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Background

The one-year educational and training program at the Cardiac Centre
(Rigshospitalet) is a project-oriented course designed for experienced
nurses with the aim of improving the professional patient care while
fostering the acquisition of new competencies (see Appendix 1). The
program operates through two tracks, with one focusing on a clinical
project, including theoretical education, and the other aimed at enhancing
nurses' organizational competencies to lead minor change-processes and
implement the knowledge generated by the project. Projects can apply
qualitative and/or quantitative methods, depending on the research focus.
A clinical nursing specialist or a PhD-student from the department serves
as the primary project supervisor. The course typically enrols
approximately 12 participants.

The theoretical part of the program spans 18 full course days,
including a full day dedicated to statistical concepts and quantitative
methods, which forms the central focus of this UP project. The
participants' prerequisites and motivations for acquiring knowledge in
statistics and quantitative methods vary considerably. Some participants
may use these methods in their own projects, showing a particular interest
in gaining proficiency in the area. Conversely, participants employing
qualitative methods may lack the same incentive to study and learn the
associated statistical methods. All participants have completed their
bachelor’s degree and are expected to possess a basic understanding of
quantitative methods from their education. However, there is
considerable variation in how long ago they were studying and how
extensively they have engaged with research literature in their practical
work.

Previous evaluations have indicated that students perceive the
statistics day as being at too advanced a level, lacking relevance to their
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projects and clinical practice, and not facilitating the anticipated
understanding of the material. It is also the author’s personal experience
that later in the overall course, questions posed by students indicate that
the intended learning objectives of the statistic course have not been
achieved. A previous participant articulated that ’the learning outcome
for me is simply not significant enough, considering that we have a full
day of lectures’ Moreover, past experiences also indicate that despite the
expectations set by the teacher, students have not adequately prepared
themselves for the provided material.

Previous intended learning objectives (ILOs) for the statistics day have
been quite ambitious, employing taxonomies such as ‘understanding of...’
and ‘application of...". Considering the relatively limited duration and the
participants' known prerequisites, this may have contributed to the
frustration (Mercke & Rump, 2020). The overarching goals for the entire
one-year course utilize taxonomies such as ‘increasing participants'
knowledge within’, ‘enhancing insight into methods...’, and ‘gaining
knowledge of...’, which might make ‘understanding and applying
statistical concepts’ appear overly ambitious (Mercke & Rump, 2020)
(Appendix 1).

Among course teachers, there has been increasing
acknowledgement of the need to improve quality of the teaching and
create better alignment between participant prerequisites, learning
objectives, and teaching methods.

Methodological considerations important for this
project

According to Illeris (2018), learning can be seen as comprising three key
dimensions: content, interaction, and incentive (Figure 1).
The content dimension concerns what is learned. This is usually
described as knowledge and skills, but also many other things such as
opinions, insight, meaning, attitudes, values, ways of behaviour,
methods, strategies, etc. may be involved as learning content and
contribute to building the understanding and the capacity of the learner.
The interaction dimension provides the impulses that initiate the learning
process. This may take place as perception, transmission, experience,
imitation, activity, participation, etc. All learning happens in interaction
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with the world (Illeris, 2006) The incentive dimension provides and
directs the mental energy that is necessary for the learning process to take
place. It comprises elements such as feelings, emotions, motivation, and
volition [the use of will]. Furthermore, two basic processes are at play in
every learning situation: the interaction between an individual and their
environment, and acquisition involving both content and incentive
(Illeris, 2006), (Figure 1). Learning is thus a complex process, and the
absence of learning can be attributed to a multitude of factors.
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Fig. 1. The Fundamental processes of learning. (Illeris, 2018)

Student Active Learning is a teaching format that places students at the
forefront, enabling them to play a more prominent role in shaping and
driving the lecture compared to traditional teaching methods. Instead of
passively receiving information, students engage in discussions with their
peers, collaborate in groups for shorter durations, and interact with the
teacher through dialogues to grasp the subject matter presented in the
lecture. This pedagogical approach centres on empowerment of students,
shifting the focus from teacher-centred to student-centred learning, and
emphasizes peer collaboration (Michael, 2006; Springer, 1999). Research
has consistently demonstrated numerous advantages of the Student
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Active Learning format, e.g., improved test scores (Freeman, 2014;
Springer, 1999).

Purpose

The overall aim of this project has been to design, implement and evaluate
a higher degree of student active learning and a number of engaging
elements in the teaching of theoretical statistics, with the purpose of
enhancing learning outcomes and improving the quality of the teaching.

Rethinking and evaluation the statistics course day

To fulfill the purpose, an intervention consisting of multiple components
was implemented, and an evaluation was conducted. Multiple activities
were chosen because: knowledge and skills are acquired through active
interaction with the subject matter, and in dialogue; it maintains critical
thinking; it sustains attention; it facilitates learning from peers; it is better
for the students to participate in an academic discourse community, not
just observe it; it allows the teacher to observe and facilitate learning
(Rienecker et al., 2020).
The intervention, included the following steps:

1. New ILOs were defined for this specific course day. The
focus was on clarifying learning objectives so precisely that
both the instructor and students understood their purpose
(Marcke & Rump, 2020).

2. A week before the statistics day, the teacher approached the
students and provided them with three questions for plenary
reflection and for further contemplation at home, in
preparation for the upcoming statistics day: What quantitative
research designs do you know? What statistical concepts do
you know? What do you expect to take home from the
statistics teaching? This was done with the aim of fostering
early reflection on their own practices and increasing the
chances of the participants preparing. Additionally, it was
done to some extent to accommodate their wishes for topics.

3. The first 20 minutes of the statistics day were dedicated to
reviewing the participants' reflections from the last time and
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the topics they wished to acquire knowledge about (what they
expected to take home). These were noted on a flip-over and
a chalkboard. Throughout the statistics course day's teaching
and in the concluding session during the recap, reference was
made continuously to these topics with the aim of creating
alignment between student expectations and content. Finally,
a strategy was agreed upon for how the participants could find
information about the topics that had not been covered in the
sessions.

4. Teaching was designed to emphasize dialogue-based teaching
include group work involving research articles, calculation
exercises, and plenary discussions and presentations.

Evaluation

To assess the effectiveness of the intervention, two evaluation methods
were applied:

1.

To assess whether the participants have acquired knowledge of
presented concepts and topics, and to serve as a proxy for
achieving the learning objectives, a quiz was conducted in the
form of multiple-choice questions as well as true/false statements.
The quiz, developed in the Socrative format (see Appendix 2),
covered seven specific areas that aligned with the ILOs and served
as instant feedback to both teachers and participants on the
acquired knowledge. Approximately halfway into the course day,
the quiz was administered. The 11 participants were asked to log
in individually and anonymously to complete the quiz, and the
results were displayed immediately on the screen after the quiz had
been completed. The responses served as feedback for both the
instructor and the participants, indicating whether knowledge of
the covered concepts had been acquired (Rienecker et al., 2015).

A Delphi evaluation including post-its was conducted to gather the
participants' feedback on the intended learning objectives (Horste
et al., 2020). This activity served as an evaluation, where each
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student wrote key points on post-it notes. These key points formed
the basis for a dialogue between the teacher and the participants
regarding the teaching and the intended and achieved learning
outcomes. This activity ensures that the students' voices are heard
and contributes to the alignment of expectations and evaluation of
the effectiveness of the instruction, which is crucial for effective
teaching. To prevent this process from becoming time-consuming
and unproductive, the Delphi evaluation was used as a starting
point for a constructive dialogue and a quick assessment of the
students' perception of the teaching. Prior to the evaluation,
participants were presented with the learning objectives and given
the following instruction: ‘On the yellow post-it notes: With a
focus on learning objectives and the quality of the teaching, write
one aspect that worked well and one aspect that could be
improved. Once both points are written, keep passing post-it notes
to the right, and if the neighbouring student agrees, a mark is
added’. Subsequently, the post-it notes are grouped on a
whiteboard, and the topics with the most marks are discussed in a
plenary session.

Results and reflections

The results from the Socrative quiz and the Delphi evaluation are
presented and reflected upon in relation to Rienecker and Bruun's
thoughts on feedback and quizzes in teaching (Rienecker & Bruun, 2020),
and Illeris' model 'fundamental processes of learning” (Illeris,
2006/2018).

Socrative quiz

The quiz revealed that the participants had given incorrect answers on
several topics, more precisely in four out of seven questions (Appendix
3). The initial idea was to use the answers exclusively to adapt future
teaching, but after reflecting with my pedagogical supervisor I changed
my strategy and involved the participants in a subsequent dialogue. This
dialogue provided the opportunity for both the teacher and the
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participants to collectively revisit topics that required a deeper
explanation or reformulation, also addressed by Rienecker &Bruun
(2020). In the context of this dialogue, I was particularly mindful of
avoiding a dictatorial or accusatory approach regarding the incorrect
responses. Instead, I adopted an appreciative and humble stance to
maintain a trusting and safe learning environment—a crucial element in
the interactional dimension, which constitutes a prerequisite for learning
(Illeris, 2006).

In one specific true/false question regarding whether gender is a
continuous or categorical variable, four out of eleven participants
provided incorrect answers. This was surprising, as this topic had seemed
well-received during the lesson, with positive responses and students
asking clarifying questions, suggesting a high level of engagement and
interaction. However, as pointed out by Illeris (2006), mere interaction
might not be sufficient for effective learning, and the actual acquisition
of knowledge might have been insufficient in this instance. It is not
uncommon within the nursing community to perceive statistics as a
challenging subject, and possibly, participant prerequisites were
overestimated, or their incentive towards learning may have played a role.

Conducting the quiz halfway through the teaching allowed me to
re-address the topics where participants had not answered correctly,
likely enhancing the learning outcomes for the first half part of the day.
As I did not apply a quiz at the end, it was a challenge to assess the
learning outcomes for the final part of the course day. Including a quiz or
other feedback options at the very end could have offered an overview of
unlearned topics, facilitating further discussions and reflections.

An additional reflection relates to the fact that the participants
responded individually yet anonymously by numbers or letters they chose
for themselves. As the teacher, this gives me the opportunity to see
everyone’s individual answers, while also enabling the participants to
collectively reflect on the questions and perhaps arrive at different
perceptions based on others' considerations. Anonymity ensures that no
participants feel exposed, but it also deprives the teacher of the chance to
identify the weakest participants and provide them with further support.

Delphi evaluation
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The result of the Delphi evaluation is presented in Figure 2. On the left-
hand side, the participants' suggestions worked well in the teaching are
displayed, while on the right-hand side, aspects that needs improvement
are shown. Ten participants took part in the Delphi evaluation.

Worked well Needs improvement

Fig. 2. Results from the Delphi evaluation

The main advantage of this evaluation method lies in its ability to provide
a thematic overview of evaluation trends within a short timeframe.
Additionally, it ensures that all voices and opinions are considered
democratically, fostering inclusivity and interaction. During the
concluding plenary discussion, particular attention is given to statements
that have received the most marks, empowering students to actively
contribute to setting the agenda (Horst, 2020).

Worked well

Among the topics that worked well there were numerous that received a
significant number of marks; ‘Practical exercises’, ‘frequent exercises’,
‘involving activities’, and ‘good to be included in the teaching’ all
indicated that the purpose of introducing student active learning had
succeeded. Also, by requesting the students to evaluate the teaching based
on the learning objectives, it can be assumed that the enhanced level of
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student active learning played a crucial role in creating a positive
perception of the teaching quality.

Needs improvement

Overall, there was a notable diversity in the key points suggested for
improvement. The key points that received the highest number of marks
were related to the concerns about the amount of information that needed
to be absorbed and the pace of the teaching. Several students expressed
frustration that teaching was going too fast. Other key points were not
having the power point in advance and difficulties reading the distributed
power point slides due to small size, and the absence of a concluding
summary slide at the end of the day.

When the pace is overly fast, it can impede interaction and, leading
to a potential decline in motivation and incentive for learning (Illeris,
2006). It is worth exploring whether adjusting the content's ambition and
reducing the number of topics and allocating more time to each topic
would improve learning outcomes. This might call for revision of the
material and incorporation of even more interactive exercises in future
courses.

A conscious choice was made to omit a traditional summarizing
slide. Instead, continuous referencing to the topics raised by the
participants themselves (at the reflection a week a head of the course day).
The ultimate goal was to integrate these topics into participants’ own
practice and institutionalize their relevance. The teaching should promote
learning, but it is not guaranteed to happen solely within the teaching
situation itself (Dolin, 2020). Well-designed power point material
including a summarizing slide, will provide the participants with the
opportunity to revisit the key conclusions later and potentially relate them
to their projects and other future challenges they may encounter in their
professional lives and thereby increase the incentive dimension as
described by Illeris (2006).

I deliberately decided not to distribute the material before the
statistics day, a practice | rarely do. My concern is that participants might
solely focus on the PowerPoint material and overlook the provided
literature. On the other hand, distributing the materials on the course day
would allow participants the opportunity to take notes. Withholding the
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material might increase the focus on the teaching and enhance interaction;
however, it might also pose difficulties for participants to take good notes.

Further personal reflections

Before attending the university pedagogy course, incorporating quizzes
into my teaching was unfamiliar for me. However, I have used it several
times within the past year with positive experiences and feedback from
students. It provides a natural and sometimes much-needed break during
the class, while also serving as a valuable feedback tool to assess whether
participants have achieved the ILOs. In the beginning, I experienced
some stressed about whether I could make it work, however, the Socrative
format is user-friendly, both in terms of creating, conducting, and
evaluating the quiz. Currently, I have only used it in a format with
multiple-choice and true/false options, but I see potential for using it in
various other ways in the future.

The Delphi evaluation in the structured form with post-it notes has
also been a positive experience. Three aspects are particularly
noteworthy. First, the participants’ experiences appear to be well
represented, and conducting evaluations in a plenary setting concerning
the most frequently topics allows for further nuanced insights.
Additionally, the direct feedback proves highly useful as a base for
improvements in subsequent teaching. Lastly, it activates all students, not
only the ones with the ‘loudest’ voice. The latter would also apply to
conducting quizzes.

Conclusion and perspectives

In conclusion, teaching methods such as reflection, feedback
opportunities, and more interactive teaching methods involving the
participants, were found to contribute to higher learning outcomes and
enhanced quality of the learning experience as perceived by the
participants. Nevertheless, there are some uncertainties concerning the
learning objectives in the last half day of the teaching, as the planned
setup did not allow for an assessment of the overall outcomes. In the
preparation for the upcoming course day, I will explore further evaluation
options to ensure optimal learning conditions throughout the day.
Additionally, I will reflect on a plan to maintain an appropriate pace that
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allows participants to achieve their intended learning outcomes (ILOs)
without feeling overwhelmed. If I choose to provide PowerPoint
presentations in advance for future sessions, I can ensure that they are of
a legible size and easily readable.
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Appendix 2.

Name
Date

2% socrative

Kvantitativ metode og variable  swe

1. Hvilke overordnede kvantitative metoder ekslsterer
@ Eksperimentelle og observationelle
@ Kvalltative Interview undersegelser
@ Fokusgruppe Interview
@ Randomiserede kontrollerede forseg

2. Kohortestudier kan vare bide fremadskuende og bagudskuende
® True
@ False

3. HVilke kategopriske variable findes
@ kontinuerte, ordinale og nominale
@ Binaere og kontinuerte
@ binare, nominale og ordinale

@ kontinuerte og nominale

4. Kon er en kontinuert variabel

@ True
@ False

5. median og mean er det samme

@ True
@ False

6. Hvad er standard deviation {SD)

@ standardiseret m3l for en lz2ngde

@ spredningen over midten

@ viser hvor meget data spreder slg fra mean
@ standardiseret ml for en bredde

Appendix 3.

2e socrative

Kvantitativ metode og variable 7 Questions

1. Hvilke itative metoder

A Eksperimentelle og observationelle
B Kvalitative interview undersagelser
€ Fokusgruppe interview
D

Randomiserede kontrollerede forseg

2, Kohortestudier er fremadskuende
True

F False

3. HVilke ketegoprlske varlable findes
kontinuerte, ordinale og nominale

Binaere og kontinuerte

binaere, nominale og ordinale

o n

kontinuerte og nominate

4. Kan er en kontinuert variabel
True

F False

5. median og mean er det samme
T True

False

6. Hvad er standard deviation (SD)
A standardlseret m3l for en lngde
B spredningen over midten
€ viser hvor meget data spreder sig fra mean
D

standardiseret m3l for en bredde

7. i forseg er ker ved

(® atdeltageme i studiet er udvalgt via computer

at det som for tildeles ved

@ at forskerne har I p3 hvad for

@ at forskerne Ingen Indflydelse har pd hvad deltagerne udsaettes for

7. It forseg er ved
at deltagerne i studiet er udvalgt via computer

at det som deltagerne udszettes for tildeles ved [odtrakning

at forskerne har i pa hvad for

o 0 o »

at forskeme ingen indflydelse har p4 hvad deltageme udszttes for
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