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Abstract

This paper describes the kind of engagement and emergent learning that hap-
pened in three different sections of a graduate nursing course. Three nursing
educators used an e-learning platform called Daagu that was developed by fa-
culty guided by complexity pedagogy. A total of 43 students were enrolled in
the full credit foundations course in theory and philosophy. Authors describe
two specific instances of emergent learning: one was expressed by students in
relation to a particular resource (article, TedTalk, YouTube, Poem) or discus-
sion, and the second is in relation to specific “aha moments” or shifts in un-
derstanding that changed student attitudes and actions. Quotes of emergent
learning provide a source of narrative data for conversing about and develop-
ing quality e-learning platforms for students and educators.
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1. Introduction

Many educators want to participate in educational experiences that are mea-
ningful, engaged, and transformative. Muresan [1] directs our attention to the
reality that networked/participative learning and Web 2.0 technologies enhance
educational opportunities and some authors propose that educators have a re-
sponsibility to be innovative when it comes to teaching-learning [2]. The plat-
form being described in this research addresses the need for expanding e-learn-
ing opportunities for students and faculty. The platform is called Daagu and is
based on a complexity pedagogy that enables student engagement, choice, ex-
pression of diverse views, emergent learning, and personal discovery. The pur-

pose of this research report is to present findings from a qualitative analysis of
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three different sections of a graduate nursing course taught by three educators
using the complexity e-learning platform. Findings show how complexity peda-
gogy in an e-learning format enabled student engagement, emergent learning,
and application of knowledge in new ways. We begin with a brief background on

e-learning in higher education.

2. E-Learning in Higher Education

Numerous universities across North America are marketing higher education
programs for students looking for flexibility and accessibility. Canada has a Vir-

tual University at http://www.cvu-uvc.ca/courses.html offering links to hundreds

of degrees and thousands of courses, and there are similar organizations in Aus-
tralia, the United Kingdom, and United States. Although availability of higher
education is clearly present via the Internet, what is not as clear are the peda-
gogical approaches offered to students in these rapidly developing courses and
programs.

Current educational experiences for many students and teachers have been
informed by a content driven, teacher as expert pedagogy that has created gen-
erations of learners who look to experts to tell them what they need to know and
how they should learn what is needed [3] [4] [5]. Informed by Tyler [6] and ad-
vanced by behaviourist thinking, the content driven approach typically prede-
fines learning objectives, preselects learning material, and arranges content in
linear sequences for standardized delivery. A significant limitation of this ap-
proach is that students learn to figure out what faculty want, and give the con-
tent back without necessarily changing their knowledge, attitudes, and perspec-
tives. The content driven, linear sequencing of curriculum is present in many
e-learning platforms available to faculty and students [7]. Oftentimes, teachers
take content and place it in PowerPoint slides, with or without voiceover tech-
nology and digital streaming, and deliver their content in the usual teacher-
as-expert formats with pre-defined learning outcomes. Although university stu-
dents want e-learning, the major barrier to satisfaction is lack of interaction and
engagement [8]. Meaningful engagement is essential to quality education.

There are some notable exceptions to the content driven, linear approaches in
teaching. Some groups of educators from various countries are using construc-
tivist [9] [10], connectivist [7] [11] [12], and complexity [3] [5] [13] [14] theo-
ries of learning to construct curricula. Although work has been advanced in
e-learning constructivist pedagogies, through the Community of Inquiry [9]
[10], for instance, there is not yet a coherent e-learning platform informed by
complexity pedagogy. One exception to the lack of e-learning in complexity-
based education is the work done by Morgan and Adams [15] in leadership
education for health professionals. Educators and researchers looking for inno-
vation aligned with new theories, such as complexity, are more often chiseling
together learning management systems (LMS) with pre-existing social and net-
working software. Thus, in the literature one can find constructivists and con-

nectivits using Moodle (an open source LMS) with Wikis, Blogs, Twitter, Face-
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book, and gRSShopper [7] in order to integrate the WWW and provide connec-
tions and nonlinearity for learners (see for example, [16].

Evidence from research investigating various pedagogies is not well estab-
lished [17]. As these and other authors note, more research is needed in order to
better understand what learning and what teaching actually benefit students.
There is evidence supporting the effectiveness of and satisfaction with web-based
learning [18]-[23]. Boling, Hough, Krinsky, Saleem, and Stevens [24] affirmed
that students preferred courses that are more interactive and that include mul-
timedia for teaching-learning. But as noted by others, enhanced technology
without a change in pedagogy does not alter student experiences [25]. Price and
Kirkwood [25] contend there is limited evidence to demonstrate that educators
have changed their teaching practices with the introduction of technology, and if
they have, how those changes influence the teaching-learning experience. Edu-
cators indicate that technology that helps meet students need is more compelling
for change, but time and limited resources make changes in actual teaching
practices unlikely. Further, many educators have not had opportunity to study
and incorporate principles from the emergent pedagogies (constructivism, con-
nectivism, and complexity) that all require student engagement and teacher faci-
litation in imaginative and meaningful inquiry [13] [24].

The technology (Daagu) used in this research offers a pedagogy informed by
complexity thinking for web-based delivery in blended or fully online formats
[26] [27]. Curriculum informed by complexity thinking may foster provocative
and divergent thinking, deep understanding, and innovative insights that emerge
in community discussions [28] [29] [30]. Complexity teaching requires an ac-
tive, learner-centered approach where students and teachers influence each
other’s emerging understandings [5] [13]. According to Bonk [31], participatory
learning is a central concept in the second global transformation—the shift from
education that is content based, behaviorally evaluated, and hierarchical to com-
plexity inspired education that is concept-based, emergent, and participatory—
where all people share in each other’s learning. He and other leaders are calling
for a shift from teacher-centered teaching to student-centered learning [32] [33].

Research evaluating complexity pedagogy is sparse. In some respects the ab-
sence of research evaluating complexity pedagogy is surprising given the sub-
stantive theory development over the past decade (see for example, [3] [30] [34]
[35]. One possible reason may link with the points of disconnect between as-
sumptions of complexity—non-linear change, co-emergent learning, and self-
organization—and the assumptions of traditional research that pre-define and
predict variables and indicators of change. Relationships, whole human beings
who help co-create each other’s understandings, and complex realities of inter-
woven strands and meanings that typify complexity-based pedagogy and dis-
cernment are challenging to investigate.

3. Complexity Pedagogy of the Daagu Platform

Daagu provides a coherent framework of functions informed by complexity pe-
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dagogy to facilitate student engagement, community dialogue, divergent think-

ing, creativity, reflection, and emergent learning through difference [26] [27].

Daagu incorporates multiple formats for inquiry—text, video, image, and audio.

The technology was developed at York University by a trans-disciplinary (health,

education, and digital media, fine arts) team of educators and technical experts

and was funded by the Academic Innovation Fund at York University and the

Ontario Centres of Excellence.

The educator in the Daagu platform establishes the liberating-constraints [13]
[36] for the course. Liberating constraints are the big ideas or perspectives that
set the stage for students’ choices of pathways of learning and to help them align
their contributions to the curriculum. Daagu leverages different views and expe-
riences in order to challenge assumptions and provoke discussion of issues im-
portant to the course of study and student interests. The educator’s role in com-
plexity pedagogy involves:

e Setting up the space of engagement by establishing liberating-constraints—
the big ideas that will contain course-relevant perspectives.

e Crafting critical questions that require various views and conceptual ap-
proaches—stretching the realm of possibility for student engagement with
diverging ideas.

e Encouraging reflection and recursion of ideas that foster learners’ ability to
organize, combine, and inquire.

e Acknowledging emergent learning for learner awareness and growth.

e Encouraging learners to recognize and reflect on their “aha moments” as ex-
pressions of learning.

e Encouraging students to contribute resources and discussions to curriculum.

¢ Recognizing and identifying patterns of thinking across groups of students or
across spans of time so as to provoke learners’ insights/thinking.

e Provoking, perturbing, and challenging ideas in order to expose unstated as-
sumptions.

¢ Helping students make connections to neighboring ideas and/or contexts.

e Helping students make explicit the application of ideas/concepts to their
practices and day-to-day life activities.

e Encouraging rigor of thinking through meaningful conversation that is open

and emergent with others.

4. E-Learning and Complexity Pedagogy

Three graduate nursing faculty at York University chose to pilot complexity pe-
dagogy in the Daagu platform in a full credit course: Theoretical and Philosoph-
ical Foundations of Nursing Science, offered in a 12-week term. The sections of
the course were capped at 15 masters’ level students. A total of 43 students were
registered and oriented to the Daagu platform. The masters program at York is a
fully online program that uses Moodle to manage student learning. The three
educators piloting Daagu had been teaching online with Moodle for more than

seven years. The research question addressed in this report is: What does emer-
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gent learning look like in an e-learning platform? Emergent learning has been
defined as simply “new” learning by Sims [33] and is widely discussed in com-
plexity pedagogy as connected, distributed, or relational learning that cannot be
predicted or controlled because it surfaces amid the conversations and explora-

tions of members of the class or community [34] [37].

5. Research Design

The focus of this paper is on qualitative findings and our intent is to describe
how students participated in an online course and to address the question of
emergent learning. The study received ethical approval from York University’s
Ethics Review Board. Of the 43 students in all sections, 21 gave informed con-
sent to complete research interviews, surveys, and questionnaires. All students
were informed of the overall introduction of the Daagu platform. Upon comple-
tion of the course, researchers gathered 400 pages of text-based interactions
from the three sections of the graduate nursing course. Initially, seven content
areas were clustered from all course sections and were named in order to organ-
ize the large amount of text: “aha moments”, students’ questions to colleagues,
student to student learning/discussion, instructor questions to community/stu-
dents, descriptions of new learning, student expression of feelings/emotions,
student contributions to curriculum, and student linking of course content to
personal experience. To address the research question about emergent learning,
researchers examined content gathered in the two categories of: new learning,
and student described “aha moments”. Quotes from consenting students are in-
cluded in this report. Two researchers identified the seven content areas and all
three reviewed, selected, and discussed quotes aligned with categories new
learning and “aha moments”.

Students participating in the current study were introduced to complexity pe-
dagogy in the course syllabus where ideas of emergent learning and engagement
were described (see Table 1). Students were introduced to the complexity as-
sumption that exploration and discussion of different views is generative of new
insights or “aha moments”. These shifting insights and described “aha mo-
ments” capture a view of emergent learning as it surfaced in three sections of the
graduate nursing course.

It is important to point out here that in the Daagu platform students contri-
bute to the curriculum based on their own learning interests and contexts. All
participants in the courses contributed links to papers/articles, TedTalks, You-
Tubes, and ArtForms (images, poems), that spoke to them and to the discussion
at hand. The teacher’s role, in a general sense, is to share in the collaboration as a
connector, perturber, inquirer, and seeker of difference. For example, if a con-
versation is happening where students are sharing similar views, the teacher may
ask if someone has a different view, or s/he may offer an article that presents a
different view than the one being expressed.

All students in the three sections engaged with the beta testing version of the

e-learning platform in which there were several technological challenges that
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Table 1. Content from course syllabus.

Course Perspectives: To help organize the ideas to be explored in the course, we have divided the
course content into four broad areas, as follows.

1. Philosophical assumptions, science, & nursing

Description: This perspective concerns how sciences are aligned with various philosophical assump-
tions that guide the way knowledge is understood and created.

2. Knowledge development, human science, & nursing

Description: This perspective considers how knowledge has developed in the tradition known as
human science, and how human science has developed in nursing. Various schools of thought (e.g.,
existential phenomenology, critical thinking, social ecology, and others) have informed the devel-
opment of human science.

3. Practice & ethical relating in nursing

Description: This perspective invites students to consider the various ways ethical relating shows up
in nursing practice with persons and groups, and as a leader, researcher, and educator. Ethical relat-
ing can be viewed as an interpersonal issue, a policy issue, a research happening, and a political real-
ity.

4. Controversies & intersections in nursing science

Description: In our very complex world there are many different ideas and issues to consider when it
comes to nursing science. Controversies reflect the reality that there are many different views and
ways of thinking. Intersections help us see the points when ideas collide or come together to make
sense. Both controversies and intersections are important to our evolving understanding.

Overview of Teaching-Learning Approach

Course teaching-learning activities are informed by complexity pedagogy. Complexity pedagogy
proposes that all persons in a community of inquiry learn together. Teachers and students come
together to engage, share, and question in order to develop personal understandings. Diverse views
and different perspectives enable deep learning, and so, in many ways we are all responsible for con-
tributing—not only to our own understanding and growth, but to that of our colleagues and class-
mates. There are no right and wrong answers in complexity learning. We all have different views and
understandings, because our understanding is contextual, historical, and experiential. We are all
coming together from a different place to spend time together in a shared quest for insights and
emergent learning.

Complexity Pedagogy: Terms and Definitions

Here are some definitions of ideas (informed by the authors [5] [14] [28] [30] [34]) that describe
learners’ experiences as part of a collaborative community of inquiry.

Reflection: A process of contemplation about one’s thinking and actions in specific situations in
order to better understand the pros and cons of different ways of thinking and acting.

Recursion: An iterative process of revisiting what one knows in order to see with new eyes, or loop-
ing back with the intent to discover again.

Emergent Learning: As students and teachers inter-relate, offering different views and posing differ-
ent questions, new learning emerges in the shifts of understandings and perspectives. All students
and teachers can create teachable moments by introducing different ways of thinking about and
acting in various situations.

Perturbations: Disruptions of the status quo created by challenging assumptions, providing alterna-
tive views, and asking different questions that expand understandings. Perturbations may point out
paradox, ambiguity, and critical aspects of familiar ways of knowing.

Diversity: Difference is needed for deep thinking and critical understanding. Seeing only one way
misses the complexities of life and learning. When diverse views are shared, new insights often sur-
face and propel thinking and problem-solving in new ways as difference is considered and conversed
about.

Non-linearity: Life, living systems, thinking, and responding are all evolving historically, experien-
tially, reflectively, and non-reflectively, in stops and starts, transformative leaps, and sometimes with
unexplainable emergence. Change in living systems and processes cannot be controlled in simple
formulas or directives. Living systems are continuously evolving in unpredictable ways.

Relationality: This concept indicates the ways people, things, ideas, preferences, and patterns connect
and interrelate. An idea can link with many different experiences, an event might link with many
memories, and a concept can connect with particular ideas across multiple contexts in a web of rela-
tionality.
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were frustrating for both students and faculty. For example, students and faculty
could not tell where the most recent posts were and had to search through vari-
ous discussions to stay on top of conversations. Despite the technological chal-
lenges, 80% of student participants indicated that they found the learning expe-
rience engaging and meaningful. Involved faculty (current authors) found the
complexity pedagogy enabled deep learning and student involvement that we
considered substantially different from our other e-learning experiences over the
prior seven years. The remainder of the current report will address the research

question on emergent learning.

6. Findings

In the analysis of student discussions, emergent learning was clearly identifiable
in one of two situations: 1) students describing a (new) change in perspective,
attitude, or action that was linked with a particular resource or discussion; and
2) students describing specific “aha moments” or shifts in understanding that
were meaningful to them and their learning/practice. Each situation will be de-
scribed with supporting excerpts from student participants. There were ap-
proximately 80 comments/excerpts describing new learning across the three sec-
tions of the course. We begin with examples from different course sections of
how students described new learning (changes in their perspectives, attitudes, or
actions) linked with a specific resource. For example, one student posted the
following:

This article by Naef [38] had me thinking after just reading the title. Thinking
of bearing witness as a MORAL way of engaging is a wonderful concept. When I
tend to think of moral actions in my day they usually involve standing up to a
doctor to get my patient appropriate pain meds or letting a family stay well after
visitors are supposed to leave. It never occurred to me that the moral action was
looking at the patient’s face and “taking on an ethical responsibility for the oth-
er”. Such a powerful concept. Conversely, turning away from another is seen as
an act of violence—a decision not to bear witness and instead let them suffer
alone. Great article that has forced me to reflect on instances in my practice
when I may have turned away. (Course Section 1)

Another student offered the following.

I read an article on postcolonialism written by Holmes, Roy, & Perron [39].
Authors stated that, “it is essential that different types of knowledge be made ac-
cessible to both care providers and recipients in order to break free from nurs-
ing’s colonial past, which is still grounded in post positivism” (p. 49). When I
started nursing I worked in an environment that treated non-White nurses with
indifference. Non-White nurses that wanted to survive would ally with the white
nurses and would assist in the oppression of non-White nurses. The atmosphere
was tense and racism was evident. I feel that I took a back seat in this practice
and did not speak up to defend the evident discrimination. There was a rin-
gleader involved in this practice and all her troops followed her lead. Non-White
nurses did excellent work, yet were not acknowledged and often given heavy as-
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signments and not empowered in acute situations even though they had the ca-
pabilities. I now know, more than ever, that I supported the colonization of
nursing by not doing anything about the situation. I've since had dialogue with
many nurses who worked with me back then who share the same feelings that I
do, and express what that they could have done things much differently. The ar-
ticle goes on to mention that the (de)colonization of nursing is a highly political
process. Therefore one must be ready to be a voice while trying to increase the
counter-narrative, as mentioned in the article. Nurses must not only recognize
that it is within their power to challenge disciplinary colonization, they have an
obligation to actively engage in decolonizing actions in order to begin reversing
the effects, and I emphasize.... begin. (Course Section 1).

And another,

Thanks for sharing additional ways of knowing that I had not considered be-
fore. Evidenced based practice is great but it should not be our only focus. When
we put all our focus on one thing we can often lose sight of bigger things. I
would like to add another form of knowing that I read about in the article by
Doane & Varcoe [40]. The authors stressed that as nurses we must shift from
EBP to inquiry-based practice as it is one way to translate what nurses know and
actually do. As an inquirer, the goal is to enter each situation experiencing theo-
retic and research knowledge anew. We all strive to provide care that is holistic
and patient centered, so I will use this information to further develop my skills
as a nurse leader and continue to treat each patient as an individual since no two
people are exactly alike. Knowledge that I possess is not necessarily going to ap-
ply to all my patients/situations. Instead I will listen to my patients and engage
them in helping me to learn new things on a daily basis. From reading all the ar-
ticles this week I came to the conclusion that knowledge is always evolving and
we limit ourselves when we stop searching for answers and different ways to do
things. (Course Section 2).

And another,

Many times I have relied on knowing what is best for my patients through my
EBN practice. This article has helped me look beyond my own thoughts and to
realize that there is more then EBN to being a good nurse. One of the ideas that I
really appreciated in the Holmes et al, [41] article about the way that the evi-
dence based practice movement has a totalizing perspective that leads us all to
look at the world only through that lens. This idea speaks to nurses having the
ability to open their thoughts and world positions on what they think are best
for the patient. There may not be the same answer for every individual patient,
despite what the ‘research’ shows. (Course Section 3).

One student shared,

One thing in the article Philosophical Inquiry and the Goals of Nursing: A
Critical Approach for Disciplinary Knowledge Development and Action [42]
that intrigued me was the exemplar discussion of the philosophical inquiry of
advocacy. I had always taken it for granted that as a nurse I was a “patient advo-

cate” but had never really stopped to reflect on the meaning of this term for me
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personally or for the profession of nursing as a whole. Using the philosophical
taxonomy I have now realized that advocacy encompasses a whole realm of ca-
tegorizations. I would say that as nurses our responsibility of advocacy most
closely resembles one of “professional advocacy” (42, p. 74]. After reading this
article I have come to the understanding that in a philosophical inquiry frame-
work it is not enough to take a term such as advocacy at face value, but instead I
must ask the reflective questions behind the meaning of advocacy and critically
analyze how it fits in to my practice personally and professionally. (Course Sec-
tion 3).

Another student wrote:

This is a very intriguing article and a thought-provoking discussion! Coming
from a science background with my first undergrad study and working in a
highly technological environment setting as an RN, I had never thought of ques-
tioning the basis of EBP and its significance in nursing practice prior to reading
this article. Bolt stated that “Science-as-research enframes us: it sets a limit on
what and how we think and how we interact with the world.” I agree with this
statement as I can attest that I never felt as challenged as I am currently in this
course to question and critique the knowledge and assumptions that I carry in
this nursing profession!! I definitely see the purpose of utilizing EBP as a clinical
tool, but I agree with the article that “EBP be re-situated or reconstructed as a
collective and organizational responsibility and not the responsibility of indi-
vidual nurses in practice” ([43], p. 148). How can our organizations create a
work environment that values the non-measurable, and promotes the growth of
nursing knowledge as emerging and complex rather than simply relying on

“evidence”? (Course Section 1)

7. Described “Aha Moments” of Emergent Learning

Students were asked to reflect on their learning and changing understandings
throughout the term and reflection on personal views was built into one of the
required papers. Students were also asked to take note of and record their in-
sights or “aha moments” as one way to reflect on and map their changing pers-
pectives. Students embraced the “aha moment” idea and recorded more than 70
over the 12 week term. The recorded “aha moments” provide additional insight
into how emergent learning shows up in the complexity-based curriculum.

One student noted the following.

I had an “aha moment” that was worthwhile. The YouTube posted, “Alive In-
side: Henry’s Story” [44] where Henry came alive with music. Music is one of
the few activities that involves using the whole brain and Henry had dementia
but responded well to music. My patient is like Henry. He loved singing, music,
and reading his bible. After discussing the benefits of music with his family and
occupational therapist, his family brought in his favourite music and bible pas-
sages in spoken narrative. After introducing the music to the patient, there was a
great transformation in his overall demeanor; he was smiling again, agitation

was gone and he finally slept at nights (Course Section 2).
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And another example:

After reviewing the discussions we had in past weeks I uploaded a picture re-
source to illustrate one of my “aha moments”. Prior to taking this course I be-
lieved that evidenced based practice was the gold standard for knowledge. I truly
believed that the best research to guide my practice was empirical in nature,
since that was emphasized in my undergraduate learning, and I am constantly
reminded of this in my work setting. It was enlightening to know that as nurses
we can consider the alternatives to truth and knowledge in the aesthetic work we
do in practice. I have now shifted my thinking to the possibility that there is no
concrete truth to what is considered knowledge; instead there is a world of pos-
sibilities that we must explore. Whether it be inquiry-based, socio-political,
moral-ethical or intuitive knowledge I must open my mind to different ways of
knowing as it is essential if I want to provide holistic care from a human science
perspective. (Course Section 3).

Another student wrote:

What I found to be particularly insightful about her (a nurse author Naef,)
story [38], was despite the fact that she was unable to get her patient’s pain ade-
quately managed, the patient, in all his suffering, was able to utter the words,
“it’s just enough that you are here”. This was my “aha moment” because I think
that we can probably all relate to a time in our career when we felt helpless. I
think the YouTube clip also stresses the importance of taking the time to bear
witness to our patients. As so powerfully demonstrated in her story, bearing
witness can sometimes be the most courageous and respectful response to alle-
viate suffering, aloneness, and vulnerability [38] (Course Section 2).

One student shared:

Emma Goldman is one of my favourite activists from the early 20th century—
although I cannot say I agree with all her tactics she was a strong, committed,
dedicated feminist of courage who fought to resist the status quo particularly
around gender politics—my “aha moment” came after immersing myself today
in several critiques of evidence based nursing (EBN)—and ending up feeling
shocked that I have never considered the political agendas behind it—now, of
course, the light has come on—EBP as part of the neoliberal agenda to rational-
ize health services, of course it is! Also surprising to me (exciting too) is the call
in Holmes et al. [39] article to resist EBN, to overthrow the “tyranny” of exclu-
sive, dominant ideologies—but is there a culture of resistance in nursing? I have
my doubts, but then again, this article surprised me in its radical analysis.
(Course Section 3).

And another:

The articles about understanding women living with pain [45] [46] were a real
eye opener for me, an “aha moment” even, into my own bias and opinions af-
fecting my practice and how I treat certain people. The aspect I found most in-
teresting to note, which I had not previously considered, was the correlation
between physical abuse and medically un-diagnosable pain. I know in my expe-

riences with patients who have chronic pain issues or have the diagnosis of fi-
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bromyalgia, for example, they are immediately stigmatized. Doctors and nurses
don’t take these people seriously in the emergency setting. Even I have held sim-
ilar views. This article has forced me to reconsider the life struggles people have
to endure and how they may have negatively impacted their health. Just because
medicine doesn’t understand it yet doesn’t negate the fact that stress (physical,
emotional, biological, molecular) has a negative impact on the human body.
(Course Section 1).

While a good reading or interesting idea always have the potential to produce
new insights for students, in the Daagu platform students followed their own
learning interests without an authority telling them what ideas or resources to
pursue. One can see in the students’ comments that their insights during the
course changed about who they are as persons and as professionals. Complexiv-
ists calls on educators and researchers to look for relationships and patterns of
relationships. For instance, sharing and collaborating about diverging ideas may
generate new patterns of learning. The quotes above offer insights to better un-
derstand how learning happens and how insights emerge with diverse views in
an environment that does not have an authority voice. Students demonstrated
deep and critical learning in their questions and explicit understandings. We
believe the quality of engagement and discussion was amplified in the Daagu
platform in new patterns of collaboration and co-discovery. The diversity of
thought in complexity e-learning makes it a particularly fertile learning envi-

ronment.

8. Discussion

Our findings contribute to the discussion about complexity pedagogy and its
possibilities for facilitating student engagement, critical thinking, and emergent
learning. In order to connect with other conversations about the efficacy of
complexity pedagogy [28] [47], we also organize the discussion of findings on
emergent learning with Davis, Sumara, and Luce-Keplar’s [32] necessary condi-
tions for emergence and new possibilities. The necessary conditions are internal
diversity, internal redundancy, neighbor interactions, and decentralized control.
We begin with a consideration of internal diversity and its connection to emer-

gent learning in our findings.

9. Internal Diversity

As described above, student participants in this study were introduced to com-
plexity thinking and to the guiding belief that every student’s experience and
different perspective contributes to the learning community. Internal diversity
affiliated with student expressions of difference was thus facilitated by the guid-
ing pedagogy and the educator’s explicit valuing of difference. Course directors
aligned with the view that expression of diversity is a source of intelligence [48]
and that the choice to value and recognize the limits of one’s and others’ know-
ledge promotes a critical consciousness [49]. The importance of having different

ideas mingle and mix can be traced back to Aristotle and the processes of ex-
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pressing and interrogating different ideas is a core belief of democratic societies
[50]. Our findings show that students did engage with, and express different
perspectives and that diverging views facilitated emergent learning in the Daagu
space. For example, recall the students who had not considered that different
ways of knowing (ethical, aesthetic, theoretical) can inform nursing practice be-
cause their prior education had privileged evidence-based knowledge. Or one
student who had not previously considered the role of poverty in self-care and
public health. Other authors addressing complexity and constructivist pedago-
gies in mobile and face-to-face formats report on the relationship between diver-
sity and new learning [47] [51] [52] [53]). De Waard et al, [47] reported that
their participants indicated they learned more from course concepts when stu-
dents from different disciplines expressed their views. More than 90% of 40 par-
ticipants in the de Waard et al, study responded that they learned from people
with different areas of expertise. Herrington, Reeves, and Oliver [51] identify
engagement with difference and different perspectives essential for authentic
learning environments and for helping students to develop deep and critical
thinking about complex issues. Engagement with different views is also a foun-
dation for collaborative learning which has demonstrated improved outcomes

and enhanced learning for students [54].

10. Internal Redundancy

Internal redundancy refers to the necessary similarities that facilitate co-activity
and communication among participants [34]. In the three sections of the nurs-
ing course being addressed here, students were all registered nurses starting in a
graduate level, fully online master’s program at a Canadian university. The stu-
dents shared their profession and place in the program. They were all able to
understand and communicate in English. The course syllabus laid the ground
for the shared definitions of terms and expectations of students and faculty.

Internal redundancies (similarities) complement the diversities and both faci-
litated the emergent learning in the courses. For example, students shared their
common background of a BScN, required for entry to the program, but their
experiences of content, philosophy, and values were sufficiently diverse to pro-
voke new learning. More specifically, some students came from baccalaureate
programs that emphasized the biological and clinical aspects of nursing while
others contributed more human science based, experiential understandings of
nursing. The nursing students also had diverse practice experiences from acute,
emergent care to community-based and street health. Each influenced the other
as shown in student “aha moments” and expressed learning.

Internal redundancy links with research conducted on the phenomenon of
common ground, as a necessary requirement for collaboration, learning, and
complex problem solving [54] [55] [56]. Kuziemsky and O’Sullivan [55] offer a
model that describes development of common ground over time and refer to
common ground as a dynamic and evolving requirement for collaboration. Ar-

koudis et al, [54] wanted to increase opportunities for students to learn from
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each other, to explore differences, and expand perspectives and common
ground. Researchers focused on enhancing interaction and engagement, espe-
cially for students from different cultures and geographic areas. Focus groups
with academics and students across three universities generated themes consis-
tent with complexity pedagogy. Specifically, researchers recommended that fa-
culty design curriculum to facilitate engagement with diverse perspectives in or-
der to increase quality of learning. Research supports then that common ground
and internal redundancy can be attended to in order to complement the diversi-

ty and enhance learning.

11. Neighbour Interactions

Davis, Sumara, and Luce-Kaplar [34] propose that learning is enhanced when
specific processes or structures facilitate the rubbing and mixing of different
ideas, questions, assumptions, beliefs, and scenarios. Neighbouring ideas need to
engage and co-exist in a space or conversation in order to both stretch the bor-
ders of possibility by shining light on difference and to increase the opportuni-
ties for new insights as neighboring ideas connect and collide. This is one of the
roles of the educator in the Daagu platform—to facilitate the expression of dif-
ferent views.

Research by De Waard et al [47] conducted with 40 participants in a MOOC
affirmed that participants, offered help, critiqued, and supported other MOOC
participants but there was no specific mention of the role of difference and
learning. In our research with the graduate nursing students, participants could
start new discussions when emergent ideas were sparked, there were multiple
instances of student-to-student help with ideas and extension of ideas as stu-
dents began to see how ideas from one context could be considered and devel-
oped in a different context. This is consistent with research by Chang, Sung, &
Lee [57] who explored inquiry-based and collaborative learning with first year
university students. These authors reported that: “Ninety-four percent of the
students (n = 17) agreed that sharing information collected on the web and their
personal ideas helped them clarify what they really think. Information sharing
mentioned in this study included sharing of products (concept maps), data
(notepads), and ideas (dialogue and discussion). The students’ favourite form of
sharing was dialogue and discussion, followed by the content of notepads, and,
finally, their concept maps” (p. 65).

In some ways the translation of ideas from one context to another, and the
understanding that concepts can make sense in one context but not in another,
relates to the insights of author Nicolescu [58]. Nicolescu developed a method
for transdiciplinarity and a new way of thinking about levels of reality, know-
ledge, and human experience. Understanding that ideas shift in meaning and
possibility across time and across contexts helps to deepen learning. Our find-
ings show that as students began to engage with ideas across contexts, it became
easier for them to see how multiple ideas and knowledges are relevant, or not,

when considered in light of different patient contexts or different time frames of
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health and care. For example, simple causality makes sense when considering the
relationship between hand washing and spread of bacteria, but fails to make
sense when considering how human beings make decisions or grieve a loss. Em-
bracing levels of reality and the continuity and discontinuity of ideas and con-
cepts expands possibilities for new understanding and infinite questions [58].
Student participants in our course sections embraced the generative role of
questions and often posed additional questions when classmates opened up top-
ics for inquiry. Because students contributed to the curriculum with their own
quests, resources, and questions to classmates, they were numerous instances
across the three sections of the course that show both the power of questions
over answers, as well as the cascading influence of questions and different ideas.
Students’ multiple contributions to the curriculum using various papers, You-
Tubes, TedTalks, and poems prompts us to the next necessary condition for

emergence, decentralized control [34].

12. Decentralized Control

It was essential to create the openness for student additions to the curriculum
and their expressions of personal experiences by establishing safe space that had
no authoritative figure or presence directing decisions and making judgments of
right and wrong thinking. If you recall, from the outset with the syllabus, stu-
dents were introduced to complexity thinking and how it would guide our relat-
ing in the e-learning platform. The students knew that we (educators) wanted to
engage with different ideas and to hear how students understood ideas in their
practices and personal lives. These students embraced the opportunity to ex-
press, contribute, question, and explore. The curriculum grew exponentially in
the Daagu platform as students experienced the freedom to contribute to the
learning community.

Participants in the MOOC research de Waard et al, study, [47] also had the
freedom to contribute to the curriculum of the MOOC and to express and start
discussions. The majority of these participants felt connected and engaged with
others in the MOOC. Similar to findings in our study, participants collaborated
and contributed to learning of fellow classmates. Freedom or student control
plays an important role in how learning happens in educational arenas—in-
cluding and perhaps especially in e-learning [59]. Peters and Araya [59] describe
how society has moved from the simplistic linear mode of production (train the
trainer) to distributed or many-to-many production—networks are now the
source of all kinds of production in our personal and work lives.

In our course sections using the complexity e-learning platform, students
contributed dozens of resources to the curriculum. Resources that any one edu-
cator may never have encountered or thought important. The student-to-student
engagement increased the networks for new learning in unpredictable ways.
Further, in the e-learning platform, students also had access to the resources
used by faculty and students in other course sections, greatly increasing the

possible connections for engaging, learning, and growth while pursuing their
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inquiries according to their own interests. We propose it would not have been
possible or desirable to try to control and harness the students’ learning expe-
riences. The student networks that formed generated far more possibilities for

meaningful learning.

13. Engagement and Patterns of Emergent Learning

What does student engagement look like? In the complexity e-learning platform
called Daagu, student engagement included the following:
o disclosing personal thoughts and experiences to classmates
e questioning one’s beliefs and assumptions
o offering resources and helpful links to the community
e conversing about difficult and challenging situations
e reflecting on insights and “aha moments”
e describing changes in understanding, attitudes, and actions
e exploring different ways of perceiving, thinking, and being
e understanding the continuity and discontinuity of knowledge across levels
and contexts
An extensive review of student engagement—its history, definitions, scope,
and role in high quality education, from a traditional research perspective, can
be accessed in the article by McCormick, Kinzie, & Gonyea [60]. In their con-
sideration of a more “sophisticated” consideration of student engagement these
authors suggest that there are patterns of engagement that exist and these pat-
terns influence outcomes. We concur that student engagement is important and
educators/institutions have a responsibility to create spaces for meaningful stu-
dent engagement to happen. In the Daagu platform engagement was witnessed
as students took control of their own exploring and learning and sharing. Stu-
dents were passionate about sharing what and how they were learning. We know
the learning was meaningful because the students elaborated differences in their
thinking and acting. Students expressed surprise and change with their insights.
At this very early point in the exploration of complexity-based e-learning and
student engagement, we suggest that a pattern of student engagement emerged
in our courses and the complexity pedagogy was embraced by most students.
One dominant pattern of emergence was the engagement with the “aha mo-
ment” concept and the expression of when, how, and what related to the mo-
ments of insight. Details of how students engaged with the curriculum and their

specific “aha moments” will be described in a different publication.

14. Limitations of the Study

Complexity research in e-learning is just beginning and our explication of
emergent learning in three sections of a graduate nursing course offers one place
to start a dialogue about what difference complexity pedagogy can make. In this
time when formal education is facing intense challenges relating to relevance
and sustainability, educators need to seriously reflect on the effectiveness of

teaching methods and modes of delivery. This report is intended to contribute to
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the conversation of complexity and possibility. The descriptions of emergent
learning presented here were from predominantly female students in a nursing
program. Research with mixed gender participants is needed. The three authors
are colleagues and have worked together for numerous years so there was a high
degree of trust and collaboration. Ideally, we would like to compare student ex-
periences in course sections where faculty use different pedagogical approaches
and e-learning platforms to better understand emergent learning. Comparative
studies may be possible as more educators adopt the e-learning mode of delivery.
We also recognize that complexity pedagogy is probably not be a good fit for fa-
culty who value control and authority. Educators must be willing to take the risk
to trust students and to let lose the distributed learning of a collective and colla-
borative group. The first author also led the team that created the Daagu plat-

form and has an interest in its adoption as an alternative e-learning platform.
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