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INTRODUCTION
This paper is the third in a series of four discussing education 
in the field of infection prevention and control (IPAC). There 
is a paucity of research studying infection control professional 
(ICP) educational practice and the teaching and learning 
processes involved in providing effective education to facilitate 
healthcare workers’ (HCW) behaviour change. Without 
an examination of that practice, we in the IPAC profession 
cannot critically reflect on what, how, or why our educational 

approaches need to be improved or changed. 
IPAC educational intervention research focuses predominantly 

on formal information-giving strategies to improve HCW 
practice [1]. Such strategies do not necessarily prepare HCWs 
for translating knowledge into practice because the relationship 
between HCW knowledge acquisition and actual practice 
involves a complex interaction between knowledge, skills, and 
other social and cognitive psychological determinants [2-7]. 
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Focusing predominantly on educational strategies for the purpose 
of knowledge-giving results in a constrained view of education that 
undervalues and overlooks the pedagogical concepts involved in 
teaching and learning processes to facilitate behaviour change [1]. 

 Educational expertise is a core competency for ICPs [8-10]. 
However, professional development opportunities for ICPs to 
cultivate their pedagogical expertise are limited [11]. This gap 
is not unusual, as HCWs are often responsible for planning 
educational experiences without prior pedagogical training [12, 
13]. It is well known that, without training, most teachers will 
teach as they were taught [14]. 

In response to these challenges, the educational practices of 
Alberta Health Services (AHS) ICPs were explored through an 
ecological teaching and learning process lens to inform the design 
of an ICP educational professional development experience 
[11]. To build ICP educational expertise and practice that moved 
beyond conventional educational strategies, it was first important 
to understand the nature of their educational practices. This study 
identified the complexity of ICP educational practice and the 
continual challenges ICPs face as they educate to change HCWs’ 
behaviour. Several recommendations regarding ICP educational 
practice emerged from the study. 

MATERIALS AND METHODS
The research and data collection methods reported in this paper 
took place within the context of a more complex Design-Based 
Research (DBR) study described in the second paper in this 
series [15]. The data analyzed in this paper were collected over 
six months (from mid-April to mid-October 2016) within the 
AHS IPAC program. An online survey questionnaire, a focus 
group interview, and field observations of ICP education sessions 
were used to collect data. Study participants for the survey were 
recruited via email from a convenience sample of all full-time 
ICPs employed by AHS. Participants for the focus group and 
field observations consisted of a smaller subset of ICPs who were 
recruited separately by email from the same convenience sample 
to participate in a Community of Learning educational professional 
development experience.

The survey included a mix of demographic, structured, and 
closed and open-ended questions. Modifications were made to 
the survey based on feedback from pilot testing. The focus group 
was conducted with a small group of ICPs who were participating 
in an educational professional development experience using a 
guide with open-ended questions. Focus group questions were 
designed to align with and build upon survey questions to gain a 
deeper understanding of ICP educational experiences, expertise, 
beliefs, attitudes, and educational practices. This alignment 
allowed for cross-checking of ideas and interpretations of findings 
that emerged from the survey. 

Survey and focus group data, which are based on self-
report, were subject to the risk of participants under- or over-
reporting issues. To address this concern, field observations of the 
educational activities of the subset of ICPs who participated in 
the focus group were conducted. Observation is a means to study 
actual behaviour and concepts that have not been made explicit 
in self-reported data [16]. An observation tool was developed 

based on the concept of the learning ecology, taking into account 
the relationships amongst instructor, learners, content, teaching 
strategies, technologies used, and the educational environment 
[17, 18]. 

As data were collected, they were cleaned and entered into 
Microsoft Excel© and QSR Nvivo10© for analysis. Descriptive 
statistics were used to analyze some of the survey questions 
and a qualitative systematic methodology was used to code 
and analyze the remaining data, which focused on identifying 
emerging themes [19]. Three cycles of a systematic analysis by 
the researcher occurred for this part of the DBR study. The first 
cycle was a preliminary analysis of data as each research activity 
was completed. This preliminary analysis served to iteratively 
inform the design of next steps in the study. The second cycle 
analyzed all study data in the order in which it was collected 
after all data collection had been completed. This systematic 
approach provided an organized process for making sense of 
the data collected from different data sources. The third analysis 
cycle stemmed from the second and involved a re-examination 
and recoding of all data under the emerging thematic categories 
identified in the second cycle to identify further key themes 
within those categories. In this way, findings from different 
data sources were further synthesized and integrated under 
common themes or newly identified themes. This facilitated 
the movement from 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.

RESULTS
AHS IPAC is a province-wide program providing IPAC service 
across the continuum of care in both urban and rural healthcare 
settings. 48 ICPs participated in the online survey for a response 
rate of 55% (48/87) and eight ICPs participated in the focus 
group. Educational practice was observed for three of the eight 
ICPs in the focus group. Study participants in both the survey and 
focus groups were representative of the diversity of the program. 
ICP participants came from a variety of professional backgrounds, 
including microbiology, epidemiology, and nursing, and ranged 
in IPAC experience: 71% had less than five years’ experience and 
6% had over 15 years’ experience.

Four main themes regarding ICP educational practice and 
associated influences and challenges emerged in the analysis: 
a) educator role, b) circumstances that influence ICP education, 
c) educational strategies, and d) educational outcomes. The 
attributes of each are summarized in Figure 1.

ICP educator role 
Almost three quarters of the ICPs ranked themselves as having 
some educational expertise-based training that ranged from 
practice experience to a degree in Education. The most common 
type of training was obtained through conferences, workshops, 
and webinars. Independent of their IPAC experience, educational 
training, and perceived expertise, the majority of ICP respondents 
rated their role as educator as very important (85%, 41/48). 
Reasons for this importance are twofold. The first reason was 
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ICPs’ perception of education as “core,” “central,” and “critical” 
to their IPAC professional practice. ICPs viewed their role as 
“embedded in every aspect of that practice.” The second 
reason was the purpose of the education, that is, “the transfer of 
knowledge” to front-line staff and other educators, in order to 
“facilitate change in practice.” 

The ICPs discussed their role as educators in terms of 
complexity. They indicated a need to be “responsive and 
adaptive” as educators because of the “diverse and dynamic” 
nature of the content of that education. Reasons reported for 
complexity included: a) the variety of HCWs’ differing roles and 
professions, knowledge needs, and the fact that these HCWs 
were always changing, with new hires and role changes; b) the 
variety of contexts in which IPAC education occurred and the 
various reasons for that education; and c) the varied experience 
and approaches of the ICPs themselves, influencing their ideas 
about how to present IPAC information. 

This complexity presented several challenges for ICPs as 
educators. The ICPs perceived that HCWs do not understand 
the breadth and complexity of IPAC practice, resulting in an 
underestimation of the scope of content and time needed for 
IPAC education. Compounding this lack of understanding is what 
one ICP described as “the motherhood and apple pie” issue. That 
is, everyone can agree that IPAC principles are important but 
practices such as hand hygiene are so ubiquitous and generalized 
that everyone thinks they know about it. Consequently, the 
concept of IPAC is well accepted but not well practiced: 
“Everyone knows it; they just don’t do it.” The ICPs also perceived 
that this misunderstanding results in a lack of HCW ownership 

and taking responsibility for following IPAC practices. In the 
words of one ICP, “HCWs often want ICPs to solve their practice 
problems for them. I’ve said to a group before, ‘You have to do 
your own infection control practice,’ and then you look at me, 
‘You’re not going to do it for me?’ ‘No, you have to wash your 
own hands.’ It’s really their job. We’re just helping them figure 
out the background piece.”

To address this complexity, the ICPs reported they invested 
time in what they described as “HCW engagement.” This 
engagement required spending time to build collegial, 
collaborative relationships for the purposes of fostering credibility 
and trust through mutual learning and problem-solving; and to 
break down barriers of misunderstanding, mistrust, and negative 
perceptions of IPAC that could interfere with ICPs’ teaching 
efforts. HCW engagement also meant “knowing your target 
audience,” “knowing your learner IPAC needs,” and “tailoring 
your education” using recognized principles of adult learning to 
make educational content relevant and meaningful. Although 
ICPs referred to the use of a variety of strategies, the pedagogical 
principles they apply are filtered through a conventional teacher-
centric lens of information-giving as the knowledgeable expert 
(e.g., “I will assess and determine the type of presentation I will 
provide” and “What information I will give my audience?”). 

ICPs also struggled with their educator identity. The ICPs 
tended to view their educational role and subsequent practice 
challenges through the lens of an IPAC content expert, not 
through the pedagogical process lens of an educator. The ICPs 
reported that they did not feel prepared, supported, or confident 
in their educator role. This left them feeling uncertain about their 

 FIGURE 1: Summary of ICP educational practice and associated influences and challenges.
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“credibility as an educator.” Consequently, the ICPs struggled with 
feeling accepted as an IPAC expert within their educator role. 
Their reliance on conventional educational information-giving as 
a knowledgeable expert also resulted in a tension between being 
perceived as an expert authority and being authoritarian. The 
ICPs noted that conventional teacher-centric approaches have 
the potential to “disengage staff” if the teaching is perceived to be 
“dictatorial.” One ICP pondered, “How does an instructor balance 
adult learning with not being patronizing?” 

Circumstances influencing education 
As educators, ICPs encounter a variety of circumstances that 
influence the development and delivery of education. When AHS 
and its IPAC program, with their respective educational cultures, 
responded to specific events, individual ICPs had varying degrees 
of control and ownership over the development of that education. 
The ICPs reported that it was difficult to both take ownership of 
and teach education prepared by others. It was easier if they were 
able to refine the content of the education to address local targeted 
HCW groups. 

Administrative and legislative oversight organizations such as 
Accreditation Canada also influenced IPAC educational practice 
through mandated IPAC education and training for HCWs. To 
meet mandated education requirements and provide ongoing 
training for a large number of HCWs over a wide geographical 
area, the AHS IPAC program relied on the use of online education. 
The ICPs reported that the quality of online education was 
constrained by organizational system issues such as available 
technology, time and access to HCWs, the size of the organization, 
organizational branding, approval requirements, and a “one-
size-fits-all” approach to education. ICPs perceived that online 
education favoured the provision of information over interaction 
and efficiency over effectiveness and they felt removed from such 
educational initiatives: “It doesn’t even feel like yours anymore; it 
feels like somebody else’s.” 

Sometimes educational circumstances were based on HCW 
knowledge or practice needs identified by clinical staff or by the 
ICPs themselves. These were recognized as the most common 
and rewarding educational opportunities whereby ICPs had 
more control over the content development and delivery 
of educational strategies. The ICPs indicated, however, that 
organizational and contextual issues tended to inform their 
choice of educational strategies. 

Educational strategies 
ICPs described the education they provided as both formal and 
informal. Formal education included planned, structured sessions 
that take place in classroom-type settings using a traditional lecture 
format. Within this formal education, the ICPs described using 
several teaching strategies, resources, and tools. Examples included 
using demonstration, case study, role play, and gamification. These 
strategies were often embedded within PowerPoint presentations 
to facilitate interactivity and HCW engagement. Adjunct reference 
materials such as information sheets and practice guides were 
often used to supplement content provided during the educational 
experience. While there was diversity and creativity in the activities 

and resources used by the ICPs, the formal educational strategies, 
including interactivity, were predominantly teacher-centric, and the 
responsibility and focus remained primarily with the ICP to provide 
meaningful information. This is in contrast to a learner-centric 
approach, where the focus is on HCWs taking active responsibility 
for and directing their learning experiences. 

Informal education was described by ICPs as “just-in-time 
teaching,” “bed huddles,” or “on-the-spot, in-the-moment” 
education, which usually occurred in the context of the HCW 
practice environment and was described as “embedded” and 
“implicit” in their educational practice. Although informal 
education could be a planned teaching experience, it was 
often considered less structured, more responsive and HCW-
driven, and involving more collaborative learning, discussion, 
and problem-solving. The ICPs preferred informal approaches 
because these were perceived as more “usable,” “applicable,” 
and “relevant” for engaging HCWs in learning experiences that 
were “more effective in bridging the theory-to-practice gap.” 
In informal contexts, ICPs described their educator role as 
“facilitator” rather than a “sage on stage.”

When describing the development and delivery of education, 
most ICPs’ approaches could be broadly categorized into 
phases of the ADDIE instructional design framework: analysis, 
design, development, implementation, and evaluation. Primary 
emphasis was on analysis and development with some attention 
given to evaluation. Evaluation was recognized as challenging 
and therefore not often done. In developing their educational 
approaches, some ICPs referred to educational principles of 
creating learning objectives and attending to concepts of adult 
learning or different learning styles. There was limited use of 
pedagogical language, or reference to pedagogical concepts more 
generally. Implementation received limited discussion apart from 
the challenges they encountered in delivering their education. 
Notably absent was attention given to instructional design, 
particularly in relation to designing for teaching and learning 
rather than designing for content delivery. In some cases, ICPs 
stated they “did not have an official approach” or “just did what 
seemed to work.”   

Two central themes emerged from ICPs’ responses to challenges 
they had in developing their education: system issues and lack 
of educational expertise and training. System issues included: a) 
competing priorities from other aspects of their work, resulting in 
limited time to engage HCWs to assess their educational needs 
and to spend on developing education; b) limited resources such 
as technologies to develop education; c) increased focus on online 
education; and d) perceived lack of priority given to education 
both in the IPAC program and AHS as a whole. 

The ICPs indicated that their limited educational training 
and lack of opportunities to build their educational expertise 
impacted their ability to design 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 strategies.” The ICPs were cognizant of their need for 
improvement to design more effective, impactful education but 
did not “know what changes to make” or “how to move forward” 
to make changes. 
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Challenges ICPs reported in delivering their education were 
similar to those identified in developing their education, with 
the addition of HCW disengagement. The competing priorities 
on HCWs’ time, their workload, and other educational needs 
resulted in change fatigue, learning burnout, and cognitive 
overload; these were perceived to impact HCW motivation and 
attention to and retention of ICP education.

Educational outcomes
While the ICPs considered education to be important, 79% 
(39/48) saw the education they provided as only somewhat 
effective. Reasons reported for lack of effectiveness included: 
a) the complexity of ICP domain content and of teaching and 
learning processes as a whole; b) insufficient time and access 
to HCWs to provide effective education; c) ICP educational 
designs not effective in motivating HCWs to learn and engage 
with ICP content; d) the general quality of the education ICPs 
provided; and e) the need for additional development of ICP 
teaching skills.

Although the ICPs were frustrated with their educational 
efforts, they did describe some areas of success. These included 
improvements in their teaching approaches such as “improved 
use of PowerPoint” or “introducing a new teaching modality.” The 
ICPs also considered they had achieved success when they sensed 
they had “bridged the theory-to-practice gap,” when HCWs 
reflected an understanding of IPAC, its relevance to them, and 
how to apply it to their practice (e.g., “yeah, bringing it home” 
and “seeing those aha moments”). 

Each of the four educational practice themes described 
above (the educator role, circumstances influencing education, 
educational strategies, and educational outcomes) are 
reflexively interconnected, each influencing the other as 
part of a complex ecology of ICP educational practice. For 
example, the effectiveness of educational outcomes is not 
only influenced by the choice of educational strategies, but 
is also influenced by an ICP’s confidence and experience as 
an educator, as well as the professional and organizational 
educational culture in which the education process occurs. 
The horizontal arrows between the four themes in Figure 1 are 
designed to illustrate these reflexive linkages.

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.” The ICPs indicated that they were “interested in 
learning different teaching strategies,” “improving the quality 
of their education,” and “building on their educational skills 
and expertise.” To achieve this, several suggestions were made, 
including: a) the development of more teaching and learning 
professional development experiences; b) development of 
peer mentoring regarding educational practice; c) access to 
different teaching resources and strategies; d) opportunities 
to work with different teaching strategies to develop a deeper 
understanding of and comfort with those approaches; and  
e) raising the profile and priority of education in ICP 
educational practice.

Limitations
A limitation of this study is the unique nature of the AHS 
organization and the provincial nature of the IPAC program within 
AHS. As healthcare is a provincial responsibility, the organizational 
and cultural contexts that impact healthcare settings and the 
educational practices of IPAC programs may vary from province 
to province. While the findings in this study are both relevant and 
valuable to local AHS ICP educational practice, it is important to 
explore IPAC educational practices in other programs across Canada 
to scale up this current study’s findings.

DISCUSSION
This study provides an in-depth understanding of AHS ICP 
educational practice, making explicit multiple issues and processes 
involved in that practice. ICP educational practice is more complex 
than the IPAC educational research literature suggests; the literature 
focuses primarily on the formal, conventional aspects of ICP 
education, treating education as an interventional tool rather than 
a complex ecology of teaching and learning processes [1]. Many 
IPAC educational intervention studies focus on the delivery of 
planned lectures and the development of online learning for the 
provision of knowledge, practice change, or increased access and 
uptake of information by healthcare providers [20-23]. In such 
studies, the discussion of the complex, dynamic nature of the ICP 
teaching and learning process, even of formal learning, is under-
explored or missing [1]. The tacit nature of informal ICP education, 
descibed by ICPs in this study as more effective and rewarding, is 
generally not visible. Consequently, the relevance and importance 
of IPAC informal education goes largely unrecognized and therefore 
is undersupported and underresearched. Making explicit the 
multifaceted nature of their educational practice would validate 
ICPs’ experiences and provide a foundation from which to build 
their practice.

The visibility of formal IPAC education reinforces the teacher-
centric lens of information-giving by a knowledgeable expert. The 
emphasis on knowledge acquisition supports a teaching framework 
focused on designing for content delivery. This is different than 
designing for teaching and learning using strategies that attend to 
engagement, motivation, and desired learning outcomes, such 
as changed behaviour. Research has shown that teachers’ beliefs 
about teaching and learning constrain their teaching practices and 
responses to those practices [24]. Even when teachers’ pedagogies 
align with more active and engaged learner-centric approaches to 
teaching, they must still confront transforming educational practices 
amidst the constraining influences of the systems within which they 
teach. Unless they develop educational expertise, ICPs will remain 
hindered in their approaches to teaching and how they perceive and 
respond to educational challenges. 

Further investigation of ICP informal teaching in the context of 
workplace learning is warranted [25]. The workplace is increasingly 
becoming a place of learning and research suggests that the majority 
of such learning is informal and situated in the context of social 
practice [26, 27]. This situatedness allows workers to connect 
their knowledge with practice and apply it in meaningful and 
relevant ways. Informal education described by ICPs is more social, 
collaborative, and situated in the HCWs’ clinical practice and aligns 
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with more contemporary constructivist pedagogies [28]. It is not 
surprising that ICPs prefer their informal teaching approaches and 
describe them as more effective than their formal ones. In the 
contextual complexity of today’s healthcare, ICPs need to shift 
from educating principally for HCWs’ knowledge acquisition and 
skill development to designing learning experiences that facilitate 
HCWs’ ability to adapt what they learn to new situations, generate 
new knowledge, and continually improve their performance [29]. 
Such education must focus on process and helping HCWs take 
responsibility for their own learning and engage in collaborative 
problem-based learning tasks and activities. 

Given the ICPs’ frustrations with their educational practice and 
insights into their educational challenges, it is clear that ICPs are 
primed for educational professional development experiences 
that encompass contemporary teaching and learning strategies. 
ICPs struggle with their lack of pedagogical knowledge as well 
as with their role and identity as educators. The ICPs are asking 
for help in designing more effective teaching and learning 
strategies. In response, these study findings were used to create an 
innovative professional development experience to build AHS ICP 
pedagogical expertise. This experience was designed to faciliate a 
conceptual shift from commonly held, traditional understandings 
and approaches to education to teaching strategies that align 
with constructivist theories of active and engaged learning. The 
assumption was that with increased pedagogical knowledge and 
experience and a language with which to collaboratively reflect 
on and discuss their practices and to explore their identity as 
ICP educators, the ICPs would be better able to respond to the 
complex teaching environment in which they find themselves 
and modify their practices for more effective learning and 
professionally satisfying outcomes. The design, development, and 
implementation of this professional development experience will 
be described in the fourth and last paper in this series exploring 
IPAC educational practice.
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