowledge to support practice change.  Despite the lack of success with its 

implementation, the creation of the FL strategy was a valuable learning experience for both the 

researcher and the CoL ICPs.  This first pilot provided an opportunity to build expertise through 
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the application of pedagogical concepts and experience in the design and development process of 

a teaching strategy novel to the ICPs.  By working together to design the FL strategy, the ICPs 

noted they had gained a greater appreciation for collaborative learning.  They also observed that 

they had learned more about designing for learning with and using teaching technology through 

their engagement with the AS2 software.  They thought it would be valuable for more ICPs to 

have access to and learn the software and engage in a collaborative design process. 

The problems identified in implementing the FL such as, competing demands on HCWs 

time and the resulting problems in accessing HCWs confirmed the ICPs concerns regarding the 

implementation of a formal FL experience.  Despite the challenges encountered by the ICPs, they 

still considered FL as a viable strategy for IPAC.  Upon reflection, the ICPs identified strategies 

to consider for the future use of FL by AHS IPAC.  These suggestions could be used to modify 

to the FL experience in a second iteration of the FL.  Figure 28 summarizes these suggested 

strategies.   

 

Figure 28. Suggestions to Inform the Next Flipped Learning Iteration 
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The first strategy arose in a discussion of whether or not FL was a practical strategy in a 

busy workplace setting.  The ICPs thought it would be valuable to explore whether or not FL has 

been applied in other workplace contexts and if so, to explore the particular nature of those 

contexts, the challenges encountered in those contexts, and how were they addressed?  Findings 

from other research could guide the modification of our FL in a second iteration.   

Secondly, the ICPs suggested that the FL needed to be developed as formal, structured 

courses by IPAC for specific topics such as emerging diseases like Ebola, or for the development 

of more formalized teaching and training regarding HCW IPAC practices such as use of PPE 

where there needed to both the provision of knowledge and psychomotor training to achieve 

proficiency in use. 

Thirdly, if such a formal approach was taken by the IPAC program, the ICPs noted that 

ICPs would all need to be taught how to use this strategy.  They wondered if the IPAC program 

would be motivated to support such a formalized strategy and if so, how the teaching of FL 

would be achieved.   The ICPs considered this as an important question given the lack of success 

in teaching FL to their ICP colleagues.  The ICPs wondered whether they should have been, or 

needed to be, more directive when implementing the FL experience; and whether this was a 

reflection of their degree of experience and confidence in themselves as educators.  Given the 

significant concerns, ICPs had regarding the implementation of FL, addressing these concerns in 

any FL education for ICPs would be important.  

The fourth suggestion was that, for FL to be successful in a busy healthcare environment, 

it should be a required, two-part course in which HCWs would have to register for both parts, 
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and registration for part 2 would require documented completion with a passing mark for part 1 

on MLL.  In this way, HCWs completion of the course would be formally documented and their 

time formally recognized.  The AHS MLL was considered an appropriate platform to achieve 

this.  Finally, to gain further insight into the design and development of such a formalized FL 

strategy, the ICPs suggested that the learner experience could then be evaluated to provide 

further modifications to the FL. 

Given their experience with FL, and reflection on that experience, the ICPs also 

contemplated whether all of AHS IPAC education needed to be reconsidered rather than just the 

FL strategy.  The team explored whether it would be feasible or valuable to bundle AHS IPAC 

education for HCWs in the form of a series IPAC Certificates, each one to be awarded on 

completion of a bundle of modules.  Each bundle would constitute a course, and there would be 

courses at a variety of levels.  Depending on the needs and goals of the HCW they could 

complete different levels to become an IPAC champion.  The ICPs pondered whether certain 

positions in healthcare, e.g., managers and educators, could be encouraged to take all levels 

offered so that they would better understand HCW roles and responsibilities regarding IPAC 

practice, support the development of competency in IPAC practices, and be more realistic 

regarding their requests and expectations regarding IPAC education.  Consideration of such 

possibilities and strategies by the CoL ICPs moves the conversation beyond their own individual 

professional development to considering how the IPAC program might offer teaching and 

learning opportunities beyond the “one-size-fits-all” approach that the ICPs repeatedly noted as 

frustrating and ineffective, given the wide range of HCWs in the AHS system. 
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In the next chapter, I present the experience of implementing a DBR approach to 

exploring and changing ICP teaching practices.  I discuss how the various characteristics of DBR 

played out in this study, the impact of the outputs outcomes of the study, as well as my 

experiences conducting this research as a researcher, educator and infection control professional. 
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CHAPTER 7 CONDUCTING DBR IN A HEALTHCARE SETTING 

The future is not some place we are going, but one we are creating. The paths to it are not found 

but made: and the activity of making them changes both the maker and the destination.  

John Schaar 

I think I can, I think I can, I think I can. 

The Little Engine that Could 

 

 

“Design-based research (DBR) was developed by educational researchers as a response 

to the gap between basic and applied research” (Jacobsen, 2014 p.22).  This same gap between 

the application of basic research and the need for alternate research approaches to study the 

impact of educational interventions to promote HCW IPAC practice was identified as a problem 

in my review of IPAC educational research literature.  One of my research questions was to 

determine whether the application of DBR offers a useful methodology to influence change in 

the field of IPAC and the context of the healthcare workplace.  To illustrate the utility and value 

of using the DBR methodology, I begin this chapter by discussing how DBR characteristics 

manifested themselves in this research.  I continue with a discussion of the outputs, outcomes 

and impacts of this design-based research study and conclude this chapter with a critical 

reflection on and discussion about my experience using the DBR methodology.   

DBR Characteristics Manifested in this Study 

Theoretically oriented.  

In research, theory is used to frame a study with the eventual goal of contributing to and 

building on that theory.  What distinguishes DBR as being theoretically oriented is that theory is 

not only used to frame the research, but theory is used in DBR to solve practical problems 
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(Mckenney & Reeves, 2012).  In this light, DBR has been described in the context of praxis 

where theory does the ‘real work’ (Barab, 2014; Cobb et al., 2003).  Theory and practice work 

mutually together to inform each other, usable theory enhances practice and practice contributes 

to the understanding of the theory. 

This study was theoretically oriented in four ways.  First, by grounding the research in 

theory on situated and collaborative learning and learning in community and learning through 

activity, attention is drawn to the importance of these theories in understanding learning and 

learners, and of making a priori assumptions explicit.  The connection to theories of learning 

responds to a key problem identified in IPAC educational research; ensuring the right questions 

are being asked and answered.  Second, learning and instructional design theories were used to 

understand the nature of the research problems to be addressed.  They provided a conceptual 

framework that informed the design interventions chosen to structure the study.  Third, theory 

was used, not just at the beginning to structure the study, but as the study progressed, to 

continually and intentionally, responsively guide modifications to the interventions used and the 

study design.  Fourth, the theoretical understanding of local IPAC practice developed in this 

research can be used to inform our ongoing teaching and educational practice, as well as future 

research. 

Interventionist.  

Design-based research has been described as interventionist because intentionally 

engineered design is used to bring about transformation in a practice or learning environment 

(Barab, 2014; McKenney & Reeves, 2012).  This design-based research was interventionist at 
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many levels.  It explored the use of DBR as a research method in a healthcare setting, it looked 

to create change in the IPAC program, it targeted change within individual ICPs, and it explored 

the use of FL as a potential constructivist strategy for IPAC education.  The methodology was 

chosen to intentionally disrupt IPAC practice and to facilitate change and provide solutions to 

problems that cannot be readily addressed by traditional experimental designs studying complex 

topics in the context of a complex environment.  Conducting DBR with ICPs in the IPAC 

program, therefore, in and of itself, interventionist.  Further, by focusing on IPAC educational 

practice, this study highlights the paucity of attention given to that practice, its nature, and the 

issues involved.  The need for permission from the AHS IPAC program leadership to conduct the 

study within IPAC practice and their subsequent support and collaborative involvement drew 

attention to ICP educational practice and increased its visibility. 

The creation and implementation of the Community of Learning (CoL) was an 

intervention in and of itself.  As a collaborative learning community, it was designed to facilitate 

change in individual ICPs’ practice.  The goal was first to create change in the educational 

thinking and practice of a small number of ICPs, by identifying the principal issues that needed 

to be addressed and designing solutions to address those issues to facilitate such change.  It was 

expected that planting the seeds of change in a group of ICPs might become a catalyst for change 

in other ICPs and then spread throughout the AHS IPAC program itself.  In this way, the design 

and development of the CoL to build ICP pedagogical expertise and practice was directly and 

intentionally interventionist.   
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At the level of the individual ICP, the goal was to create a learning experience that 

disrupted their pre-existing comprehension of education, by having them learn and design for 

learning collaboratively, and to disrupt their ideas about teaching strategies that focus on content 

delivery by having them experience designing, developing and implementing a particular 

teaching and learning strategy, in this case the FL experience, for active learning.  The goal was 

to create a positive, disruptive learning experience that challenged the ICP’s thinking and built 

on their knowledge and experience through reflection and learning by doing.  Finally, at a very 

practical level, the tangible outputs of the study that emerged from the FL experience, 

specifically, experience with the AS2 software, and the FL part 1 online module itself, became 

interventionist.  The Community of Learning and the FL online module were visible to the IPAC 

program leadership, which led to their requesting the development of additional educational 

products for the IPAC program by teams of ICPs.  

Collaborative.   

Wang and Hannifan (2005) stated that to directly apply theory to practice, practitioner 

involvement with the researcher is important to identify and develop approaches and principles 

that are important to solve practice problems.  The practitioners who are often the owners of the 

problem can bring their experience and insights to enhance the scientific inquiry (McKenney & 

Reeves, 2012). 

Collaboration was core to the study process.  A collaborative learning environment was 

fostered in CoL experience, and collaborative learning was central to the interventionist design 

strategies described in Chapter 5.  Collaboration, however, was not limited to the CoL.  
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Collaborative partnerships were created with many actors including the CoL ICPs, AHS 

leadership, and my supervisory committee members.  These partners provided expert advice 

based on their experience and practice wisdom, which helped shape the study and the many 

decisions taken throughout the study. 

AHS IPAC leadership provided support that shaped how the study was conducted.  

Without this support, there would be no study.  As it was, the IPAC leadership allowed the study 

to be situated within both the CoL ICPs’ and researcher’s work environment and daily practice.  

They allowed access to AHS IPAC resources and tools, including access to the ICPs themselves, 

formally endorsing their participation and providing protected time to do so.  They also provided 

financial resources to bring the ICPs together from around the province so that workshop one 

could be an in-person interactive experience, which the ICPs indicated was valuable in creating 

and expediting the development of social presence in the CoL.  Through the collaborative 

partnership, AHS IPAC leadership also provided valuable guidance around ethical issues.  The 

CoL ICPs were informed that if they had concerns with myself as a colleague, educator, or 

researcher, they could use established AHS communications lines to address any concerns or 

problems that might arise during the study.  This was in addition to using University resources 

such as contacting my supervisors, or the ethics office.  As I was conducting this study within 

AHS, I was also bound to conform to AHS values and processes.  The IPAC leadership helped 

provide a practical process and assisted to ensure the participants would be free from coercion, 

guilt or pressure to participate or perform in the study.  They also outlined ways to ensure that 

ICPs who agreed to participate in the study were indeed interested and motivated to contribute 

and, were not simply seeking to have their participation documented on paper only.  This 
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protected me, as a member of the community, from being used inappropriately by my fellow 

ICPs.  In addition to providing input on communication and ethical processes, the IPAC 

leadership assisted in the FL implementation process providing input on some of the content of 

the FL part 1 online module and supporting the posting of the module to the AHS 

MyLearningLink.  These contributions, albeit cursory, were important to the success of the 

study.  They facilitated in creating awareness of the study in IPAC leadership which was key to 

my goal of creating change within the IPAC program. 

My supervisors and supervisory committee were also important partners in this study.  

The opportunity to regularly discuss emerging findings and needed decisions helped to direct and 

focus active reflection on my part.  In particular, their guidance and feedback helped with the 

decision to use a FL strategy as the CoL core interactive intervention.  Their recommendations 

were informed by emerging data, the resources available to me, and the need to constrain the 

research activities to be within the time frame of this doctoral degree. 

The majority of the collaborative interactions in this study were with the CoL ICPs.  They 

played a central role in the decision making around when and how we met, i.e., the structural 

design of the CoL.  Their willingness and motivation to engage in the learning experiences and 

activities, and to share their experience and practice wisdom, was invaluable in making teaching 

and learning design decisions.  Through discussion, using their teaching and practice experience, 

The CoL ICPs raised issues, made suggestions and provided feedback, relevant to the 

development of the FL learning intervention.  From the beginning of the CoL, the participants 
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took on an integrated role with myself as the researcher that resulted in a co-learning relationship 

where I learned alongside the participants. 

Responsively grounded.  

Design-based research has been described as responsively grounded because it is situated 

in real-world contexts and the researcher-participant collaborative process (Wang & Hannafin, 

2005).  The work of the theory produces both theoretical and practical insights  The research 

outcomes are informed by theory, participant expertise and the inquiry taking place in the field 

(McKenney & Reeves, 2012). 

Throughout, the theoretical and collaborative aspects of the study shaped its activities.  

They grounded it both in the literature (e.g., the CoI framework, Cognitive Apprentice model and 

Blended Learning), and in the expertise of the various collaborative partnerships (e.g., feedback 

from the CoL ICPs, AHS IPAC Leadership and my supervisory committee).  Responsive 

grounding was also achieved by situating the research activities within the context of the ICPs’ 

and the researcher’s IPAC practice.  The grounding was important, as throughout, decisions and 

modifications could be made intentionally to respond to emerging learning needs and practice 

demands that directly impacted the study. 

The value of being responsively grounded became clearly evident during the emergence 

of the Ebola epidemic which impacted the ICPs, the researcher, and the study itself, as described 

in the previous chapters.  The epidemic placed demands on the time and increased the workload 

of both the ICPs and the researcher.  It involved the ICPs and the researcher in the development 

and delivery of just-in-time education and training of a large number of HCWs across the 
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province under urgent and stressful conditions.  The emergence of Ebola and the IPAC response 

to it provided a living laboratory in which to explore IPAC educational practices.  Because of the 

responsively grounded design, I was able to modify to the CoL activities to capture and utilize 

learnings from the educational activities emerging around Ebola.  Some of the ICPs began to 

incorporate teaching strategies learned in the CoL (e.g. flipped learning) into their Ebola 

education.  The application was evident in my field observations of the CoL ICPs educational 

practice and their self-reporting during group discussions in the CoL.   

The opportunity to observe IPAC educational practice in the field during the Ebola 

experience was unanticipated.  This unexpected opportunity highlighted the importance of the 

study being responsively grounded in practice and the pragmatic nature of the DBR approach.  

Because the study was grounded in practice, I could respond to unexpected events and collect 

data from unanticipated sources, including observing how IPAC responded to and implemented 

Ebola Education for AHS staff.  A substantial amount of time and energy was given by the IPAC 

program to respond to the considerable demands to provide education and training to AHS staff.  

A crisis is not the time to look at new and innovative approaches to education, and it is not 

surprising that the program relied on their traditional transmissive approaches to teaching and 

training of HCWs.  In the context of the emerging crisis, information giving was often precisely 

what was required.  The focus of much of the education and training, though, was on content 

development and was not on designing education for sustained learning and competency in IPAC 

practice.  Training for sustained competency in the use of personal protective equipment (PPE) 

by HCWs was not addressed, nor were more subtle, embedded practice issues such as the 

importance of teamwork and communication for the successful implementation of ICP practices.  
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While attending live simulations organised by AHS Disaster Management, I noted breaches in 

IPAC practices were more likely to occur when communication and teamwork broke down.  

Because the purpose of these live simulations was primarily for the organization to establish best 

practices, the opportunity to use observations from these simulations to enhance and modify 

IPAC Ebola teaching was missed.  By focusing on teaching for knowledge about Ebola and the 

use of PPE for Ebola, IPAC missed the opportunity include teaching HCWs about the more 

complex practice dynamics needed to achieve successful IPAC practice generally.  This type of 

serendipitous data, captured as part of this study, through the field observations, was noted and 

incorporated as learnings for the ongoing development of IPAC educational expertise.  The 

challenges and limitations encountered by ICPs in implementing ongoing Ebola education were 

the same as those noted by the CoL ICPs when attempting to implement the FL.  Findings from 

the FL experience and recommendations by the CoL ICPs will, therefore, be valuable for future 

development of IPAC education.   

Iterative and Flexible. 

Design-based research is defined by the process of multiple micro, meso and macro 

iterations that serve to inform and provide insights into design interventions over time 

(McKenney & Reeves, 2012).  Because researchers, in collaboration with participants, seek 

purposeful improvement of initial design plans through successive iterations repeating the 

process of designing implementing, analysing and redesigning, the results should be flexibly 

adaptable designs that are informed by theory (Wang & Hannafin, 2005). 
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The iterative aspect of DBR is closely linked to its responsively grounded character.  

Modifications and changes made were iteratively informed by emerging data and the practice 

wisdom from the DBR collaborative partnerships.  McKenny and Reeves (2012) noted that 

decisions about design should not all be made up front because it is not always possible to know 

what is needed until the design is experienced and the data explored.  In this study, the iterative 

process significantly influenced the format, content, and activities throughout the CoL.  As 

discussed in Chapter 5, the emerging data and contextual circumstances of the CoL helped to 

inform the structure of the CoL, and its activities such as exploring ICPs’ perception of their 

identity as educator. 

The iterative character of the DBR process was important in providing flexibility in the 

design of the CoL.  Flexibility was a key structural component of the CoL as it facilitated CoL 

ICPs’ ability to participate, and to work and learn collaboratively while accommodating the 

competing demands of the workplace, such as responding to the Ebola outbreak, or other real-

time needs such as vacations, medical leaves and job changes. 

Study Outputs, Outcomes and their Impact 

The characteristics of DBR enable it to serve both theory and practice.  The theoretical 

contributions of this design research included developing an increased understanding of IPAC 

educational practice through local description and explanation of that practice.  Predictive and 

prescriptive theories emerged from these theoretical descriptions and explanations of IPAC 

educational practice.  Exploration of these predictive and prescriptive theories led to the 

beginnings of change in that practice.  The practical contributions include the inputs and 
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processes that were used in the study such as establishing the CoL and the professional 

development of the CoL ICPs, tools and resources used in it.  More importantly, the study 

created a shift in the CoL ICPs’ understanding of teaching and learning, their identity as 

educators, and steps toward changing their teaching practices.  These theoretical and practical 

contributions can be described in terms of the study outputs, outcomes, and the resulting impacts 

on IPAC educational activities.  Table 8 provides a summary of these outputs, outcomes and 

their impacts. 

The development of a CoL for professional development in education was also an output 

of the study.  The CoL demonstrated that the IPAC program has the resources and capacity to 

produce our own internal professional development opportunities to build ICP educational 

competency regarding teaching and learning.  The CoL not only provided professional 

development for the eight ICP participants and the researcher, it has also provided a framework 

for the development of future professional development experiences.  One final output of this 

research still to be created will be a written report for presentation to the AHS IPAC leadership.  

It will provide recommendations and proposals for ongoing development of IPAC education.  All 

of these tangible outputs have drawn attention to IPAC educational practice, increasing its 

visibility, highlighting its importance, and providing concrete proposals for improvement within 

both the AHS IPAC program and the field in general. 
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Table 8 A Summary of the Study Outputs, Outcomes and Impacts 

Outputs 

(Direct, tangible products) 
Outcomes 

(Changes that occurred following  

the intervention) 

Impacts 

(Measurable changes) 

 CoL documents (e.g. 

teaching guide took kit) 

 List of online teaching and 

learning resources 

 AS2 FL part 1 online 

module on MLL 

 CoL IPAC professional 

development  

intervention (program) 

 Summary report to AHS 

IPAC leadership 

 AS2 software installed on 

IPAC computers 

Practical 

 Increased ICP pedagogical 

expertise 

 Increased Researcher 

educational and research 

expertise 

 Increased IPAC leadership 

engagement with IPAC 

education 

 Ongoing learning and facility in 

using AS2 software in IPAC to 

design online modules for 

teaching and learning 

 More active teaching and less 

reliance on PowerPoint by CoL 

ICPs 

 Development of an AHS IPAC 

education CoP increasing 

opportunities for educational 

professional development of all 

interested AHS ICPs 

Program 

 Increased visibility of 

education with the IPAC 

program 

  

Theoretical 

 Better understanding of: 

o existing ICP educational 

practices and challenges 

o strategies needed to facilitate 

ICP educational practice (e.g. 

development of IPAC 

identity as educator, 

pedagogical knowledge and 

lexicon) 

o AHS system issues limiting 

effective IPAC education. 

 IPAC leadership approved 

the purchase of additional 

AS2 licences.  7 IPAC staff 

are now working and 

designing with AS2 

software. 

 IPAC leadership requested 2 

further AS2 online modules: 

an Ebola (Viral 

Haemorrhagic Fever) PPE 

module and a general PPE 

module. 

 2 education sessions have 

been provided to AHS IPAC 

staff: one on adult learning 

to hand hygiene reviewers 

and one on collaborative and 

game-based learning to 

senior staff. 

 An IPAC Education CoP has 

been struck. Attendance at 

the first meeting N=62 and 

the second meeting N=47. 

 Without promotion 1,898 

HCWs had taken the FL part 

1 online course in the first 6 

months after posting on 

MLL. 1,156 had completed 

it, 256 had withdrawn, and 

486 were still active in the 

course. 
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Study outcomes. 

There were several practical and theoretical study outcomes that emerged from the study.  

One practical outcome was that both the CoL ICPs and myself have increased our educational 

expertise.
10

  As a result, some of the ICPs are continuing to work on changing their own teaching 

and learning practices.  The ICPs indicated their desire to continue learning as a community and 

to share their learning and expertise with other ICPs.  Consequently, we are working together as 

a team to coordinate an AHS IPAC Educational Community of Practice (CoP) which I have 

agreed to facilitate.  The focus of this CoP is to bring the concept of collaborative learning in 

community to the other ICPs to help them build their educational expertise and to mediate that 

learning through social interaction. 

Another practical outcome of the study is the increased interest and engagement of IPAC 

leadership regarding IPAC education.  This increased interest resulted from exposure to the DBR 

study itself, the CoL, and the visibility of the FL part 1 online module.  Throughout the study, 

regular reports were provided to the AHS IPAC leadership regarding the progress of the study, 

study activities, and preliminary findings.  Shortly after the completion of the study, the CoL 

ICPs drafted the plan for the design and development of the IPAC Educational CoP.  This plan 

was presented to the IPAC leadership requesting permission to start the CoP as an outgrowth of 

the CoL to increase ICP pedagogical expertise and build on our IPAC educational practice.  

                                                 

10
 This expertise was discussed in Chapter 5 in relation to the learnings and changes that resulted from the CoL 

professional development experience. 
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Support and approval was given, and some of the IPAC Directors have been attending the CoP 

meetings. 

The increased interest in education by IPAC leadership is also evidenced by their 

requests for additional educational online modules to be developed within our program using 

AS2.  As I was appointed project lead for these initiatives, I have been given the opportunity to 

expand the numbers of ICPs learning to design for online learning in collaborative learning 

communities.  One of the CoL ICPs has continued to develop her design and authoring skills in 

AS2.  She has taken the learnings and recommendations of the CoL team regarding the FL part 

one module and has applied them to our latest online module to teach principles around IPAC 

practice and the use of PPE as well as her education of HCWs in the areas she covers. 

Additional evidence of increased leadership interest in education was also manifest in a 

request by leadership for a workshop on Game-based Learning.  In response, I designed and 

conducted a workshop that incorporated collaborative learning to teach about and experience 

both collaborative and Game-based Learning.  As a result of this increased interest in education, 

teaching and learning, education has been receiving increased attention and visibility within the 

IPAC program.  More discussion about educational issues and process gaps to build and 

coordinate education in IPAC has begun to occur in Leadership meetings. 

In addition to these practical outcomes, the study contributed to the theoretical 

understanding of local IPAC educational practices.  The study findings provided a better 

description and theoretical explanation of ICP educational practice and the issues associated with 

that practice.  It has highlighted important concepts to address regarding IPAC educational 
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professional development, in particular, ICPs’ perception of themselves as educators, the value 

of experiencing collaborative learning, and the need to build flexibility into any long-term 

education process.  The study has also underscored the need to design for and respond to system 

issues that impact the quality and efficacy of IPAC educational practices. 

Design-based research supports the iterative application of emerging local descriptive and 

explanatory theoretical findings.  In this case, these contributed to the development of predictive 

and prescriptive theory regarding changing and building ICP’s educational practice.  The initial 

findings of the study described and explained ICP gaps in pedagogical knowledge and practice.  

In the process of addressing those gaps, it became apparent that the concept of expertise, in both 

IPAC and education needed to be considered if a shift to more active and engaged teaching was 

to occur.  ICPs being experts in IPAC, framed their educational problems through the lens of that 

expertise.  It is logical then that their conclusions and solutions to their educational problems 

would also be informed by that expert lens.  Without both pedagogical expertise, and ownership 

of that pedagogical expertise, the ICPs would not be able to frame those problems using 

pedagogical concepts and create effective teaching and learning solutions that would 

satisfactorily address those problems.  At the outset of this study, I had predicted that creating an 

initial awareness of their teaching practices, followed by building pedagogical knowledge and 

then experiencing active teaching and learning strategies informed by that knowledge, would 

result in a shift in ICP’s understanding and practice.  It became apparent, however that it was 

also important for ICPs to develop a sense of their identity as being an educator to embrace the 

need to change their practice and adopt different teaching strategies.  To some extent, these seeds 

of change in how ICPs see themselves have been planted.  To guide the design of future ICP 
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educational professional development to facilitate change in practice it is recommended that 

active teaching strategies, using social and collaborative learning, be created and implemented 

requiring ICPs to reflect on their identity as an educator and building their sense of expertise 

through the acquisition of pedagogical knowledge. 

Impacts of the Research 

Empirical data collection methods were beyond the scope of this qualitative study, and 

therefore none were designed or developed to measure particular outcomes or the impact of those 

outcomes.  This was in part because the study was largely exploratory in nature and I was not 

sure about what to expect with the constant modifications based on iterative micro cycles.  

However, there are some quantifiable outcomes that provide some evidence for the impact of the 

study.  These statistics and associated activities are provided below. 

The AHS IPAC leadership approved the purchase of additional AS2 licenses to support 

the development of design expertise amongst seven AHS IPAC staff across the province.  These 

staff are now actively learning and designing additional AHS online modules.  Three online 

modules have or are currently being developed in AS or AS2, a hand hygiene module, a Viral 

Haemorrhagic Fever (Ebola) module, and a generic PPE module.  Learning from the FL part 1 

online module has been applied to the Viral Haemorrhagic Fever and PPE module development.  

It has been recommended that both modules be used as part of a FL strategy.  Despite the lack of 

promotion of the FL part 1 online module, within a period of 6 months, 1,898 HCWs have 

registered in the online module, 1,156 (61%) had completed it, 256 (13.5%) had withdrawn, and 

486 (25.5%) were still active in the course.  In the last year I was asked as someone with 
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educational expertise, to conduct two educational sessions with the IPAC program, one on 

Game-based Learning, as described above, and one on Adult Learning.  Since the 

implementation of the IPAC educational CoP in October 2016 meetings have been held once a 

month.  Five members of the CoL, including myself, formed the CoP core planning group and 

were joined by one ICP from outside the CoL.  After the first meeting, two additional ICPs have 

joined the core group.  There were 62 attendees at the first meeting and 47 at the second, 42 at 

the third, and 35 at the fourth.  Although the numbers have been declining attendance at 

meetings, in general, has been challenging due to a significant increase in Influenza activity and 

its impact on the healthcare system due to multiple outbreaks and capacity demands in hospitals.  

During each of the CoP sessions, time was given to teaching concepts, providing practical 

resources, including those used in the CoL, and group discussion for sharing experiences and 

learning through that sharing and reflection.  These examples provide an overview of the 

beginnings of increased visibility and change of IPAC educational activities. 

Experiencing the DBR Research Process 

Conducting the DBR study has had a profound impact on me.  As I noted above, one of 

the outcomes of the study was my growth and development as an educator in the creation of an 

educational experience for the other CoL ICPs.  This was not the only area where I experienced 

growth and development.  The DBR process impacted all of my intertwined roles as researcher, 

educator, and professional in infection control throughout the study.  During the data analysis, 

the researcher’s experience emerged as a thematic category.  As an emerging category, and with 

the profound impact upon my growth and development, I thought it warranted attention in this 

chapter.   
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The intimate involvement of the researcher in the DBR process is recognized as 

challenging for the researcher (Barab & Squire, 2004; Herrington et al., 2007).  Because the 

researcher involvement can be considered a challenge to the research credibility and 

trustworthiness it is important to acknowledge this involvement.  As my formative research 

training was that of bench science in Microbiology and Infectious Diseases with its focus on 

objectivity and attention to the control of variables, I initially experienced tensions between 

being a researcher, practitioner, and educator all at the same time.  I grappled with how to 

reconcile my discomfort with the conscious or unconscious influence of each of these roles.  I 

questioned, “how do I manage these roles in the context of this research”?  Each of the roles is an 

integral part of me, and thus inherently was involved in and influenced the research.  Herrington, 

et al., (2007) suggested that to assist researchers with the clarity of their role they rely on 

conducting the research with rigour and responsibility.  Barab and Squire (2004) also encouraged 

researchers to intervene in the research where possible using interventions as opportunities to 

explore learning and theoretical issues.  Recognizing that the integrative, interactive, 

collaborative nature of the researcher was part of the research process, I began to reconcile 

myself to the fact that I was both participant and observer, and that each of my roles brought 

both affordances and challenges.  The challenges, such as the impact of my own inexperience in 

teaching, instructional design, and designing with technology, could bring inherent biases to the 

research.  However, these same challenges could also be viewed as affordances because they also 

enabled sensitivity to emerging issues, and insights and understanding during the analysis of 

emerging data.  My role as colleague and co-learner helped to build rapport and trust with the 

ICP participants.  Barab and Squire (2004) noted the involvement of the researcher could also be 
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accounted for by the integration of their knowledge and insights into the recursive iterations and 

the subsequent emerging responsive activities and theories over time.  The recommendation to 

conduct the research with rigour and responsibility underscored the importance and value of 

maintaining a researcher journal to document decisions, and of making transparent the 

modifications and decisions made throughout the research process.  As I grew in each of my 

roles throughout the study, I found an increased confidence in fulfilling these roles and trust in 

the structure of the DBR process itself. 

Growth as an experienced ICP. 

As an experienced ICP, I brought my perceptions, assumptions and experience to the 

research.  These influenced my interpretation of results, and introduced biases to the questions 

asked, design decisions made, as well as bringing potential affirmation bias into the 

conversations which were data for the study.  However, like the ICPs, I discovered I was not 

alone in my educational frustrations, questions and challenges.  I had found a set of peers who 

were as passionate about education.  They surprised me by their requests for additional 

professional development in education and by their readiness and desire to learn new strategies.  

I was also surprised by some of the creative approaches they took while experimenting to 

improve their educational practice.  I learned and grew as an ICP working with these peers and 

through having to explore my assumptions and biases. 

Growth as an educator. 

When designing and teaching sessions about teaching and learning, I intentionally tried to 

model and make explicit my teaching strategies.  By doing this, I found myself growing in 
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confidence, feeling less like an imposter.  Like the participants, I had also struggled with the 

"imposter syndrome" and, like the ICPs, had not thought of myself as an educator.  Initially, I 

questioned my educator skills and knowledge.  I was aware of my discomfort as I sought to grow 

by pushing my boundaries and put what I had learned in my doctoral studies into practice.  

Throughout my experience with the CoL and my partnership with the participants, I continually 

refined my teaching strategies.  As I listened to recordings of my teaching during the workshops 

and meetings, actively reflected upon, and evaluated my practice, I gained insight as to how I 

might improve.   

Because of my limited experience with technology I initially also felt like an imposter as 

a doctoral student in Education Technology.  I could see the changes that technology was 

bringing to workplace learning and thought this was an important field for me to understand as 

an IPAC professional.  This led to my choosing this specialty in the field of Education.  Through 

this research, I have subsequently had the opportunity to use multiple technologies for research 

and for teaching and learning.  These include Survey Select to design the online survey 

questionnaire, QSRNvivo 10 to manage the qualitative data analysis, Microsoft Lync as a 

platform for meeting and teaching, and Articulate Storyline 2 for designing and authoring online 

learning experiences.  Learning how to use these technologies was both overwhelming and 

exciting.  Through their use, I gained greater comfort and confidence in using and teaching with 

technology and grew in my sense of identity as an educator and as a student of Education 

Technology.  This insight also allowed me to have greater sensitivity to the experience of other 

ICPs, both in the CoL and with other teams I would work with in the future designing and 

developing IPAC online modules in AS2, who were also being exposed to designing and 
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learning in new technology.  The confidence helped me to take a leadership role, to guide the 

CoL team through the design and development process.  

Growth as a DBR researcher. 

Much of my growth as a researcher came through experiencing and managing the DBR 

process.  I had to learn to trust in and be comfortable with, it's iterative, responsive approach.  

Although familiar and experienced with qualitative research methods, as a researcher trained in 

bench science and experimental research design, the concept of not controlling for confounding 

variables still engenders a degree of discomfort.  While DBR is intentionally designed and 

structured to embrace the emergence and lack of control in real-world practice, as a researcher I 

needed to develop a trust in the iterative process.  I needed to embrace the certainty of unknowns 

ahead, and develop confidence that the data emerging from real-world practice issues (such as 

the Ebola crisis), would contribute to the richness and robustness of the research findings.  

However, when mired in the contextual complexity of life in the world of practice, that is well 

beyond one’s control and faced with the constraints of the PhD time frame, as well as working 

with limited resources, a certain amount of doubt and uncertainty is to be expected.  

A major challenge was managing the volume, variety of sources, complexity and 

integrated nature of the data.  In organizing and analysing the data, to present a coherent 

summary of relevant research findings, it was important to maintain perspective, manage 

emotions, and be very intentional about data management.  While it was easy to feel 

overwhelmed, I found the following strategies to be very helpful: journaling, creating timelines, 

acknowledging and respecting my emotional involvement, and creating and staying on top of a 
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data management plan.  In the following sections, I describe each of these strategies in more 

detail. 

Journaling was an important strategy to maintain perspective.  Writing about feelings, 

problems, and ideas helped reduce my cognitive load, organized my thoughts, and cultivated 

objectivity, which helped me keep issues in perspective.  The second strategy was to take small 

steps.  A few of my favourite sayings were, “first things first, “one step at a time”, “Rome wasn’t 

built in a day”, and “you don’t have to eat the whole elephant, just start nibbling on the toe.” This 

strategy was very useful for focusing on the task at hand, and whatever needed immediate 

attention.  Another strategy was to create timelines to maintain and provide perspective and 

direction.  These helped to organize and set priorities, achieve objectives and document 

milestones.  In this way, progress and achievements were made explicit and acknowledged.  I 

also found it was a helpful strategy to trust the process.  While at first this was not easy, with 

time and experience my confidence in the process grew.  I also drew comfort from the notion I 

noted in my journal that, “there is an advantage to not knowing what is coming next.  It requires 

one to remain open and not impose one's own agenda.  It requires that one pay attention and 

respond to what is emerging, and to problem solve within an intentional structure”.  Having an 

overarching, intentional plan within the DBR framework, grounded in the literature, and the 

wisdom of collaborators was very important to maintaining perspective.   

To manage my emotions, I drew on the idea of respecting the emotional involvement that 

inevitably occurs in the process.  This idea came from the  QSRNivo textbook that discussed 

ground rules for managing qualitative coding (Bazeley & Jackson, 2013).  Bazeley and Jackson 
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indicated that one should, “expect that your emotions will be involved and that some of the 

emotions will be unpleasant” (p. 92).  They referred to the “miserable feelings (frustration, 

confusion, self-doubt) which can be generated during coding” (p. 92).  Acceptance of the 

existence of such emotions took away their power to be overwhelming or paralysing. 

Finally, to manage data, I found it helpful to have a data management plan and to be 

intentional but flexible.  It was important to think about and plan how to organize the data from 

the beginning, and to stay on top of data entry and cleaning.  I created a data management guide 

in the form of a table to track each of the steps in the process.
11

  The table included a list of all 

data sources, identifying what needed transcription or had been transcribed; whether, and if the 

data needed to be, or had been sorted, entered into QSRNvivo, cleaned, and analyzed.  In 

managing the data analysis and writing, I found it important to, structure and balance times for 

the coding and analysis, with times for breaks.  I found I needed to give myself time and room 

for reflection and synthesis.  The same was true for writing.  There were times during coding and 

writing; I would become distracted and sloppy.  The distractedness signalled a need for a break 

to come back to the task with a fresh perspective.   Setting routines with regular breaks improved 

the quality and efficiency of my work and reduced the feelings of being overwhelmed by the 

amount of data to manage and the volume of writing required. 

                                                 

11
 See Table 3.3 Data Management Guide in Chapter 3 
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Summary of the DBR Process 

Conducting a DBR research study, while challenging, has been a rewarding and 

productive experience.  This study has resulted in my personal growth as a researcher, educator 

and professional in IPAC.  It has also resulted in several outputs and outcomes both practical and 

theoretical that have had a measurable impact on both individual ICPs’ and the AHS IPAC 

program’s educational practices.  While this impact to date may be modest, the seeds have been 

planted for ongoing development of IPAC educational focus and expertise.  The iterative and 

grounded nature of DBR, and the resulting insights and findings discussed in Chapters 4, 5 and 6 

have provided a way forward to continue to build on IPAC pedagogical understanding and shift 

practice toward more engaged and active teaching and learning approaches.  The outputs, 

outcomes, and impacts that resulted from the characteristics of DBR applied in this study, 

indicate that as an interventionist methodology DBR is a valuable and practical research 

approach to both study and address educational challenges in the contextual complexity of health 

care.  In Chapter 8 I provide a discussion of the research findings, explore some challenges 

encountered in the study, and provide recommendations for future research and my final 

conclusions. 
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CHAPTER 8 DISCUSSION OF FINDINGS AND CONCLUSIONS 

The road of life twists and turns and no two directions are ever the same. Yet our lessons come 

from the journey, not the destination. 

Don Williams Jr.1968 

 

In this final chapter, I consolidate the theoretical and practical themes that emerged in the 

study and were reported on in the previous four results chapters.  The research questions 

associated with the three study goals are linked to the emerging themes and are used to frame the 

discussion.  I start this discussion with the theme of ICP as educator.  After this discussion, I 

explore challenges encountered during the study and present recommendations for IPAC and 

future research. I follow this with my final conclusions.  

Discussion 

ICP as Educator 

The first question that was explored and answered in this study was “What are the current 

educational practices of AHS ICPs and what challenges do ICPs have regarding developing and 

providing education to HCWs”?  Answering this question was an important first step which 

provided a deeper understanding of the situational and practice problems to be considered in this 

DBR research.  The findings helped shape the development and design of the CoL professional 

development experience. 

Current ICP educational practice 

This study has shown ICP educational practice to be more complex than IPAC 

educational literature would suggest.  The research in IPAC education predominantly focuses on 
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the implementation of formal IPAC educational approaches as interventions to achieve 

behaviour change in HCW infection control practice (Cherry et al., 2012; Gould & Drey, 2013; 

Gould et al., 2008, 2010; Naikoba & Hayward, 2001; Ward, 2011).  The usual approach to 

formal education, which takes place in classroom type settings in the workplace environment, 

follows a conventional information delivery approach involving the transmission of facts and 

procedures to learners by a knowledgeable expert.  The underlying assumption of teaching as 

delivery is that it results in the transfer of information to learners who then translate the 

information into knowledge and apply it to practice and thus effect practice change.  However, 

research and experience have shown that a content delivery approach to education, while 

valuable in some circumstances, does not readily transfer knowledge into practice as it does not 

prepare the learner to adapt that learning for performance in the workplace (Hager & Smith, 

2004; Sawyer, 2006).  The findings from this study show that the ICPs are very aware of this gap 

and are dissatisfied with their approach while at the same time the ICPs do not know how to 

move forward to change their practice. 

ICP educational practice is a blend of what they label as formal and informal teaching.  

Because the overall goal of teaching is for learners to learn, I will explore these ICP approaches 

in the context of the literature on workplace learning.  The definitions of workplace learning used 

in the literature are broad and sometimes ambiguous (Manuti, Pastore, Scardigno, Giancaspro, & 

Morciano, 2015).  The ICPs’ descriptions of their formal teaching practices do not quite align 

with the more recognized definition of formal learning in the workplace which is described as 

structured learning that takes place outside of the workplace, in classroom type settings, off the 

job, and often involves certification (Manuti et al., 2015).  IPAC formal teaching refers to 
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planned and structured, teaching that takes place in the workplace, during work hours, with no 

certification.  In addition, ICPs associate the use of PowerPoint with formal teaching as it 

represents part of an expected practice focused on content delivery, and is believed to 

demonstrate professionalism and preparedness. 

In contrast to formal workplace learning, informal workplace learning is defined in the 

literature as anything that is not formal and occurs in a setting that is not intended for learning 

(Manuti et al., 2015).  Manuti et al., (2015) described informal learning as integrated into daily 

routines, triggered by internal or external triggers, not highly conscious, influenced by chance, 

and is a more inductive process of reflection and activities linked to the learning of others.  

While ICPs use formal teaching approaches, much of the current ICPs’ teaching practice also 

involves what ICPs describe as informal teaching.  The descriptions of informal workplace 

learning in the literature align closely with the ICPs description of informal teaching.  The ICPs 

descriptions encompass a wide range of practices from planned unstructured teaching sessions to 

informal teaching that occurs casually during conversations with HCWs in daily practice.  Their 

informal teaching is usually situated in the context of HCWs’ clinical practice and appears to 

involve more active teaching and learning through the use of some level of collaborative problem 

solving.  Eraut (2004) noted that the majority of workplace learning is informal and a 

“complementary partner to learning from experience” and draws attention to learning that is 

situated in the context of practice and events that in and of themselves have a formal purpose 

(Eraut, 2004, p. 247).  Lave and Wenger described workplace learning as situated in the context 

of social practice (Lave & Wenger, 1991), and this situatedness allows the worker to connect the 

acquisition of knowledge to their practice in meaningful and relevant ways (le Clus, 2011).  
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Thus, it appears that ICP informal teaching begins to align more closely with constructivist 

characteristics as it is more social and collaborative teaching for learning situated in the HCWs’ 

workplace and practice.  Given the contextually situated nature of workplace learning, it should 

be no surprise that the ICPs prefer their informal teaching approaches and describe them as more 

effective than their formal approaches. 

The ICP’s least preferred teaching approach was the formal online education offered by 

the IPAC program in the AHS MyLearningLink.  The ‘one-size-fits-all’ design approach, while 

accepted as an efficient approach to meet the IPAC educational requirements, was viewed as 

ineffective as it was unengaging and taught to the lowest common denominator.  Given the 

complexity of the workplace, Manuti et al. (2015) suggested, “there is no one-size-fits-all 

approach to workplace learning” (p. 12).  The problem is that the online learning modules focus 

on the delivery of domain content, i.e., of key IPAC messages.  Analysis of online courses 

indicates there can be significant reliance on conventional instructional methods that focus on 

content delivery as opposed to methods that focus on building interactive learning environments 

which support deeper learning (Reeves et al., 2004).  The technology used for such online 

education in and of itself does not facilitate effective instruction or learning (Amiel & Reeves, 

2008).  The effectiveness of a technology depends not on the technology itself, but on the degree 

to which instructional design is integrated into an overall online teaching approach, (Massimo, 

2003).  Consequently, many online courses similar to those created by AHS IPAC are not 

effective in creating learning that transfers into real-world practice. 
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As the workplace is increasingly becoming a place of learning (Manuti et al., 2015), 

further investigation of ICP formal and informal educational practice in the context of workplace 

learning would be beneficial to further define and understand ICPs’ teaching practices, and the 

responses to frustrations and challenges they experience.  Further exploration is worthwhile 

because of the importance ICPs place on their educational role, and their perception that 

educating is fundamental to promote effective infection control practice amongst HCWs to 

prevent the spread of infection.  

Not only is the educator role perceived as fundamental to IPAC practice, but ICPs also 

describe the educator role as being embedded in their practice.  The embedded and informal 

nature of much of their educational practice highlights a tacit dimension to the ICP’s practice, 

resulting in this aspect of their role being implicitly understood and inferred while remaining 

largely unrecognized.  The result of less visibility for informal educational practices can be that 

the value and importance of embedded and informal teaching and learning are often overlooked 

or minimized in IPAC.  Conversely, formal educational approaches in IPAC, such as using 

PowerPoint slides to deliver content, are likely recognized because of the visibility of education 

and teaching that is focused on the transmission of explicit, declared, codified knowledge 

derived from empirical research and synthesized into practice, policies and guidelines as in the 

Knowledge to Action model used in the field of medicine (Straus et al., 2011).  The problem 

with the focus on this conceptualization of knowledge and teaching is that it overlooks the many 

other ways of conceptualizing and creating knowledge (Greenhalgh & Wieringa, 2011; Nonaka, 

1994) and thus the alternate approaches to teaching and learning these other ways suggest. 
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This is not to say that formal and informal ways of knowing or teaching are respectively 

inferior or superior.  Each is important and valuable in its way, but they both must be recognized 

for their inherent value and contribution to learning.  For example, in the field of Medicine the 

acquisition of empirically derived domain knowledge is necessary to achieve medical expertise, 

while tacit knowledge is recognized as equally important to develop expertise in clinical practice 

(Patel, Arocha, & Kaufman, 1999).  There is, however, a tension between implicit and explicit 

knowledge and knowing in Medicine that has sometimes been described as the tension between 

the art and science of Medicine.  The science of Medicine is viewed as emerging from the 

“laboratory bench” and the empirical positivist research paradigm, while the art of medicine is 

seen as the practice at the bedside which deals with the behavioural and psychosocial aspects of 

providing care (Patel et al., 1999).  An underlying problem in the art and science tension is the 

problem of fit.  The philosophical perspective of the biomedical model used in the science of 

medicine is not well suited to address the complexities of the psychosocial aspects of human 

behaviour which inform the art of medicine. 

This problem of fit is apparent in the emergence of the Patient Safety movement in 

healthcare, where the art of medicine is becoming increasingly important with the shift toward 

focusing on the shared beliefs, attitudes, values, norms and behavioural characteristics of 

healthcare workers and targeting practice change to enhance patient safety outcomes (Morello et 

al., 2013).  As a result patient safety education is an emerging field in healthcare and increasing 

attention is being given to researching it effectiveness (Kirkman et al., 2015).  Kirkman et al., 

(2015) noted, however, that there are significant limitations in the development of patient safety 
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educational interventions to promote patient safety and shortcomings in the research methods to 

study these interventions.  

Historically, the field of Education has also encountered the same tension between 

traditional laboratory research approaches and the need to research and design for psychological 

and social complexities of the teaching and learning processes in the context of real-world 

practice.  Research in the Learning Sciences over the last 20 years has sought to address such 

challenges by focusing on how to design and effectively research teaching and learning strategies 

that are more likely to promote the transfer of learning into practice (Sawyer, 2006, 2014).   

Being a part of healthcare, the field of IPAC is largely influenced by the biomedical 

model and experiences the same tension and problems in research design (Elliott, 2009).  My 

research study demonstrates the value and efficacy of drawing from educational theory, 

instructional design principles and research methods to begin to effect change in IPAC 

educational practice.  The challenge for IPAC is to recognize the importance and value of other 

perspectives and ways of knowing outside of the biomedical model and hence other ways of 

teaching, learning and conducting research.  As noted in the quote by Wenger at the beginning of 

this dissertation “our perspectives on learning [and by extension education] matter: what we 

think about learning influences where we recognize learning, as well as what we do when we 

decide we must do something about it” (Wenger, 1998, p. 9).  In IPAC we do ourselves a 

disservice by not clearly defining what we mean by education and failing to examine our 

teaching and research practices to ensure they are the most effective methods to use for teaching 

and learning in the workplace.  
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Education is important but not supported. 

ICPs are frustrated with their educational practice.  While they describe it as integral to 

IPAC practice they do not feel prepared for their educator role.  Since 1989, education has been 

recognized as an important component of IPAC programs and recently has been incorporated 

into a set of national IPAC Standards that are considered essential components for all IPAC 

programs (PAT Working Group, 2016; Scheckler et al., 1998).  ICPs perceive that being 

expected to have expertise in providing education as part of their core competency as an IPAC 

professionals (Moralejo et al., 2016) is ironic given the limited opportunities for professional 

development to acquire that expertise.  While most ICPs reported they had some educational 

training, this training was varied.  Given the parameters of this study, it was not possible to 

determine the nature and quality of that training.  It was not clear as to whether those ICPs who 

sought training in education perceived it as important because of that training, or whether, 

because they had some training, they conferred more attention to education and developed a 

belief in its importance.  It was also not clear whether those ICPs who have no training in 

education perceive education as important or integral to their role.  Further exploration of ICPs’ 

perception of the importance of education, and of their role as educators is warranted to guide the 

design of future educational professional development for ICPs.  

Without educational or pedagogical training or expertise, the ICPs often relied on their 

experience or that of other ICPs to develop their educational practice.  This problem is not 

unique to IPAC; health professionals in general often have the responsibility for planning 

educational experiences without any prior training or expertise (D’Eon, 2004; Kern, 2009).  It is 

well known that without training most teachers will teach as they were taught (Bennett, 1991).  
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Given limited pedagogical training or expertise, it is not surprising that ICPs rely on 

conventional approaches to teaching that focus on teacher-centered information giving.  

There was a noticeable lack of use of pedagogical terminology and concepts used by the 

ICPs when discussing the design and development of their educational and teaching strategies.  

When ICPs designed and developed their education, they focused on their domain content.  This 

design included tailoring content to their audience, seeking to engage the audience by making the 

content interesting, meaningful and relevant to the role and practice of their target audience.  

Designing for content, however, is different from designing teaching strategies for the specific 

learning needs of particular HCWs and aligning those teaching strategies to desired learning 

outcomes.   

Without training or expertise in pedagogy, ICPs are hindered in their approaches to 

teaching, how they perceive their educational challenges, and how they decide to address them.  

They see themselves as IPAC experts with an educator role and approach their educational tasks 

and challenges through the lens of an expert in IPAC.  They do not view themselves as 

educators.  In research on math teachers’ practices and beliefs, Swan (2007) noted that the 

teachers’ beliefs about mathematics, teaching and learning constrained their teaching practices 

and their affective and cognitive responses to those practices.  Swan further noted that “when 

new ideas are introduced to teachers, they filter this information, translating and absorbing the 

information into their unique pedagogies” (Swan, 2007, p. 235).  The ICPs in this study were 

aware of their educational challenges and the need to adapt and change their teaching strategies. 

The ICPs face the same challenges as the math educators as they struggle to address teaching 
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complex and emergent domain content in the contextual complexity of the workplace 

environment.  Incidentally, ICPs have learned through experience that the more learner-centric 

approaches to teaching that they use in their informal education tend to be more effective and 

rewarding than their formal approaches.  However, they are unclear about how to change and 

move forward.  They would like to have pedagogical professional development opportunities to 

help them achieve educational expertise so that they can provide more effective and satisfying 

IPAC education to HCWs.  Swan (2007) also observed that some “teachers had belief systems 

that were compatible with a collaborative approach, but they still had to confront their teacher-

centric practices and cope with the constraining influences of the systems within which they 

worked” (p. 229).  Swan’s observations suggest that providing ICPs with pedagogical knowledge 

alone for their professional development will not be sufficient to develop their pedagogical 

expertise.  A professional development program needs to include well-designed strategies that 

support transformative change in ICPs’ understanding and approaches to teaching and learning 

and provide them with supporting resources to achieve such change.   

System issues and the need to respond. 

In addition to building ICP pedagogical expertise so that ICPs can effectively design and 

develop active and engaged teaching and learning for HCWs to achieve the transfer of 

knowledge into practice, the ICPs also need program and organizational support to develop and 

implement such strategies.  In this study, the ICPs identified several system issues that impacted 

their ability to provide education to HCWs.  These issues included the lack of time and 

competing priorities for the ICPs, and the HCWs, as well as limited resources and support for the 

extent of effective education needed.  The challenges associated with these system issues 
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highlight again the value of further exploring ICP educational practice in the context of 

workplace learning.  Illeris (2007) noted that a fundamental problem connected to learning in the 

workplace is that the primary focus of the workplace is to produce goods and services; it is not to 

produce learning.  Consequently, learning measures are given lower priority, even though it 

makes sense to invest in employee qualifications and competency (Illeris, 2007).  Illeris noted 

that planned learning in the workplace tends to focus on what is needed in the present, while 

“wider contexts are omitted and with them the possibility of the learning having a wider 

application and value in new situations … which is decisive for what we call competence” (p. 

222).   

The conventional educational approaches used in IPAC are not sufficient to effectively 

meet the learning needs of HCWs to achieve competency in their practice.  Illeris (2007) draws 

on the definition of competency by Jorgensen (1999) who noted that competency is more than 

the acquisition of a set of knowledge and skills but rather the ability to apply those skills in 

relation to the requirements of a situation.  Competency requires personal assessment, and the 

attitude and ability to draw on knowledge and skills to manage unforeseen and unpredictable 

situations.  The development of such competency is highly relevant to the HCWs who must be 

prepared to respond to the unpredictable emergence of epidemics and pandemics such as Ebola, 

Influenza and SARS (Severe Acute Respiratory Syndrome) (Burns, 2009; Fischer et al., 2014; 

Gamage et al., 2005).  Healthcare workers need to be proficient in infection control practices to 

protect themselves against the emergence of unforeseen pathogens that might come through the 

doors of a healthcare facility at any time.  Current IPAC educational practices do not address the 

development of HCW competency.  While the acquisition of knowledge is important, traditional 
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transmission educational approaches, whether formal, informal or online, do not effectively 

translate knowledge into practice and achieve HCW competency in IPAC practice.  IPAC needs 

ICPs who have pedagogical expertise to not only effectively teach HCWs to develop competency 

in IPAC practice, but also to address competency development generally in the IPAC program 

for both HCWs and ICPs.  

Fraser and Greenhalgh (2001) suggested that healthcare educators in the 21
st
 Century 

need to teach not just for competency but capability.  That is moving from teaching for “know 

how” and “be able to” in terms of knowledge, skills and attitudes, to teaching for the ability to 

adapt to change, generate new knowledge and continue to improve performance (Fraser & 

Greenhalgh, 2001).  In other words, educators need to deal with the complexity of healthcare.  

Increasingly, a growing understanding of the complex nature of healthcare is occurring that 

considers healthcare in the context of complexity theory and recognizes healthcare delivery as a 

complex adaptive system (Clay-Williams, Nosrati, Cunningham, Hillman, & Braithwaite, 2014; 

Plsek & Wilson, 2001).  Such systems are dynamic and flexible in nature and HCWs need to be 

able to adapt to an ever changing environment.  In this context, the very nature of healthcare 

education involves ongoing adaptation and there is no end to education (Cooper & Geyer, 2008). 

Recently, complexity theory was applied to improving IPAC practice in the context of promoting 

patient safety and HCW capability to be prepared for emerging diseases such as SARs 

(Zimmerman et al., 2013).  Along with the increased understanding of the complex nature of the 

healthcare system is the recognition that current research structures in healthcare are not well 

designed to support educational research in the context of complexity and there is a need for 
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newer and broader methodological approaches (Clay-Williams et al., 2014; Cooper & Geyer, 

2008; Kirkman et al., 2015). 

Professional Development through a Community of Learning (CoL).  

Findings from this study showed that ICPs are primed for the development of their 

teaching practices and desire professional development to build their expertise and teaching 

practices.  There were two research questions that guided this study’s exploration of ICPs’ 

experience of professional development in a learning community: (a) does participation in the 

development of an innovative research-informed educational intervention for HCWs promote 

ICP educational professional development and influence practice and if so how, and (b) what 

theoretical frameworks and principles are useful for developing and informing ICP educational 

professional development and ICP educational practices? 

The concept of change. 

The second study goal as was to create a well-designed professional development 

intervention to contribute to the ICPs transformation of teaching and learning practices.  As an 

interventionist methodology, DBR is used to study the design and evaluation of an innovative 

solution to a practice problem that has been systematically changed by the researcher (Barab, 

2006).  The intent of this study was to shift ICPs from their conventional, teacher-centric lens of 

teaching as content delivery to thinking about teaching and learning in term of constructivist 

processes that are socially situated in practice, focusing on collaborative learning through the use 

of problem solving and activity.  Therefore, the professional development experience focused on 

the ICPs learning in community and providing experiences with constructivist teaching by 
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collaboratively designing and implementing the constructivist teaching strategy of flipped 

learning (FL).  The design of this intervention was based on the notion that “learning is an 

integral part of generative social practice in the lived world” (Lave & Wenger, 1991 p. 35).  In 

choosing a constructivist experience, the teaching focus is shifted from the teacher to the agency 

of the learner and the learner's efforts of meaning making or making sense of the world.  The 

emphasis is on knowledge construction through collaborative learning that takes place in the 

context of activity (Suthers, 2006). 

The notion of conceptual change embodies the idea that learners “must build new ideas in 

the context of old ones; hence the emphasis on ‘change’ rather than on simple acquisition of 

knowledge” (DiSessa, 2006 p. 265).  Significant learning, such as that involved in conceptual 

change, is something that a learner engages in when they encounter challenges that exceed their 

ability to manage on their own (Illeris, 2007).  It can be argued that ICPs are primed for 

conceptual or transformative change because they are routinely faced with the challenge of 

teaching for practice change and that their need to do so exceeds what their experience and 

limited training has prepared them for.   

Illeris (2007) indicated that transformative learning that creates a change in our mindsets 

is demanding and, while it can take place as a sudden breakthrough, more often than not it occurs 

as a lengthy process in which social relationships play an important role.  Illeris (2007) quoted 

Rogers (1969) and noted that “learning which involves change…in the perception of oneself – is 

threatening and tends to be resisted” (p. 45).  diSessa (2006) noted that it is difficult to research 

conceptual change and many qualitative studies rely on self-report and field observations.  
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Despite the daunting challenges in sponsoring conceptual change, I was inspired by Swan’s 

study where he successfully created a design intervention for the professional development of 

teachers to impact their practices and beliefs using DBR (Swan, 2007). 

What changed for the ICP CoL participants? 

Based on the ICPs self-report and field observations, the ICPs participation in the CoL 

professional development experience resulted in changes to their understanding of teaching and 

learning, changes in their sense of identity as educators, and modest changes in their teaching 

practices.  ICPs reported learning about learning in community and the benefits of belonging and 

of sharing responsibility.  The development of their sense of identity as an educator, however, 

was the most substantial change in the study.  The ICPs reported developing an explicit 

awareness of themselves as teachers and of their teaching practices.  Wenger (1998) described 

this process of identity transformation as defining who we are through our practice, identifying 

where we have been and where we are going as part of the learning experience in community.  

Self-identification as an educator was validated and made explicit for the ICPs in the CoL 

through the processes of discussion and reflection of their role and practice.   

ICPs noted that acquiring knowledge of learning concepts and teaching strategies 

provided them with a lexicon with which to dialogue about their educational practice.  This new 

vocabulary opened the door for ICPs to discuss and articulate their teaching and learning 

challenges in a different context and gave them the ability to reframe these challenges and to 

identify potential solutions.  Sawyer (2014) indicated that articulation is helpful for learning as it 

makes reflection and metacognition about the process for thinking and learning possible.  
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Discussion in the CoL also supported learning through argumentation as the ICPs debated and 

questioned their ideas and experiences, and worked together to make meaning and sense of the 

ideas they were encountering in relation to their educational role and practice.  Argumentation 

has been identified as an effective method for learning as it not only facilitates making 

knowledge explicit, it also can facilitate conceptual change and co-elaboration of new knowledge 

(Andriessen & Barker, 2014).   

The ICPs moved from feeling like imposters to feeling more legitimately qualified to 

teach through the acquisition of pedagogical knowledge, experience, resources and language, 

with the resulting development of expertise.  This expertise facilitated the ICPs speaking more 

knowledgeably about their practices amongst themselves, with their peers, and other educators.  

Owning their identity as an educator was empowering and built their confidence and sense of 

self-efficacy in fulfilling this role.  Self-efficacy has been identified as a fundamental aspect of 

human agency as it motivates people to take action to achieve their goals, in this case motivating 

the ICPs to take responsibility for their teaching practices and giving them the impetus to make 

changes to improve their educational practice (Bandura, 2001).   

The ICPs saw the change as a process as opposed to an event, and this gave them 

permission to experiment and make incremental changes to their practice.  They acknowledged 

the process of change was disruptive, requiring a change in their thinking and learning how to 

learn in new ways (Illeris, 2007).  While they were more confident in their role as educators, they 

were tentative about implementing change in their practice and found it difficult.  While 

participating in a professional development experience in the context of a learning community 



290 

 

did result in change, it cannot be claimed that the changes will be sustained.  However, the ICPs 

who participated in the CoL were eager to continue growing and developing as a community. 

Theoretical frameworks and principles: Designing a CoL to facilitate change. 

Creating a responsive and intentionally designed learning experience was important to 

facilitate change in the CoL ICPs educational understanding and practice.  Six interrelated core 

principles were used to design the professional development learning experience.  These were 

that learning needed to: (a) occur in the context of a collaborative learning community paying 

attention to social, cognitive and teaching presence, (b) facilitate understanding and awareness of 

the ICPs current educational practice, (c) build pedagogical knowledge, (d) explore and build the 

ICP’s identity as educators, (e) have the ICPs experience learning through active participation in 

different constructivist teaching and learning strategies, and (f) be flexible and responsive to 

local events.  This last principle was facilitated by the DBR methodology.   

These key principles created the framework for the professional development experience 

and are summarized in Figure 29.  The framework is built on guiding principles rather than 

specifically prescribed practical procedures.  While focusing on principles might slow the uptake 

and implementation of the framework in IPAC, providing prescribed procedures could degrade 

or transmute from the intent of the original principles (Scardamalia & Bereiter, 2014).  I will 

explore each of these principles in greater detail, linking them with educational theory and 

principles where relevant.  
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Figure 29. Core Principles Forming ICP Professional Development Framework 

Creating a collaborative learning community. 

Traditional teaching strategies, such as those used by ICPs, focus on content delivery and 

emphasize learning at the level of the individual.  To shift ICP attention away from this 

approach, I situated their learning experience in the context of community where they engaged in 

collaborative teaching and learning activities.  In such a community, participation in activities 

can be distributed across the community members, and decision making and accountability 

become part of the collective system (Greeno, 2006).  Because of this, my focus as a researcher 

was on designing for the agency of learning in the community as opposed to the individuals of 

the community.  To facilitate learning across the community, it was important to facilitate 

collaborative learning as meaning making, (i.e., making sense of situated constructivist teaching 

and learning processes as IPAC educators), mediated by participating in a joint activity (Suthers, 
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2006).  In the case of the ICP CoL, the focus of this joint activity was designing, developing, 

implementing and evaluating a FL strategy for ICPs to teach HCWs.  While the ICPs engaged in 

collaborative teaching and learning strategies, such as working in small groups as learners in a 

FL experience to explore instruction design elements of the online game Outbreak at 

Watersedge, it was their participation in the creation of the FL teaching intervention that 

significantly enhanced the collaborative aspect of the learning environment.  The difference was 

that the creation of the FL teaching intervention provided a process of shared interactional 

achievement where the group worked together to jointly solve problems and make decisions 

through activity (Stahl, Koschmann, & Suthers, 2006). 

Because the ICP professional development experience was focused on situated learning 

in community, consideration was given to the learning milieu in which the learners interacted 

with each other, concepts, and resources in the environment (Greeno, 2006).  The Community 

Inquiry Framework, comprised of Social, Cognitive and Teaching Presence, provided a useful 

conceptual structure to support the design of such a learning environment (Vaughan et al., 2013).  

These concepts align naturally with the ICPs’ workplace practice.  ICPs regularly work 

collaboratively in teams with various stakeholders to solve problems such as those encountered 

during outbreaks (social presence).  They draw on scientific evidence and best practice to make 

decisions (cognitive presence), and they often engage in coaching and mentoring each other 

(teaching presence) as they cross cover each other’s areas of specialty.  It is not surprising, 

therefore, that using the various presences worked well in designing the CoL environment. 
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While it was not the intent of this research to explore the nature and interactions of the 

CoI presences, the ICPs did report that it was important that their first meeting as a group in 

workshop one was in person.  This face-to-face communication and interaction expedited the 

building of social presence upon which, they perceived subsequent cognitive and teaching 

presences were developed.  For the ICPs, social presence was the most important of the three 

presences because it built relationships, trust, support, and a sense of shared responsibility in the 

CoL.  A recent meta-analysis of the concept of social presence in digital learning environments 

described social presence as multidimensional in nature (Richardson, Maeda, Lv, & Caskurlu, 

2017).  In the meta-analysis social presence contributed to learner satisfaction and perceived 

learning as well as motivation to participate in learning.  Xin (2012) has critiqued the use of 

communication as a means of examining the concepts of presence online arguing that all 

communication is inherently social and therefore sociality is implicit in all communication (Xin, 

2012).  From this perspective, it makes sense that social presence was most important to the 

ICPs.  Xin suggests that, in online learning environments, explicit strategies are needed to 

encourage ongoing discussion.  In the CoL, in both the face-to-face and online environments, 

opportunities for interaction and discussion were intentionally created to facilitate open 

communication and sharing with the goal of building a social presence.   

Given the importance the ICPs gave to the social element of the CoL, designing for the 

sociality of the learning environment is important to consider in future CoL experiences 

especially because the social dynamics will likely vary with different groups of ICPs.  It has been 

reported that the nature of social, cognitive and teaching presence may change with learner 

profiles (Shea et al., 2014).  Shea et al. suggested adding the concept of learning presence to 
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account for learner attributes that may impact the other three presences.  Individual learner 

attributes and abilities, in particular, the ICPs approach to learning, are other elements to 

consider in designing for learning in future iterations of the CoL.  Designing for learner attributes 

is important because the ICPs identified that not only did the activities in the CoL disrupt their 

thinking, it also required they learn different ways of learning. 

Understanding current ICP educational practice.  

For ICPs to build their pedagogical knowledge, it was important to first ground 

discussion in an understanding of their current educational practice to make explicit their implicit 

assumptions and ideas about that practice.  As pedagogical concepts were experienced and 

reviewed, they were discussed in the context of current ICP educational practice.  The discussion 

grounded the learning in the ICPs prior knowledge and experience, a key principle of adult 

learning, thereby making the new information more relatable and relevant (Merriam, Cafffarella, 

& Baumgartner, 2007).  This approach provided a foundation on which to build the ICPs 

pedagogical knowledge.   

 Building pedagogical knowledge. 

In response to IPACs mandate to teach HCWs to improve practice and promote patient 

safety, it is necessary to build pedagogical knowledge to advance educational practice and 

culture throughout the IPAC community.  Knowledge building occurs in organizational 

workplaces for the purpose of product innovation and solving operational problems (Scardamalia 

& Bereiter, 2014).  The focus on building pedagogical knowledge in the CoL was therefore not 

just on building the individual ICP’s knowledge, but also on building the CoL’s knowledge as a 
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community.  Knowledge building at the community level, focuses on the idea of both knowledge 

advancement and knowledge creation through the process of idea improvement, and the 

knowledge of something rather than the knowledge about something (Scardamalia & Bereiter, 

2006).  Scardamalia and Bereiter (2006) described ‘knowledge about’ something as equivalent to 

declarative knowledge, the type of knowledge that can be acquired through content delivery.  

This type of knowledge dominates conventional teaching practices.  Scardamalia and Bereiter 

(2006) go on to describe ‘knowledge of’ as being more than ‘knowledge about’.  It is a deeper, 

richer knowledge, akin to understanding the ‘how and why’ of something, not just the ‘what’.  

They also noted that expertise can be considered as having a deep knowledge of a particular 

domain area rather than simply knowledge about a domain area.   

In the CoL, the focus of knowledge building was not just on facilitating the acquisition of 

pedagogical concepts and different teaching strategies, but also on having the ICPs use the 

concepts they were learning.  The focus on knowledge building required designing activities that 

required the higher order thinking of evaluating and creating as described in the revised Bloom’s 

Taxonomy (Krathwohl, 2002).  Through activity, the ICPs participated in actively constructing 

their pedagogical knowledge thereby gaining a deeper understanding of that knowledge.  

Through this process of application and discussion, the ICPs began to build a pedagogical 

lexicon and context which further enhanced their reflection and discussion of their educational 

practice and provided an alternate lens through which to view and understand their educational 

practice problems. 
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Teaching elements from the Cognitive Apprenticeship framework were used in the 

design of the CoL to support the knowledge building process (Collins, 2006; Collins & Kapur, 

2014).  Collins and Kapur (2014) described cognitive apprenticeship as a framework that 

supports learning by focusing on making the cognitive process for learning explicit, using 

strategies that teaching experts use to handle complex teaching and learning tasks.  The 

particular teaching strategies I drew on were content, scaffolding, sequencing, and sociality.  The 

use of these strategies was based on Vygotsky’s Zone of Proximal Development and the idea that 

learners can complete tasks that they would not otherwise be able to complete, with the support 

of another more knowledgeable than themselves (Vygotsky, 1978). 

Experiencing constructivist teaching and learning strategies.  

To build the ICPs’ pedagogical knowledge, the CoL ICPs were exposed to and 

participated in a variety of teaching and learning strategies as discussed above.  Having the ICPs 

experience various teaching strategies situated their learning in activity thereby mobilizing their 

knowledge through action to achieve deeper learning (Greeno & Engeström, 2014).  A variety of 

strategies were modelled, such as think, pair, share; the 3Ws (what, so what, and now what); and 

anchored instruction.  Having the ICPs participate in a FL experience to explore instruction 

design elements in the online game Outbreak at Watersedge, was used to have the ICPs apply 

the instructional design concepts they were learning about.  These activities were sequenced to 

prepare the ICPs for the core intervention teaching strategy, the creation of their own FL 

teaching strategy for HCWs. 
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Building educator identity. 

Most of the above design principles were identified at the outset of the CoL.  How they 

were implemented, and the details of the design elements within them were developed and 

refined through the micro-iterations of the DBR process.  The need to build the ICPs’ identity as 

educator, however, emerged as an important design principle during the DBR iterative process.  

Because learning transforms who we are and what we do, it is an experience of identity (Wenger, 

1998).  Wenger (1998) explained the process of ‘becoming’ is not simply a matter of the 

acquisition of knowledge and skills, it is a process of transforming knowledge within a context.  

Therefore, engaging in situated learning activities to develop ICP educational expertise as part of 

a community supported the development of their identity as educators.  Wenger (1998) noted 

that “there is a profound connection between identity and practice” and that “developing a 

practice requires the formation of a community” (p. 149).  The community provides a space that 

helps its members define who they are by their past experiences, where they are going, and who 

they can be in the future.  The ICPs came to the CoL feeling like imposters in their ICP educator 

role, but their identity was transformed to one of legitimately identifying themselves as 

educators, not ICPs with an educator role, but IPAC educators.  It is not surprising then that the 

CoL ICPs were interested in continuing and expanding the CoL to form an ICP Education 

Community of Practice.  Wenger (1998) noted that in learning communities the participants are, 

“likely to find the new experiences and new forms of competence necessary to create new 

knowledge” (p. 217). 

The formation of identity in community is complex.  Wenger (1998) described the 

formation of identity through three modes of belonging: engagement, imagination, and 
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alignment.  Engagement is the degree to which a member engages in the activity of the 

community.  Imagination involves creating new images for viewing the world and ourselves. 

Alignment is what it takes to play our part in the community.  The ICPs described belonging as 

an important part of the CoL.  They reported they had found like-minded others with the same 

passion for IPAC education and the desire to improve it.  They also reported they no longer felt 

alone.  In the context of this sense of belonging, the CoL ICPs formed their identity as educators, 

developed a negotiated meaning of what it meant to be an ICP educator and their educational 

challenges.  Together they imagined new possibilities for IPAC educational practice.  These 

possibilities will be discussed next in the context of the ICPs FL experience. 

Designing for responsiveness and flexibility 

Vaughan, Cleveland-Innes and Garrison (2013) state that “flexibility is a key design 

consideration” (p. 22).  As the CoL was situated in the ICPs workplace environment, it was 

important to design for responsiveness and flexibility to accommodate the demands of the 

workplace.  Addressing open and flexible instructional design processes have been considered 

important so the design can be responsive to the complex and emergent nature of the teaching 

and learning process (You, 1993).  Flexibility allows the designer of the learning environment to 

negotiate emerging and unexpected events, as in the case of the Ebola outbreak that occurred 

during this study, and to adjust the learning design accordingly within the teaching and learning 

goals.  This was an important aspect of the CoL collaborative learning community.  

Responsiveness and flexibility allowed for the design of the CoL to be changed to 

accommodate the ICPs’ learning needs and to provide them with more time to reflect and absorb 
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the amount of new information they were being given.  Flexibility was also needed to 

accommodate the ICPs work demands, changes in their work roles and other life events that 

affected their ability to participate.  The distributed collaborative environment facilitated 

flexibility through the ICPs joint responsibility and collective accountability for the FL project.  

The project continued to move forward in spite of individual ICP’s variable participation due to 

workplace demands.  The ICPs who missed portions of the study also noted that they were still 

able to catch up on their learning with the support of the group.  

Factors influencing the CoL design. 

Four factors influenced the design of the CoL.  The first factor was the DBR process.  I 

systematically used DBR’s grounded, iterative process to intentionally and responsively modify 

the design of the CoL based on emerging data (Barab, 2006; McKenney & Reeves, 2012).  The 

second factor was the literature.  I used elements from the Community of Inquiry and Cognitive 

Apprenticeship frameworks to guide the design and development of the CoL (Collins & Kapur, 

2014; Vaughan et al., 2013).  These frameworks provided guiding structures and added rigour to 

the modifications made to the CoL throughout the study.  The third factor was the collaborative 

nature of the DBR process, incorporating contributions from the ICPs’ and the researcher’s 

experience and insights that emerged throughout the study.  The fourth factor was the workplace 

itself.  As the CoL and the creation of the FL strategy for ICPs to teach HCWs were situated in 

the context of the workplace, the practice demands of that workplace impacted both the CoL 

ICPs and the researcher.  The collaborative and flexible nature of the CoL helped to buffer the 

challenges of workplace demands when they impacted participation, created distractions, and at 

times affected the ICPs’ ability to focus on learning.  In addition to helping meet challenges, the 
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flexibility in the design of the CoL afforded the opportunity to incorporate and take advantage of 

educational and learning opportunities that occurred during the study, such as AHS 

organisational preparation for the management of Ebola. 

Designing a flipped learning experience in health care. 

The concept of FL is becoming increasingly popular in higher education institutions.  The 

FL pedagogical approach is frequently referred to in the context of the classroom in educational 

institutions (Flipped_Learning_Network, 2015).  In 2016, the New Horizon Report for Higher 

Education identified the flipped classroom as an emerging pedagogy to accommodate more 

active learning in redesigned learning spaces (Johnson et al., 2016).  As a trending concept 

emerging in higher education, the concept of FL is beginning to garner attention in the corporate 

world, though there is minimal literature to support the implementation of FL in the workplace 

(Berge, Nederveld, & Berge, 2015).  While FL is supported within AHS and is referenced and 

explained in its online professional development guide, AHS provides no guidance as to how it 

might be implemented within the AHS workplace environment (AHS, 2014). 

Challenges implementing flipped learning in healthcare. 

Conceptually, a FL strategy is a logical pedagogy for the AHS IPAC program.  It can 

make good use of the online delivery of IPAC content and key messages to HCWs leaving face-

to-face classroom time for more learner-centred active and engaged teaching by ICPs.  The FL 

strategy was expected to be a practical choice as an interventional teaching strategy in the CoL.  

However, the ICPs attempts to implement the face-to-face portion of the strategy were 

unsuccessful.  The main barriers to implementation were ICPs’ limited opportunities to offer 
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education, limited access to HCWs to provide education, and the time required to participate in 

what was viewed as two education sessions, the online individual education (FL part 1), and the 

group face-to-face education (FL part 2).  The first two barriers were linked to ICP and HCW 

workload and competing priorities for other HCW education both inside and outside of IPAC.  

The ICPs’ main concerns, if they had been successful in arranging a FL experience, were how to 

encourage HCWs to attend what was perceived as two education sessions, and what to do if 

HCWs came to the FL part 2 unprepared not having taken the FL part 1.  Berge et al., (2015) 

suggested that because FL places increased responsibility on the learner, changes in 

organizational and educational culture around expectations and responsibility are needed.  They 

also suggested options that would address the ICPs concerns, such as building in formal course 

requisites or having unprepared learners complete a quiz during the active and engaged learning 

of the group portion of the FL part 2. 

Design elements to support the design and use of a flipped learning strategy. 

The research question associated with the use of FL in the CoL as the core interventional 

teaching and learning strategy was “what design elements are useful to support effective ICP use 

of an innovative educational intervention using technology to teach HCWs and promote ICP 

pedagogical professional development”?  The same design strategies that were used in the CoL 

generally, as described earlier, were used in the CoL to facilitate the creation of the FL strategy. 

Some additional design strategies were added specifically to support the creation of FL 

strategy.  Berge et al. (2015) noted that to implement FL in the workplace, educators or 

instructors will need to learn new skills to translate content for use outside the classroom in 
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online environments and to teach using active and engaging learner-centred teaching strategies.  

Initially, this can take time up front, and not all materials work well in FL.  To develop the online 

learning module for the individual learning portion (FL part 1) access to technological resources 

was required.  This included access to Articulate Storyline 2 software to build the online module 

and the AHS LMS platform MyLearningLink to house the module.  To assist with the 

development of the online module for the FL part 1, the researcher authored the module with 

input and support from the CoL ICPs.  Additional resources from the literature were used to 

support the creation of the FL strategy including the ADDIE
12

 model for instructional design and 

Robert Gagné’s Nine Events of Instruction (Gagne, Wagner, & Briggs, 1992; Ross et al., 2008).  

Although it was not used during the study, a teaching guide toolkit was developed to assist the 

ICPs with implementing the group FL part 2. 

Contributions of the flipped learning experience. 

Although the CoL ICPs were unable to implement the FL strategy during the study, 

building the FL part 1 online module was a valuable situated activity which contributed to the 

collaborative learning experience in the CoL.  The ICPs were able to apply instructional design 

pedagogies using technology, and the online product was a visible output of the DBR process 

that impacted the IPAC program in its development of future online learning resources.  The 

drawback of not being able to implement the FL part 2 is that the ICPs did not have an 

opportunity to experience putting active and engaged teaching strategies into action and sharing 

that experience as part of a learning community.  When discussing what had changed for them 

                                                 

12
 ADDIE (Analyse, Design, Develop, Implement and Evaluate)  
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by participating in the CoL professional development experience, the ICPs reported that while 

their thinking and sense of identity had changed, making changes in their practice was more 

challenging.  If the ICPs had the opportunity to experience the FL part 2, they might have 

developed more confidence to make changes to their practice. 

Although the implementation of the FL was unsuccessful in this study, the CoL ICPs saw 

FL as a viable strategy for use in the AHS IPAC program.  They suggested that it could become 

a more formalized process within the AHS MyLearningLink where staff would register for both 

parts of the FL educational offering with completing the online portion being a prerequisite for 

attending the second portion.  In this way, HCWs would receive formal recognition of their 

education.  The IPAC program could create a series or group of FL modules focused on HCW 

IPAC core competencies.  Upon completion of these modules, HCWs could receive a certificate 

from the AHS organization.  This approach would begin to address the problem that ICPs 

identify of HCWs’ general lack of awareness and understanding of their role and responsibility 

for following IPAC practices.  The IPAC program and education would have increased visibility 

within the organization, and HCWs’ time and education would be recognized.  

Conducting DBR in a healthcare setting. 

One of my research questions was whether the DBR approach contributes substantive 

theoretical and procedural knowledge about education and design principles for effective IPAC 

educational practice and research, and if so, how?  DBR has been described as a “socially 

responsible enterprise because it puts the concerns and problems of practitioners in the forefront 

of the research and development process” (Herrington et al., 2007, p. 4096).  The goal of DBR is 
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to intentionally engineer change through design to produce systematic understandings and 

solutions to practice problems that have local impact through a rigorous scientific process 

(Barab, 2006).  The knowledge produced by DBR has been described as principled, practical 

knowledge (PPK), that is the “know-how” combined with the know-why” (Bereiter, 2014).  

Bereiter (2014) argued that PPK provides practical guidance that bridges the gaps linking theory 

to practice and practice to theory.  Because DBR is collaboratively situated in practice much of 

the theory is linked specifically to the interventional design and context yielding local theory 

(McKenney & Reeves, 2012).  The local theory provides an explanation of the real-world 

phenomenon, in this case, understanding IPAC educational practice and how to develop and 

advance ICP pedagogical understanding and practice.  With subsequent DBR cycles, local theory 

can be scaled up to higher level theory as interventions mature and emerging theories are 

synthesized (McKenney & Reeves, 2012).  This study produced knowledge, both practical and 

theoretical, that had a modest impact on the AHS IPAC program and some of the ICPs within the 

program.  The knowledge produced will be useful for the advancement of IPAC educational 

practices and subsequent cycles of design-based research in this area. 

Local theoretical and practical outputs and outcomes. 

The theoretical and practical contributions of this study can be described in terms of 

outputs and outcomes and their impacts (Barab, 2014; McKenney & Reeves, 2012).  The outputs 

and outcomes were discussed in Chapter 7.  The outputs and outcomes are substantive 

contributions in that they provide practical insight and direction for the advancement of both 

individual ICPs and the AHS IPAC program’s educational practices.  The practical outputs, (i.e., 

products that were a direct result of this study’s activities) include the provision of teaching and 
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learning resources and guides that are available to all ICPs in the AHS IPAC program, and the 

design of an educational, professional development program for ICPs.  The online module 

designed for the FL part 1 is an educational resource that continues to reside on the AHS 

MyLearningLink, filling an education gap in IPAC content delivery.  The use of the Articulate 

Storyline software inspired the spread and use of the software in the IPAC program to develop 

further teaching modules.  The visibility of the FL part 1 module served as a tangible example of 

the IPAC program’s capabilities for advancing their educational offerings in the AHS 

organization.  A final executive report, summarizing the findings from this study and making 

recommendations for further educational development, will be provided to the AHS IPAC 

program leadership.  

There were several practical outcomes that have also contributed substantively to 

building the IPAC program’s educational expertise and practice.  The DBR study activities 

contributed to increased visibility and IPAC leadership engagement with IPAC educational 

practice in general.  Through participation in this study, both the researcher and the CoL ICPs 

have developed and grown in our educational practice and expertise.  This growth has led to 

some of the CoL ICPs to work on changing their teaching practices to include more active 

teaching strategies with less reliance on PowerPoint and traditional information giving 

approaches.   

To continue to explore and develop IPAC teaching and learning practices and their 

identity as educators the core of the CoL, ICP members initiated an IPAC Educational 

Community of Practice open to all ICPs in the IPAC program.  With the increased use of AS2 to 
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develop further online learning, additional ICPs have begun working in teams to design and 

develop online learning.  As the researcher and one of the CoL ICPs are part of these teams, the 

design of these modules is being informed by the design lessons learned in the development of 

the FL part 1 online module. 

In addition to the practical contributions noted above, the study produced the local 

theoretical outcomes explored earlier in this chapter.  These included the insights that describe 

and explain ICP educational practices and the challenges faced in implementing those practices.  

The theoretical outcomes also included a description of the key design principles, both predicted 

and unexpected, that were used in the ICPs CoL professional development experience which 

contributed to a movement toward a change in the ICPs’ perception of themselves as educators 

and their practice.  At the outset of the design and development of the CoL, I predicted that ICPs’ 

participation in a learning community experience involving the use of collaborative situated 

learning through activity would result in building ICPs’ pedagogical knowledge and result in a 

shift in their understanding of education and their educational practice to more active and 

engaged teaching.  The unexpected theme that emerged during the implementation of the CoL 

was the importance and need to consider the ICPs’ sense of identity as an educator in their 

learning process. 

The usefulness of the DBR methodology in IPAC and healthcare. 

The final question to be explored in this study was whether or not DBR is a useful 

approach to study education in IPAC and healthcare generally.  Based on the above discussion in 

this chapter the answer is yes.  In this study, the DBR approach contributed substantively to both 
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the understanding and the development of educational practice in the applied field of IPAC, 

situated in the contextual complexity of health care.  The merit of DBR as a systematic 

methodology to research interventional designs to change learning environments is well 

documented (Barab, 2006; Bereiter, 2014; Dai, 2012; McKenney & Reeves, 2012).  While DBR 

has been used to explore learning in the workplace setting (Ley et al., 2014), there is limited 

literature about its application as a methodology in these settings.  The problem of studying 

teaching and learning in the workplace is that the focus is often on the production of goods and 

services and not on teaching and learning (Illeris, 2007).  Therefore, introducing an innovation 

related to improving teaching and learning may be challenging.  Barab (2014) noted that “if the 

motivation underlying a design is to introduce an innovation that is paradigm changing,- one 

needs an implementation site that is not only ‘tolerant’ of disruptive innovations, (Christensen, 

2006, 2011), but positioned to maximize their potential” (p. 161).  In the sections that follow, I 

elaborate on the useful characteristics of DBR in the workplace; interventionist, collaborative, 

and flexible.  

Useful characteristics of DBR in the workplace. 

In Chapter 7, I explored how different characteristics of DBR manifested themselves in 

this study.  While the study was not designed specifically to explore these manifestations, the 

value of the interventionist, collaborative, and flexible aspects of the study in the context of the 

workplace bear mentioning.  The interventionist and collaborative aspects of the methodology 

not only facilitated engagement with the practitioners in the field, but it also afforded increased 

visibility and buy-in from leadership who were in positions of influence to support and 

encourage change.  The participation of ICPs and leaders afforded valuable support, and because 
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of the flexible nature of the study, their requests to contribute to content development were able 

to be accommodated.  Such engagement facilitated additional buy-in and support which 

contributed to the outputs and outcomes of the study. 

The flexibility of the DBR process was both important and invaluable in the design of the 

CoL.  All real-world environments are complex and somewhat unpredictable, but 

unpredictability is a hallmark of the work life of an IPAC professional.  Overnight the emergence 

of the Ebola epidemic changed the demands and focus of daily work of all AHS ICPs including 

this researcher.  The flexible nature of the DBR methodology afforded the study the ability to 

respond to workplace demands placed on the ICPs and their ability to participate in the CoL and 

to take advantage of the living laboratory opportunity the Ebola epidemic presented to study 

IPAC development of large scale just-in-time education. 

Using DBR beyond researching design in teaching and learning environments. 

While DBR was designed by educators for educators (Anderson & Shattuck, 2012) the 

methodology is increasingly being used beyond Education in other disciplinary fields to study 

teaching and learning processes (Zheng, 2015).  The successful application of DBR as an 

innovative change methodology to study educational practice in the healthcare workplace, 

highlighted its value as a methodology.  As a systematic, rigorous, innovative methodology, 

DBR can readily be used to study change interventions generally in complex practice contexts.  

It need not be restricted to designing for teaching and learning environments. 

Addressing the complexities inherent in applying traditional experimental research 

conditions in healthcare practice settings is challenging (Blackwood, 2006; Cooper & Geyer, 
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2008).  Blackwood (2006) presented a framework developed by the United Kingdom Medical 

Research Council to address the difficulties in defining and evaluating complex interventions in 

healthcare.  This framework is a linear phased model in which research moves along a 

continuum of increasing scientific evidence from qualitative methods in the initial phases to the 

use of definitive randomized controlled trials in the later phases.  Recognizing that the 

framework focused primarily on randomized controlled trials rather than practice outcomes, the 

United Kingdom Medical Research Council proposed a process for evaluating complex 

interventions (Moore et al., 2015).  This process argues for a systematic approach using mixed 

methods.  However this approach still focuses on a positivist approach to inquiry that is still 

somewhat linear and is detached from practice problems.  Design-based research offers a 

different philosophical approach to research.  Barab (2014) argues that DBR “is not simply a 

precursor to more rigorous experimental research but is a form of research that can provide 

rigorous empirical grounding to theoretical claims and explanations” (p. 152).  The philosophical 

and scientific approach of DBR to systematic change in complex practice settings offers a fresh 

and promising research potential by shifting the research focus directly onto actual practice 

problems, actively linking theory with practice, while designing for change. 

Study Challenges 

There are three limitations to this study that need to be addressed.  The first limitation is 

that this research focuses on the educational practice of the 55% of AHS ICPs who participated 

in the online survey questionnaire and reported that education is an important part of their role 

and the eight self-selected CoL ICPs who were interested in developing their educational 

expertise.  In the context of the diffusion of innovations, these eight ICPs might be considered 
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early adopters (Rogers, 2003).  Rogers (2003) suggested early adopters are integral parts of their 

local communities, and they are also valuable change agents, as their peers look to them for 

advice and information regarding an innovation.  This study with ICPs yielded many useful 

findings and insights.  However, as 45% of the ICPs did not participate in the online 

questionnaire, it is possible that these ICPs do not see education as important, or at the very least, 

see education quite differently than those who participated in the study.  Understanding the 

similarity or differences in the ICPs who did not participate in this study is important as 

educational expertise is an expected core competency for ICPs and all ICPs would benefit from 

further educational professional development.  Knowing more about these ICPs’ perceptions and 

practices would be a valuable contribution for refining a professional development experience 

for them.  

The second limitation relates to the challenges in obtaining field observations of the CoL 

ICPs practices to assess if their practices had changed.  Over a period of five months, after the 

completion of the CoL professional development intervention, opportunities to observe the ICPs 

educational practice in the field were limited.  The observations were dependent on requests 

made of the CoL ICPs for HCW education.  Only two observations of ICPs educational practice 

were conducted.  As a result, most of the data regarding the ICPs practice change is based on the 

ICPs perceptions obtained through self-report.  Additional observations of more ICPs in 

additional educational contexts would afford the opportunity to see if the same types of changes 

were being made across all the CoL ICPs’ practices and if different changes were being made in 

different contexts.  Further observations would strengthen the findings regarding ICP practice 

change by additional verification of their self-reported changes.  One way to obtain additional 
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observations would have been to begin planning for the second set of field observations earlier in 

the CoL process rather than waiting for the ICPs to have completed the CoL experience.  Earlier 

planning would have given more time for possible educational opportunities to emerge.  ICP 

education is often done in early in the Fall in preparation for outbreak season, and earlier 

planning could have taken advantage of this time frame.  As it was, the five month post-

observation period occurred over winter and spring when there is less IPAC education. 

A third limitation relates to the generalizability of this study’s findings.  As a first cycle 

study, the findings in this study contribute to local practice and theory.  At this time the findings 

cannot be generalized to ICPs practicing outside of the AHS organization, nor was this a study 

goal.  The unique nature of the AHS organization must be considered when considering ICP 

educational practice.  AHS is one large health region covering the entire Province of Alberta.  

This structuring is unique as Alberta is the only Province in Canada to have an integrated 

province-wide health region and within it an integrated province-wide IPAC program.  The size 

and integration may bring both affordances and challenges to the provision of IPAC education 

that are unique to AHS IPAC program.  In addition, healthcare is a provincial responsibility, and 

therefore organizational policies and procedures vary from Province to Province and the IPAC 

programs within them.  It will be necessary to explore IPAC educational practices in other IPAC 

programs across Canada to scale up this current study’s findings.  

Recommendations for IPAC  

Based on the findings from this study, several recommendations can be made for the 

AHS IPAC program and the field of IPAC generally.  Overall, IPAC needs to include the 
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development of integrated educational programs that incorporate more contemporary active and 

engaged teaching and learning strategies into their strategic plans.  The educational programs 

need to support building ICP educational expertise and teaching and learning practices by:  

a. Prioritizing, supporting  and making the ICP educator role and IPAC educational practice 

more visible; 

b. Supporting the development of ICP educational professional development experiences 

that are designed to build pedagogical expertise and change practice to include more 

contemporary, active and engaged teaching and learning approaches; 

c. Moving beyond the reliance and focus on conventional teaching and learning approaches 

to IPAC education to create education that focuses on more contemporary active and 

engaged teaching and learning strategies; 

d. Supporting the ICP education role by helping the ICPs address systemic challenges 

encountered in designing and delivering more effective engaged and active teaching and 

learning strategies and fostering an educational teaching and learning climate that 

supports HCW engagement in effective teaching and learning strategies;   

e. Integrating resources and developing partnerships with experts from the Education field; 

and 

f. Moving beyond traditional experimental and quasi-experimental designs, and adopt 

research methodologies focused on change (such as DBR) to carry out educational 

intervention research that focuses on the design and development of the teaching and 

learning processes being used to impact desired outcomes. 
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Recommendations for Future Research 

There are several opportunities for further research stemming from this study.  Further 

research needs to be conducted on IPAC informal educational practice, particularly in the context 

of workplace learning, to understand if these informal approaches contribute to HCW practice 

change.  If they do contribute to practice change, how and why do they?  If not, what needs to be 

changed?  Some work has already begun in this area (Nichols & Badger, 2008; Slyne et al., 

2012).   

There are also several possible avenues of exploration to follow in subsequent DBR 

iterations building on this study.  To advance the ‘scaling up’ of the practical and theoretical 

knowledge provided by this research, it would be interesting to explore ICP educational practices 

in the various other types of IPAC programs across Canada.  A second enactment of the CoL to 

refine the CoL design would be beneficial.  Incorporating the development of ICP educator 

identity from the start of the CoL might further facilitate ICPs making changes to their 

educational practice.  Future iterations of the CoL should ensure that participants have the 

opportunity as teachers to implement and experience an active teaching strategy.  The sharing of 

such lived experiences in the context of the CoL may contribute to enhancing ICPs’ confidence 

as educators and support the ICPs as they work to change their teaching practices.   

As noted previously, FL is still a viable teaching strategy for IPAC, and further 

refinement of the FL design and implementation strategies used in this study would be helpful.  

The inclusion of other health professionals such as nurses, unit managers and clinical nurse 

educators as collaborative partners will be valuable in the next DBR cycle.  Such a partnership 
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would help to bridge the gap between IPC and HCW IPAC practice. These partners will bring 

their craft wisdom and practical experience to the design research, helping to advance the 

understanding and development of ICP educational practice.  Such partnerships will also provide 

insights into the design and implementation of FL for HCW IPAC education and facilitate its 

application on particular units.  Further, they will assist in the and the exploration of HCWs’ 

learning experience in the context of the ICPs’ teaching, addressing questions such as: Does 

participating in a FL experience change HCWs’ perception of their role and responsibility 

regarding IPAC?  Does participating in a FL experience change their adherence to IPAC 

practices? 

In the long term, with further research, I hope to nurture a broader shift in IPAC 

understanding and approach to education.  With further study to enhance the scalability of the 

emerging knowledge, solutions and theory, I hope to promote more active and engaged teaching 

and learning practices, and further research and scholarly discussion regarding IPAC education. 

Conclusions 

Several conclusions can be drawn from this research.  The study findings provide a rich 

and insightful understanding of IPAC educational practice and challenges.  IPAC educational 

practice is more complex than the research literature suggests because the literature focuses on 

the visible, formal, conventional IPAC educational practice.  Because much of ICP educational 

practice is informally embedded in ICP daily practice, the relevance and importance of this 

informal practice, and what causes it to be viewed as more effective and rewarding, goes largely 

unrecognized, unsupported and unresearched.   
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While education was considered central to their consultative role, ICPs do not own their 

identity as educator because they do not perceive they have educational pedagogical expertise.  

Without pedagogical expertise, ICPs will continue to view teaching and learning through the lens 

of an expert in IPAC, rather than the pedagogical lens of an educator, and their educational 

goals, the design of their teaching approaches and their associated challenges will continue to be 

shaped accordingly.  This study highlights the vital need for educational professional 

development for ICPs.  Without this, ICPs will continue to feel unsupported and unprepared for 

their educator role.  They will continue to feel like imposters, as education is supposed to be a 

core competency.  ICPs are primed for such professional development opportunities and for 

change in their methods of educating.  Opportunities for professional development that support 

the development of their pedagogical expertise will validate their role as educators which they 

view as central to their IPAC practice.  IPAC needs to recognize and attend to the complexity of 

effective IPAC teaching and learning practices.  If IPAC programs are serious about effectively 

achieving their educational mandates to reduce the transmission of infections and promote 

patient safety, the programs need to give thoughtful and critical consideration of how to achieve 

expertise and competency in delivering ICP education in order to develop HCW competency in 

IPAC practice to promote patient safety.   

This study provides a design framework for the development of an innovative 

pedagogical professional development experience that will change ICPs understanding of 

teaching and learning, their sense of identity as educators, and their teaching practices.  IPAC 

educational professional development experiences need to move beyond the conventional 

delivery of pedagogical information to support such changes.  The pedagogical experiences need 
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to be innovative and disruptive, exposing the ICPs to the experience of different engaging and 

active teaching and learning strategies.  Professional development experiences need to be 

designed to achieve change in both ICPs conventional conceptual understanding of education 

and their educational practices.  Key design elements for such professional development require 

that the experience be situated in the context of a learning community, and utilize collaborative, 

situated activities to mediate learning.  IPAC would benefit from developing partnerships with 

experts from the field of education as guidance for the design and development of such 

professional development experiences can be found by drawing on instructional design 

frameworks, concepts and principles in Learning Science educational literature and research.  

The findings and changes resulting from this research, both at the individual and program 

level, while positive and successful, can be described as modest and only a first step toward the 

greater goal of building educational practice in the field of IPAC generally.  The experience of 

attempting to implement a FL design in the context of the healthcare workplace setting 

highlighted the systemic challenges ICPs face in providing education in the healthcare 

workplace.  While FL is a promising strategy for use in the workplace, ICP professional 

development alone will not be sufficient to promote an integrated and ongoing use of FL.  The 

systematic challenges encountered during the study suggest that additional support at the 

program and organizational level in healthcare will be required.  This support will involve an 

examination of program and organizational priorities and cultural norms regarding teaching and 

learning.  
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This study demonstrated that DBR is an effective, practical, innovative, systematic 

scientific research methodology to study educational practice in IPAC and to facilitate practice 

change.  Both theoretical knowledge and practical solutions were produced that led to more, 

active and engaged teaching and learning by ICPs and provided the foundation for ongoing 

development and change within the AHS IPAC program.  IPAC expends considerable time and 

energy exploring and developing change interventions generally to promote practice change in 

and amongst HCWs and Healthcare organizations.  As a systematic and intentional 

interventionist change methodology, DBR has the potential to be a practical applied research 

approach for use in the field of IPAC.  DBR also offers an alternative research approach to 

conventional research methods used to study IPAC education.  As a research approach focused 

on creating change, it will open the door to pathways of new discovery for IPAC educational 

research designed to promote HCW practice change.   

This study demonstrated and exemplified the application of DBR to study complex 

practice problems such as those faced by IPC and healthcare in general.  With the emergence of 

the Patient Safety culture in healthcare delivery, and the consequent increasing focus on the 

psychosocial behavioural aspects of HCWs to improve and change practice to promote Patient 

Safety outcomes, there is increased need to research change interventions and HCW behaviours 

which are inherently complex.  It is being identified in the literature that conventional research 

methods that focus on predictive research methods are not well suited to address such complexity 

and increasingly there are calls and recommendations for newer and broader research methods to 

research such complex issues.  
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While this study demonstrated that DBR can successfully be used to design and study 

teaching and learning in the contextual complexity of workplace settings, as a change 

methodology DBR is also well suited to be used beyond the study of teaching and learning 

environments.  Design-based research offers a new philosophical research perspective to 

studying change in complex contexts.  Adoption of this research methodology however will 

require a philosophical shift in research agendas in healthcare.  What is unique about DBR is that 

it balances rigor with practice and draws continually on both theory and practice through the 

research process to design and implement relevant and sustained solutions to practice problems. 

In conclusion our perspectives on both education and research matter.  Our perspectives 

influence how we design, develop, implement, evaluate and research education. IPAC’s and 

healthcare’s conventional perspectives on education generally constrain educational practices 

and the assessment of their utility for impacting HCW practice.  If healthcare is able to expand 

its perspectives, new options to create positive improvement can be found. 
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Appendix B Recruitment Letter for the Online Survey Questionnaire 

Dear Infection Prevention and Control Professionals, Alberta Health Services, 

Hello!  You can help begin to create a shift in how Infection Prevention and Control (IPC) 

understands and participates in the teaching and learning of both Infection Control Professionals 

(ICPs) and health care workers!  

You are being contacted via this email to ask if you would be interested in completing an online 

survey about ICPs teaching and education practices. This survey is the first part of my research 

study that is looking at building and creating professional development opportunities in teaching 

and learning for ICPs.  The purpose of the survey it to obtain a snapshot of current ICP 

educational expertise and practice within Alberta Health Services.  You will be asked some 

general demographic questions related to your work and some other questions that will draw on 

your perceptions and professional teaching experiences. A preamble to the survey questions will 

provide you with more detailed information about the study so you may provide an informed 

consent. You will be asked to provide your consent prior to beginning the survey questions. The 

survey is anonymous. No personal identifying information will be linked to the survey. 

Any ICP in the Department of Infection Control in Alberta Health Services can participate in this 

online survey. The survey will be open from April 22 to May 18, 2014 and should take 

approximately 20 - 30 minutes to complete.  So, grab a snack, and settle in to answer the survey 

questions!  

If you are interested, please use the following URL to access and to complete the survey as soon 

as possible. Two reminders email will be sent one week apart.  

URL: https://survey.albertahealthservices.ca/TakeSurvey.aspx?SurveyID=84M14582  

Please contact me, the primary researcher, if you have any questions regarding this research.  

Thank you.  

Sincerely, 

Gwyneth Meyers  

 

  

https://survey.albertahealthservices.ca/TakeSurvey.aspx?SurveyID=84M14582


340 

 

Appendix C Recruitment Letter for the Community of Learning 

Dear Infection Prevention and Control Professionals (ICPs), Alberta Health Services, 

Hello!  Are you interested in participating in a research study that will be looking at innovative 

ways to provide education to health care workers?  Are you interested in being involved in an 

innovative IPC professional development experience that focuses on learning about how to teach 

and learn?  If so please read on!  

You are being contacted via this email to ask if you would be interested in participating in a 

small learning community of 12 ICPs to work with me (the researcher) to plan, design, develop 

and implement an innovative educational strategy using web-technology to deliver IPC 

education to health care workers.   

Purpose of the study 

The purpose of this study is to create a professional development program in education for ICPs 

by creating a small learning community of ICPs who would work together with the researcher to 

develop a research informed infection control teaching intervention for health care workers 

using Web technology.  By working together in a community of learning, the ICPs will 

experience new ways of teaching and learning.  This will expand their understanding of 

education and the role it plays in mobilizing knowledge into practice. By building education 

expertise, ICPs will be able to provide more effective and engaging education to health care 

workers to improve health care worker infection control practices.  This will increase patient 

safety and help reduce the transmission of health care acquired infections.  

What would it involve? 

The working group would meet over a period of 12 months.  

There will be 3 day long workshops (one at the beginning, middle and end of the 12 months) via 

videoconference. The workshops will involve participation in: 

 Focus groups (to gather your experiences in the role of educator as and ICP and to gather 

ideas for planning an educational intervention)   

 Educational activities  

 Planning 

 And filling out a short questionnaire (to gather information about your learning 

experiences in the workshop). 

You will also be asked to participate in 6 two hour meetings over the study period via Lync or 

teleconference to provide input on the development of the educational intervention. 
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The researcher will also be asking members of the learning community if they would be willing 

to be observed by the researcher while they are teaching and conducting educations sessions with 

health care workers. This would occur at the beginning of the study and at the end of the study. 

Finally, as a member of the learning community, the researcher may also approach you to try out 

the new educational intervention with some health care workers. This may require some 

additional training time and professional development to feel comfortable using the intervention.  

What are the risks? 

While it will not be possible to ensure anonymity because of the visibility and small size of the 

group every effort will be made to treat all data and information in the study as private and 

confidential.  Your time will be respected and protected to prevent increased workload and 

pressures. Your participation in this study will not impact your job performance.  

Participation in this study is strictly voluntary and you may withdraw from the study at any time. 

As I am looking for 12 participants in this study, a sampling framework will be used to ensure 

representation of ICPs from across the province. 

Participants will be encouraged to try out what they learn during the study period and share it 

with their colleagues. Upon completion of the study opportunities for professional development 

experiences used in this study will be made available to all ICPs. 

The study is expected to start in April 2014 and end in September 2015. 

Because this study will involve your participation during work hours and your paid time at work, 

you will need to discuss your participation with your Director and obtain their signed permission 

to participate in the study. 

If you agree to participate you will be asked to sign a consent form.  This form will be reviewed 

with you to ensure that you are comfortable with all the information provided to you. 

If you are interested or have any questions please contact me (the primary researcher).  Thank 

you.  

Sincerely, 

Gwyneth Meyers  
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Appendix D Online Survey Questionnaire 

1. How many years experience have you had in Infection Prevention and Control? 

 □ < 1year   □ 1-2 years    □ 3-5 years   □ 6-10 years   □ 11 – 15 years    □ > 15years 

2. Which AHS Zone do you work in? 

 □ North     □ Edmonton     □ Central      □ Calgary     □ South 

3. What health care sectors do you cover in your Infection Prevention and Control role?  

 Check all that apply. 

  □ Acute Care    □ Continuing Care    □ Community  □ Rural   □ Other: ____________   

 

4. Have you had any training in Education or Teaching?   □ Yes     □ No 

 

 If yes: What type of training? Please check all that apply. 

 □ Degree in Education     

 □ Education course offered by a College or University   

 □ Workshop at a conference    

 □ Webinar   

 □ Other Please indicate: ________________________________________________ 

 

5. Using a scale from 1 to 4, 1 being Novice and 4 being expert, how would you rank yourself 

as an educator?  

   1  (Novice)     2     3  4  (Expert) 

 

6. As an Infection Prevention Control Professional how important do you think your role is as 

an educator?  

  □ Not important      □ Somewhat important      □ Very important        □  Don’t know 

      Please Explain: 
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7. How effective do you think the education you provide to HCWs is in improving their IPC 

Practice? 

□ Not effective      □ Somewhat effective      □ Very effective        □  Don’t know 

Please Explain: 

 

8. Please describe the types of education approaches you have used to educate health care 

workers. 

 

 

 

 

 

 

9. Please describe the process you use to develop your education approaches for health care 

workers. 

 

 

 

 

 

 

 

10. What resources do you use to develop your educational approaches for health care workers? 

 

 

 

 

 

 

 

11.  What challenges do you think Infection Control Professionals have with regard to 

developing educational approaches for health care workers? 
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12. What challenges do you think Infection Control Professionals have with regard to providing 

education to health care workers? 

 

 

 

 

 

 

13. From your experience please describe any educational approaches you have used to educate 

health care workers that you felt were successful.  Please include what you think made them 

successful. 

 

 

 

 

 

 

 

14. How do you think Infection Control Professionals could improve their educational practices 

for health care workers? 

 

 

 

 

 

 

15. What do Infection Control Professionals need to help make these educational improvements? 
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Appendix E Focus Group Question Guides 

Workshop 1 - Focus Group Question Guide  

Hello and welcome.  This focus group interview is part of the data collection process for my PhD 

study. The purpose of this focus group interview is to gain better understanding of IPC 

educational practices for HCWs.  As the study design is a collaborative partnership with IPC, the 

goal is to also gather your insights to help guide and direct the development of an IPC 

educational intervention for HCWs.  I have a few questions that I will ask to guide our 

discussion.  There are no right or wrong answers. Please feel free to share your point of view 

even if it differs from what others have said.  If you want to follow up on what someone said 

please do so, if you want to agree or disagree or give examples please feel free.  Feel free to have 

a conversation with one another about the questions.  I am here to listen and am interested in 

hearing from all of you.  So if you aren’t saying much I may ask your thoughts or opinions and if 

you are talking a lot I may ask you to give others a chance to speak.  I just want to make sure we 

hear from all of you.  The session will be tape recorded because I don’t want to miss any of your 

comments. Anything you say here will be treated confidentially. You are free to stop the session 

at any time. If you do not understand a question please ask for clarification. If you do not feel 

comfortable or do not want to answer a question you are free to do so. Do you have any 

questions about the focus group process?  Let’s begin. 

 

Questions: 

Introductory:  First I would like to talk about your role as educators in IPC.  

1. How would you describe the role of an ICP as educator?  

2. How important is the role of education in IPC for HCWs? Probe reasons for importance. 

Transition:  

3. What types of educational activities do you provide to health care workers?  

4. How did you develop your educational skills to date? 

5. How effective is the education you provide? Probe: Reasons for effectiveness? How do 

you know?  

Key: 

6. What issues (frustrations/challenges) do ICPs face with regard to providing education to 

health care workers? 

7. What do ICPs need to be effective educators to HCWs? 

8. What suggestions do you have for improvements or change to IPC educational practices? 
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Closing: 

9. Do you have any other comments or thoughts about IPC educational practices you would 

like to add? 

This concludes the focus group.  I would like to thank you for sharing your thoughts and ideas. It 

is important that I understand the information you have provided so once the data have been 

transcribed and analyzed I will be sharing it back to this group for discussion and feedback. We 

will be using this information to guide and focus the direction of an IPC educational intervention. 

 

Workshop 3 - Focus Group Question Guide  

Hello and welcome.  The purpose of this focus group interview is to review your experience as 

participants in the Community of Learning. I am looking to evaluate the CoL approach as a 

collaborative teaching and learning model for building IPC educational knowledge and expertise.  

The goal is to also gather your insights to help guide and direct the development of an IPC 

educational expertise in our AHS IPC program. This focus group interview is part of the data 

collection process for my PhD study.  I have a few questions that I will ask to guide our 

discussion. The questions are based in part of whether or not the objectives of the CoL were 

achieved. There are no right or wrong answers. Please feel free to share your point of view even 

if it differs from what others have said.  If you want to follow up on what someone said please do 

so, if you want to agree or disagree or give examples please feel free.  Feel free to have a 

conversation with one another about the questions.  I am here to listen and am interested in 

hearing from all of you.  So if you aren’t saying much I may ask your thoughts or opinions and if 

you are talking a lot I may ask you to give others a chance to speak.  I just want to make sure we 

hear from all of you.  The session will be tape recorded because I don’t want to miss any of your 

comments. Anything you say here will be treated confidentially. You are free to stop the session 

at any time. If you do not understand a question please ask for clarification. If you do not feel 

comfortable or do not want to answer a question you are free to do so. Do you have any 

questions about the focus group process?  Let’s begin. 

Questions: 

Introductory:   

1. Overall how would you describe your experiences as a participant in this CoL? 

2. What are some of the key things you have learned over the last year as part of this CoL? 

In relation to: 

 teaching and learning 
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 instructional design 

 technology 

Transition:   

3. Has your conception of education changed over the last year? 

 If yes, in what way? 

 If no, how would you currently describe your concept of education? 

Key: 

4. What are your thoughts about collaborative learning as a teaching and learning concept? 

 How do you view the role of group work? 

5. What was your experience of collaborative learning in this CoL? 

 How has working together impacted you? 

6. Has your perception about yourself as an educator changed? 

 What is your comfort level as an educator, has it changed? 

 Do you think you are more knowledgeable?  

7. Based on what you have learned over the last year how would you describe your teaching 

practices? 

8. Have you been able to apply any of the knowledge or resources you have received in this 

CoL? If so how?  

9. Have you made any changes in your teaching practices?  

 If yes, please describe 

 If no, describe the reasons? 

10. Will you be making any changes in the future?  

 If yes, please explain  

 If no, please explain 

11. What would you change to make the CoL more effective? How would you do this? 

Closing: 

12. Do you have anything more to add or is there anything we have not touched upon? 

This concludes the focus group.  I would like to thank you for sharing your thoughts and ideas. It 

is important that I understand the information you have provided so once the data have been 

transcribed and analyzed with your permission I would like to contact you if necessary for 

feedback and clarification on what was discussed.  
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Appendix F Short Questionnaire 

 

The purpose of this questionnaire is to gather information about your learning experiences in the 

workshop today. You are free to not answer questions or provide any comments in this 

questionnaire.  

1. What are the three key things you have learned from today?  

1.  Key learning: 

 

 

Comments: 

 

 

 

 

2.  Key learning: 

 

 

Comments: 

 

 

 

 

3.  Key learning: 

 

 

Comments: 

 

 

 

 

Please identify and comment on any challenges, issues or questions you have about what you 

have learned today. 
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Appendix G Observation Field Notes and Data Collection Tool 

 

Setting:  

Observer:  

Date:  

Time:  

Length of observation:  

 

Observation Descriptions: Reflective Notes: insights, hunches, 

themes 
Instructor:  

 

 

 

 

 

 

 

Learners:  

 

 

 

 

 

 

Content:   

 

 

 

 

 

 

 

 

 

 

 

 

Environment: 

 

 

 

 

 

 

 

Media/ Tools:  

 

 

 

 

 

Supports:  
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Appendix H Informed Consent for Participation in the Community of Learning 

Name of Researcher: 

Gwyneth Meyers, Werklund School of Education, Graduate Programs in Education  

Phone:  email:  

Supervisors:   

Dr. Michele Jacobsen       email:  

Dr. Elizabeth Henderson   email:  

 

Title of Project:  Building Educational Practice and Culture in Infection Prevention and 

Control: A Design- Based Research Study 

This consent form, a copy of which has been given to you, is only part of the process of informed 

consent. If you want more details about something mentioned here, or information not included 

here, you should feel free to ask. Please take the time to read this carefully and to understand any 

accompanying information. 

The University of Calgary Conjoint Faculties Research Ethics Board has approved this research 

study. 

Purpose of the Study 

The purpose of this study is shift Infection Prevention and Controls understanding of 

education from teaching to a focus on learning.  The goal is to better understand where 

learning occurs, how it occurs, and what the best ways to foster learning are. Infection 

Control Professionals (ICPs) spend a great deal of time educating frontline health care 

workers so that they may apply infection control to their daily practices.  However, these 

approaches are not always effective, and ICPs are often frustrated with the results.   

The goal of this study is to create a professional development program in education for 

ICPs by creating a small learning community of ICPs who would work together with the 

researcher to develop a research informed infection control teaching intervention for 

health care workers using Web technology.  By working together in a community of 

learning, the ICPs will experience new ways of designing for teaching and learning.  

This initiative will expand the ICPs understanding of education and the role it plays in 

mobilizing knowledge into practice. By building education expertise, ICPs will be able 

to provide more effective and engaging education to health care workers to improve 

health care worker infection control practices.  More effective education practices will 
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increase patient safety and help reduce the transmission of health care acquired 

infections.  

What Will I Be Asked To Do? 

As an ICP you are being invited to participate in a small learning community that would 

be like a working group, as part of a research study. As a participant in this study you will 

be asked to: 

 Work together with the researcher and other IPCs to help design, develop and 

implement an education intervention, using web technology, to educate health 

care workers about infection control practices.  

 Participate in meetings and workshops over a period of 12 months starting in 

April 2014.  

 Take part in three workshops, one at the beginning, middle and end of the study 

period. These workshops will be held via videoconference.  In the workshops you 

will be asked to participate in: 

o Focus groups to better understand your observations and experiences as 

an educator in IPC. These will be audio taped.  

o Education sessions  

o Planning sessions, and  

o Filling out a short questionnaire at the end of the day. This questionnaire 

will ask you about your learning experiences in the workshop. 

 Participate in 6, two hour, online meetings via Lync or teleconference to provide 

input on the development of the educational intervention. 

 Consider being observed while you are teaching and conducting educations 

sessions with health care workers. This observation of your teaching would occur 

at the beginning of the study and at the end of the study. 

 Consider trying out the new educational intervention with some health care 

workers. This may require some additional training time and professional 

development to feel comfortable using the intervention.  

 

Data about participants’ experiences and learning will collected in several ways and at 

several points throughout the study.  As a result, analysis of the data will be an ongoing 

process throughout the study. The researcher may contact you from time to time to 

clarify data collected or to check emerging findings. 

Your participation in this study is voluntary. You may refuse to participate altogether; 

you may refuse to participate in parts of the study, you may decline to answer any and all 

questions, and may withdraw from the study at any time without any penalty to you. If 

you wish to withdraw, you are asked to inform the researcher directly either verbally or 

in writing.  Because an important part of the research is to develop understanding of the 
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process of learning, if you choose to withdraw from the study, you will be asked if you 

would be willing to participate in an exit interview to understand reasons that lead to 

your withdrawal.  This is voluntary and you can refuse to participate in an exit interview. 

What Type of Personal Information Will Be Collected 

In order for the researcher to contact and communicate with study participants, your 

name, work address, phone number and email will be collected. No other personal 

identifying information will be collected in this study.   

Data that is collected by audio will only be accessed by the researcher. None of the 

recordings will be made public; written transcriptions of the audio recordings will be 

used for analysis. 

 

Below are a few options for you to consider as a participant in this study. The following 

is a checklist of options. You can choose all, some, or none of these options. Please 

review each of these options and choose yes or no:  

I grant permission to be audio taped:     Yes: ___ No: ___ 

I grant permission to be observed teaching:    Yes: ___ No: ___ 

I would be willing to try out the new education intervention  Yes: ___ No: ___ 

 

Are there Risks or Benefits if I Participate? 

There is concern that participants may experience coercion to participate in this study 

because the researcher is a member of the IPC community. Your participation is purely 

voluntary and you are under no obligation to participate. While every precaution will be 

taken to mitigate risks to you in this study you may experience increased workload 

resulting in increased time pressures and work stress.  IPC leadership is aware of the 

study requirements, and the researcher has asked that your time be protected.  The 

researcher will check with the group from time to time about any concerns regarding 

increased stress or pressures.  Another risk may be participant concerns about possible 

impact on job performance. All participant activities in the study will be treated as 

confidential. Your participation or performance will have no impact on your job 

performance.  If you are feeling stressed or upset at any time during the study you are 

encouraged to follow established protocols within Alberta Health Services to address 

these concerns. 

You may or may not experience benefits based on your participation in this study. Direct 

benefits to you include the opportunity for professional development that would result in 
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the development in your educational expertise and competency with regard to your 

educational practices. This in turn may lead to increased professional satisfaction. As 

well, there is the opportunity to develop and participate in an ongoing learning 

community, in educational leadership and future direction of education in IPC.  Indirect 

benefits include the potential for increased engagement of health care workers in IPC 

education resulting in increased knowledge, and transfer of that knowledge into their 

practices. In the long term this may lead to increased patient safety and reduction in 

health care acquired infections.   

Other than your time, there will be no costs incurred to you by your participation in this 

study. 

What Happens to the Information I Provide 

Your participation is completely voluntary. If you choose withdraw from the study, data 

that was collected up to the time of withdrawal will be used in analysis.  This is because 

of the collaborative, interactive nature of the study.  Separation of data from ongoing 

analysis will be difficult. While all information will be treated as confidential, because of 

the small number of participants and the visibility of the learning community, anonymity 

will not be possible.  Every step will be taken to ensure privacy and confidentiality about 

the data you provide. All data will be kept in a secure location on password protected 

computers with restricted access, or in locked filing cabinets. No one except the 

researcher and her supervisors will have access to the data or be allowed to see or hear 

any answers to questions, transcripts of recordings or observation data.  No names will be 

associated with data collected. Codes will be used to replace names. The code key will be 

kept secure and separate from the data and will be in sole control of the researcher.  Only 

group or summarized information will be used for any presentation or publication of 

results.  Anonymous data will be stored for five years on a computer disk, at which time, 

it will be permanently erased. 

Signatures  

Your signature on this form indicates that 1) you understand to your satisfaction the 

information provided to you about your participation in this research project, and 2) you 

agree to participate in the research project. 

In no way does this waive your legal rights nor release the investigators, sponsors, or 

involved institutions from their legal and professional responsibilities. You are free to 

withdraw from this research project at any time. You should feel free to ask for 

clarification or new information throughout your participation.  
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Participant’s Name:  

Participant’s Signature:        Date: 

Researcher’s Name: 

Researcher’s Signature         Date:  

Questions/Concerns 

If you have any further questions or want clarification regarding this research and/or your 

participation, please contact: 

Gwyneth Meyers 

 Graduate Programs in Education, Werklund School of Education 

 

or 

Dr. Michele Jacobsen  

Graduate Programs in Education, Werklund School of Education 

( 

or 

Dr. Elizabeth Henderson 

 Department of Community Health Sciences, Faculty of Medicine 

 

If you have any concerns about the way you have been treated as a participant, please 

contact an Ethics Resource Officer, Research Services Office, University of Calgary at 

email cfreb@ucalgary.ca 

A copy of this consent form has been given to you to keep for your records and reference. The 

investigator has kept a copy of the consent form. 

  

mailto:cfreb@ucalgary.ca
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Appendix I Summary of the First Seven Online Survey Questions 

 1.  I understand the information provided and agree to participate in the survey. 

 

  
Response 

Total 

Response 

Percent 

Yes 
 

48 100% 

No 
 

0 0% 

 

 

2. Years Experience 

 

  
Response 

Total 

Response 

Percent 

< 1 year 
 

7 15% 

1 - 2 years 
 

17 35% 

3 - 5 years 
 

10 21% 

6 - 10 years 
 

3 6% 

11 - 15 years 
 

8 17% 

> 15 years 
 

3 6% 

Total Respondents  48 100% 

 

 3.  AHS Zone 

 

  
Response 

Total 

Response 

Percent 

North 
 

5 10% 

Edmonton 
 

9 19% 

Central 
 

5 10% 

Calgary 
 

23 48% 

South 
 

6 12% 

Total Respondents  48 100% 

 

  

4.  Type of education training 

 

 

  
Response 

Total 

Response 

Percent 

I have had no training in 

teaching or education  

12 25% 

Degree in Education 
 

1 2% 

Education course offered by 

College or University  

14 29% 

Workshop at a Conference 
 

18 38% 

Webinar or Online Course 
 

22 46% 

Other, please specify   

16 33% 

Total Respondents  48 
 

 

  

 
 

https://survey.albertahealthservices.ca/ResultsText.aspx?ItemID=81104&ItemNumber=4&SurveyID=l6M1455K&Type=Other&ItemTypeID=4
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5.  Rank Expertise 

 

  1 (Novice) 2 3 4 5 (Expert) 
Response 

Total 

Response 

Average 

Expertise 8.33% (4) 20.83% (10) 47.92% (23) 22.92% (11) 0% (0) 48 2.85 

Total Respondents  48 
 

 

  

6.  Importance of Role 

 

  
Response 

Total 

Response 

Percent 

Very Important 
 

41 85% 

Somewhat Important 
 

7 15% 

Not Important 
 

0 0% 

Don't Know 
 

0 0% 

Please 

Explain  
 

12 25% 

Total Respondents  48 
 

 
 

 
 7.  Effectiveness of ICP education 

 

  
Response 

Total 

Response 

Percent 

Very Effective 
 

5 10% 

Somewhat Effective 
 

39 81% 

Not Effective 
 

5 10% 

Don't Know 
 

2 4% 

Please Explain   

16 33% 

Total Respondents  48 
 

 

 
 

 

 
 
 

 

https://survey.albertahealthservices.ca/ResultsText.aspx?ItemID=81105&ItemNumber=6&SurveyID=l6M1455K&Type=Other&ItemTypeID=4
https://survey.albertahealthservices.ca/ResultsText.aspx?ItemID=81106&ItemNumber=7&SurveyID=l6M1455K&Type=Other&ItemTypeID=4

