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Abstract

Background A bachelor’s degree in nursing at a large university in Norway has designed and developed a

specific learning design within a flipped classroom to engage and motivate nursing students in their learning of
cardiopulmonary resuscitation (CPR), facilitating progression throughout the three academic years of the nursing
program. This comprehensive learning design is perceived as a cohesive unit and consists of two pre-class activities
and two in-class activities. The four learning activities are multiple choice questions (MCQ), skills training with
Resuscitation Quality Improvement (RQI), team-based learning (TBL) and simulation.

Aims To investigate the associations between nursing students'autonomous motivation when performing four
learning activities in a flipped classroom design and their perceptions of teachers’ goals, study-effort and perceived
learning outcomes.

Methods Quantitative data were tested by means of stepwise regression analysis. Using a cross-sectional design,
data were collected from 374 nursing students. Three hypotheses of the associations between nursing students’
autonomous motivation when performing four learning activities in the flipped classroom learning design and their
perceptions of teachers'goals, study-effort and perceived learning outcomes.

Results There are significant associations between students’ perceptions of teachers'goals and study-effort and

their perceived learning outcomes when they perform the four learning activities. The correlations between students’
autonomous motivation to perform the four learning activities and their perceived learning outcomes in CPR are
positive and significant. The regression model explained 32% of the variance in perceived learning outcomes, with
students’ perceptions of teachers'goals and study-effort showing the strongest associations (3=27 and 3 =21,
respectively).

Conclusion This study provides empirical knowledge of the impact of students’autonomous motivation when
performing four learning activities and their perceived learning outcomes. Based on the results of this study, the use
of a learning design containing pre-class and in-class activities seems to support nursing students'learning processes.
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Background

Introduction

Competence in cardiopulmonary resuscitation (CPR)
is a critical requirement for both registered nurses and
nursing students. Mastery of CPR demands not only up-
to-date theoretical knowledge and technical skills but
also confidence and the ability to collaborate effectively
in interprofessional teams [1]. To support the develop-
ment of these essential competencies, the Norwegian
University of Science and Technology (NTNU) has
implemented a learning approach inspired by the flipped
classroom model in its bachelor’s degree program in
nursing [2, 3]. It includes two pre-class and two in-class
activities, aiming to enhance student motivation, engage-
ment, and competence in CPR. This design not only inte-
grates theory and practice but also promotes continuous
learning and real-world readiness.

This article addresses a pressing need in nursing edu-
cation by presenting a structured and sustainable learn-
ing design based on the flipped classroom approach. The
CPR course described herein serves as a concrete exam-
ple of this model. While previous research has identified
the limitations of traditional teaching methods [1-4], few
studies have proposed comprehensive educational frame-
works that effectively integrate theoretical instruction
with practical application.

By introducing a flipped classroom model tailored
specifically to CPR training this study contributes to the
growing body of literature on active learning in health-
care. The model offers a replicable framework that
enhances knowledge retention, skill acquisition, and clin-
ical preparedness among nursing students. Its emphasis
on student motivation, engagement, and real-world rel-
evance represents a meaningful advancement in educa-
tional design, with potential implications for curriculum
development and patient safety.

The flipped classroom approach

In the education of nurses, there has been a transition
from traditional classroom teaching to the flipped class-
room approach [1, 5]. This pedagogical approach is char-
acterized by pre-class preparation, in-class engagement,
student-centered and interactive learning, and flexible
learning pathways. Within this model, the teacher’s role
transitions from being the primary source of knowledge
to that of a facilitator and guide. Overall, the flipped
classroom is designed to foster deeper understanding,
critical thinking [4], as well as improving engagement,
student performance and learning outcomes [4, 6, 7].

Building on the benefits of the flipped classroom
approach, studies have shown that it positively influ-
ences nursing students’ motivation and learning [5, 7—
11]. However, a successful implementation of the flipped
classroom requires a structured design which will help
students identify their learning objectives and under-
stand how to achieve them [7, 12]. At the same time
studies have also reported challenges associated with the
approach—particularly during pre-class activities. These
include increased study-effort, unfamiliarity with the for-
mat, and a lack of motivation among students [3, 13].

In the context of CPR education, various multimodal
strategies have been explored to improve training out-
comes. These include the use of real-time feedback
technologies, self-instructional materials, online mod-
ules, and interactive simulations [14—17]. Despite these
innovations, research consistently shows that CPR com-
petence among nursing students declines rapidly after
initial instruction. Even after completing their CPR train-
ing, nursing students often struggle to apply their skills
effectively [17, 18].

A meta-analysis by Zeng et al. [19] found that high-
fidelity simulation improved knowledge and skill per-
formance compared to low-fidelity simulation and
traditional manikin-based training. However, the benefits
of high-fidelity simulation diminished over time, with no
significant advantage in knowledge retention after three
months or in skill performance after one year [19].

To address these challenges, the flipped classroom
offers distinct advantages for CPR instruction. By com-
bining theoretical preparation with repeated hands-on
practice, this approach supports long-term retention and
progressive skill development. At NTNU, the structured
learning design was implemented across all three years of
the nursing program aiming to integrate theory and prac-
tice as well as promoting continuous learning and real-
world readiness.

The flipped classroom learning design

There was a clear need to revise the traditional approach
to a flipped classroom model due to several persistent
challenges. Conventional methods, which often rely on
lectures and isolated skills training sessions, have shown
limited effectiveness in promoting long-term retention
of both theoretical knowledge and psychomotor skills.
Research indicates that students tend to forget critical
CPR competencies shortly after training [17, 18], pos-
ing a significant risk in clinical practice where rapid and
accurate responses are essential.
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Furthermore, traditional teaching formats often fail to
actively engage students or connect learning to real-life
clinical scenarios, resulting in fragmented understand-
ing and limited transferability of knowledge [17, 18].
To address these challenges, we developed a more inte-
grated, student-centered learning model grounded in
the course’s defined learning outcomes. These outcomes
encompass theoretical knowledge, practical skills, and
general competence, outlining the level of proficiency
students are expected to achieve by the end of the course.
This revised approach not only facilitates knowledge
acquisition but also cultivates critical thinking, decision-
making, and teamwork—competencies essential for
effective performance in cardiac arrest situations. The
learning design consists of four interrelated activities—
two pre-class and two in-class—deliberately structured to
form a cohesive and progressive learning experience. This
structure ensures that students build competence incre-
mentally, with each activity reinforcing and expanding
upon the previous one. The design is implemented con-
sistently across all three years of the nursing program to
support continuous learning and prevent the decline of
CPR knowledge and skills over time [17, 18].

It combines non-mandatory pre-class activities with
mandatory in-class activities, aiming to enhance stu-
dents’ competence in assessments, decision-making, and
actions related to CPR. This design begins with a theo-
retical individual study activity including recommended
course material and culminates in simulation-based
practicums where students work in teams, mimicking
real-world nursing environments.

The four activities are:

1. Multiple-choice questions (MCQ): Based on
European Resuscitation Council (ERC) guidelines,
these questions are made available on the learning
platform four weeks prior to the in-class sessions.
Students are encouraged to use course literature
and can complete the quiz multiple times within a
set timeframe. Although optional, most students
complete it once, typically in about one hour.

2. Skills training with Resuscitation Quality
Improvement (RQI). This skills training involves a
mannequin-based station that provides real-time,
computer-generated feedback on chest compressions
and ventilations. The RQI module is available
three weeks before the in-class sessions and must
be completed beforehand. Students usually spend
around 30 min on this activity.

3. Team-based learning (TBL). Facilitated by
instructors, this session involves collaborative
problem-solving in small groups. Students
apply their theoretical knowledge to case-based
discussions aligned with the learning outcomes of
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the CPR course. The session is scheduled and lasts
approximately 2.5 h.

4. Simulation (low- to high-fidelity). Conducted in
realistic clinical settings, this activity requires
students to work in teams to manage simulated
cardiac arrest scenarios. It integrates knowledge
from the MCQ and TBL sessions with hands-on
skills from the RQI training. This session is also
scheduled and lasts 2.5 h.

The design evolves through the three years of study. In
the first year, the focus is on basic CPR skills. In the sec-
ond and third years, the emphasis shifts to communica-
tion, teamwork in acute care settings, and advanced CPR
techniques. The pre-class activities (MCQ and RQI) are
non-mandatory but strongly encouraged, while the in-
class activities (TBL and simulation) are mandatory and
scheduled within a two- to six-week window.

This structured and longitudinal approach aims to fos-
ter deeper engagement, promote autonomy, and ensure
that students are well-prepared to respond effectively in
real-world cardiac emergencies.

Theoretical frameworks

Achievement goal theory and self-determination theory
When studying student engagement and motivation,
both achievement goal theory and self-determination
theory are central theoretical frameworks [20, 21]. These
frameworks emphasize the importance of providing stu-
dents with appropriately challenging academic tasks
and fostering a supportive learning environment where
teachers act as facilitators rather than mere transmit-
ters of knowledge [20]. Research shows that students
are more likely to be motivated when they perceive their
teachers as supportive of their learning goals [22-24].
These theories offer complementary perspectives on how
motivation is shaped by both individual dispositions and
contextual factors.

Achievement goal theory

Achievement goal theory as described in Anderman et al.
[25], explains why and how students engage in academic
activities and their perceptions of contexts that affect
their engagement and motivation. The theory distin-
guishes between two primary goal orientations: mastery
goals and performance goals, each with approaching and
avoidance components [25, 26].

Mastery goals refer to students’ eagerness for under-
standing and personal improvement, whereas perfor-
mance goals refer to the desire to outperform others [25].
The personal dimension relates to students’ ability to
achieve competence in learning situations [27]. The con-
textual aspect relates to classroom goal structures. This
represents the teacher’s goal-related communication and
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the student’s perception of their teachers’ goals [20, 24,
26, 28].

Existing evidence indicates that a classroom mastery
goal structure positively influences students’ own mas-
tery goals [29]. Students construct meaning for per-
forming learning activities based on their classroom
perceptions [28]. Learning outcomes, fellow students,
and teachers’ pedagogical approaches affect students’
quality of engagement in learning activities [28]. Teach-
ers who are mastery-focused promote a positive inter-
personal climate, engaging in motivationally supportive
interactions with students [26]. Such interactions include
encouraging and supporting students, being persistent,
using humor, and showing enthusiasm. Thus, the main
goal is to develop competence, which is associated with
motivation, positive emotions, and positive student-
teacher relationships [21, 26].

Students oriented towards mastery goals are more
likely to engage in behaviours that promote achievement
[26, 28]. The perception of success varies among stu-
dents. When success is defined as learning, understand-
ing, and skill development, students engage more deeply
in classroom activities and demonstrate resilience in the
face of learning challenges. Conversely, if success is seen
as outperforming others, students may resort to short-
cuts to avoid difficult tasks, leading to superficial engage-
ment and learning [21, 26].

Self- determination theory

Self-Determination Theory (SDT), developed by Ryan
and Deci [30], provides a comprehensive framework for
understanding human motivation. It emphasizes the
quality of motivation, distinguishing between autono-
mous and controlled forms along a continuum of inter-
nalization [30-32].

According to SDT, students have three basic psycho-
logical needs: autonomy, perceived competence and
relatedness [23, 30]. The fulfillment of all three needs is
essential for fostering effective learning and promot-
ing optimal personal development [23, 33]. Autonomy is
supported when students are offered meaningful choices
within a structured learning environment—for instance,
by allowing them to determine how they approach their
learning activities. A sense of competence arises when
students overcome academic challenges, understand the
course material, and perceive progress in their skills [23,
31].

Furthermore, SDT emphasizes that behavior is shaped
within a social context [23]. When students experience a
sense of relatedness—that is, when they feel connected to
peers or teachers—they are more likely to engage deeply
with the learning process and experience enhanced moti-
vation and growth [23, 33].
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Autonomous motivation is defined as engaging in
activities for inherent interest and enjoyment [23, 30].
It includes intrinsic motivation as well as integrated and
identified regulation. In contrast, controlled motivation
arises from pressure and demands. The more internalized
the motivation is, the more it becomes part of a student’s
identity. When motivation is internalized, students are
more likely to see their learning activities as aligned with
their personal values and interests, leading to deeper
engagement and sustained effort. Thus, autonomous
motivation is also associated with higher study-effort,
and consequently better learning [23, 30].

SDT thus provides a broad framework for understand-
ing aspects that facilitate or undermine autonomous
motivation, and learning, which are directly relevant to
educational settings. Research shows that both intrinsic
motivation and well-internalized forms of extrinsic moti-
vation predict positive outcomes across educational lev-
els and cultural contexts [30].

Linking the frameworks

Several studies have demonstrated a strong associa-
tion between autonomous motivation and mastery goals
[34-36]. Chen et al. [35] reported that the mastery goals
approach was related to intrinsic motivation among
university students, and that achievement goals medi-
ated the need for support. A study by Rothes et al. [36]
showed that both mastery goals and autonomous moti-
vation were significant predictors of student engagement
and learning [36].

Together, these frameworks provide a robust founda-
tion for examining how flipped classroom designs can
enhance motivation, engagement, and learning outcomes
in nursing education.

Present study

This study investigates nursing students undergoing CPR
training within a structured flipped classroom learning
design. The design is intentionally aligned with principles
of autonomous motivation and mastery goal orientation,
aiming to enhance both theoretical knowledge and prac-
tical skills in CPR.

By examining how students’ motivation, study-effort,
and perceptions of teachers’ goals relate to their per-
ceived learning outcomes, this research contributes to
a deeper understanding of how flipped classroom mod-
els can support competence development in nursing
education. The study offers empirical insights into the
mechanisms that underpin effective learning in practice-
oriented settings and provides evidence to inform the
development of innovative, student-centered teaching
strategies.
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The research question explored is

How do students’ motivation, study-effort and percep-
tions of teachers’ goals associate with their perceived
learning outcomes in a flipped classroom learning
design?

Contribution to the field
By exploring these dimensions, the study aims to advance
the pedagogical foundations of nursing education and
support the implementation of evidence-based teach-
ing practices that promote lifelong learning and clinical
competence.

This study is significant for several reasons:

1. It addresses a critical educational need: Improving
CPR competence among nursing students is
essential, as these skills are directly linked to patient
survival in emergency care.

2. It explores the role of motivation and instructional
alignment: Understanding how students’ internal
motivation and their perceptions of teacher support
influence learning outcomes can inform more
effective teaching practices.

3. It provides a model for evidence-based curriculum
development: The findings may guide the
implementation of active learning strategies within
flipped classroom designs that foster lifelong learning
and clinical readiness.

Aims and hypotheses

The aim of this study was to investigate the associations
between nursing students’ autonomous motivation when
performing the four learning activities in the flipped
classroom learning design and their perceptions of teach-
ers’ goals, study-effort and perceived learning outcomes.
By using CPR as an educational case, the following three
hypotheses were tested via stepwise regression analysis.

H1 When students perform four learning activities,
autonomous motivation affects their perceived
learning outcomes (PLO).

H2 Perceptions of teachers’ goals (PTGs) affect
students’ perceived learning outcomes.

H3 Study-effort affects students’ perceived learning
outcomes.

Methods

Participants and procedure

During autumn 2019 and spring 2020, cross-sectional
data were collected via a questionnaire at a large uni-
versity in Norway. All bachelor-level nursing students
across the three years of study were invited to partici-
pate. A pilot study conducted in 2018 helped refine the
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questionnaire by reducing redundancy and improving
clarity based on feedback from students and faculty.

Due to the COVID-19 pandemic, data collection tran-
sitioned from in-person classroom distribution to online
forms, which likely impacted the response rate—particu-
larly among second-year students, as the survey coin-
cided with the national lockdown in March 2020.

Ethical approval was obtained from SIKT—The Nor-
wegian Agency for Shared Services in Education and
Research—and the university’s management unit. The
study adhered to the principles outlined in the Declara-
tion of Helsinki and complied with Norwegian data pro-
tection laws. Participation was voluntary, anonymous,
and uncompensated. Informed consent was implied
through completion of the survey, which was promoted
via classroom announcements, email, and the university’s
learning platform (Blackboard).

We have chosen to describe the survey items and some
supplementary analysis through three additional files.
The additional files 1 and 2 show all items used in our
analyses whereas the additional file 3 demonstrates the
explorative factor analysis for the involved measurements
scales.

Measurements
The following measurement scales were included in the
presented order.

Autonomous motivation when performing specific learning
activities

Autonomous motivation was assessed by three items
theoretically rooted in Self-determination theory [23],
including the characteristics of intrinsic, integrated and
identified regulation. These items were developed for
this study by the researchers involved. Intrinsic regula-
tion pertains to activities done “for their own sake” or
for their inherent interest and enjoyment. The identified
regulations reflect that the person consciously identifies
with, or personally endorses, the value of an activity and
thus experiences a relatively high degree of volition or
willingness to act, whereas integrated regulation reflects
that the person, in addition to recognition and identifica-
tion with the value of the activity, also finds it to be con-
gruent with other core interests and values. Integrated
and identified regulations are well internalized and thus
autonomous forms of extrinsic motivation—people view
activities as worthwhile even if not enjoyable [23, 37]. On
a five-point scale ranging from 1 (very little) to 5 (very
much), the present study assessed autonomous motiva-
tion with three items: [1] fun/enjoyable [2], useful and [3]
important.
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Perception of teachers’ goals

The patterns of adaptive learning scales were designed by
Midgley and colleagues [38] and include several scales,
including both mastery and performance goals, as well as
the separation between performance-approach and per-
formance-avoidance dimensions. In this study, only items
of the teacher mastery goal are included, referring to the
student’s perception of the goal, as contextual cues from
their teachers. These five items range on a seven-point
scale from 1 (strongly disagree) to 7 (strongly agree).
Examples of sample items are “The teachers think mis-
takes are okay as long as we are learning” and “the teach-
ers recognize us for trying hard”. Teacher mastery goal has
previously reported a Chronbach’s alpha value of 0.83
[38].

Study-effort

The Intrinsic Motivation Inventory [39, 40] includes a
subscale with three items assessing study-effort on a
seven-point scale ranging from 1 (strongly disagree) to 7
(strongly agree). This variable is important when inves-
tigating motivation in specific issues and contexts. The
measurement scale of study-effort assesses the person’s
investment of his/her capacities in what he/she is doing.
This subscale was previously validated among college stu-
dents reporting Alpha 0.78 [41]. Examples of items are “I
tried very hard to do well in this course” and “I put a lot of
effort into this course”. One additional item, constructed
for this specific learning design, was also included: “I
actively took part in the discussions and reflection in this
course!. This is because both team-based learning and
simulation involve discussions and reflections with the
teachers and peers.

Students’ perceived learning outcomes

Eleven items were designed for this study to determine
the degree to which the students perceived that they
had reached the defined learning outcomes of the CPR
course. These items were stated as learning outcomes
in the curriculum for the CRP course. The items were
assessed on a five-point scale ranging from 1 (very little)
to 5 (very much). Example items include “By attending
this course, my knowledge regarding situations in rela-
tion to cardiac arrest has improved”, “By attending this
course, my practical skills in CPR have improved”, and

Table 1 Sample characteristics
Number of participants (N)

Percent total (%)

First study-year 190 (of total 229 students) 54
Second study-year 48 (of total 216 students) 14
Third study-year 113 (of total 145 students) 32
Female 307 88
Male 44 12

N=351
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“By attending this course, my competence in working in
stressful contexts has improved”. Additional files 1 and
2 show the wordings of the items included in this study
along with the means, standard deviations, skewness, and
kurtosis.

Statistical analysis

Descriptive analysis, correlations, and simultaneous
regression analysis were conducted via IBS SPSS Sta-
tistics version 28. All the factors were introduced via
stepwise linear regression to determine which variables
significantly predicted the perceived learning outcomes
during CPR. All the correlations and regression analyses
were conducted with the different concepts mean score.

Results

Descriptives

In total, 63% (374 out of 590 students) participated. Those
who participated in only one or two of the four learn-
ing activities were excluded from the study, resulting in
an effective sample of 351 students. Missing data in the
other three measurement scales (perceptions of teachers’
goals, study-effort and students’ perceived learning out-
comes were replaced by mean scores. Table 1 shows the
participant characteristics; more than half (190=54%)
were 1st year students, 48 (14%) were 2nd year students,
and 113 (32%) were in the third year of the study pro-
gram. Moreover, 88% (N=307) were women, and 12%
(N =44) were men.

Correlations using Pearson’s r

The correlations between students’ autonomous moti-
vation to perform the four learning activities and their
perceived learning outcomes in CPR are positive and
significant (p<0.01) (Table 2). The simulation showed
the strongest association (r=0.38), whereas multiple-
choice questions and team-based learning demonstrated
somewhat lower correlations, with »=0.31 and 0.30,
respectively. The RQI disclosed an r=0.18 with students’
perceived learning outcomes.

Students’ autonomous motivation when performing
each of the four learning activities is also significantly
correlated with perceptions of teachers’ goals and study-
effort. Simulation has the strongest association with
perceptions of teachers’ goals (r=0.44), whereas autono-
mous motivation to perform team-based learning has the
strongest correlation with study-effort (r=0.33). In terms
of the correlations between all the study variables, per-
ceptions of teachers’ goals and study-effort demonstrated
the strongest associations with students’ perceived learn-
ing outcomes (r=0.41 and 0.44, respectively). Moreover,
the internal consistency was good, with Cronbach’s alpha
coefficients ranging between a=0.70 and 0.89.
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Table 2 Cronbach's alpha (a) and correlation matrix for the study variables

McQ RQl TBL Simulation PTG Study-effort PLO
McQ 1 016" 029" 019" 035" 026" 031"
RQl 1 015" 029" 0.16" 024" 0.18"
TBL 1 031" 028" 033" 030"
Simulation 1 044" 030" 038"
PTG 1 030" 044"
Study-effort 1 041"
PLO 1
Cronbach's alpha (a) 0.84 0.80 0.89 0.86 0.78 0.70 0.89
Items 3 3 3 3 5 4 11

*p<0.05, ** p<0.01. MCQMultiple-Choice Questions, RQ/Resuscitation Quality Improvement, TBLTeam-based Learning, PTG Perceptions of Teacher's Goals, and

PLOPerceived Learning Outcomes. N=351

Stepwise multiple regression: associations with students’
perceived learning outcomes

To investigate which aspects are most influential on stu-
dents’ perceived learning outcomes, a stepwise regression
model was employed (Table 3). The learning activities
are included in the model in the same order as in the
learning design. In step 1, students’ autonomous moti-
vation when performing multiple-choice questions was
included. Multiple-choice questions accounted for 9%
of the variance in students’ perceived learning outcomes
and remained significant throughout the entire regres-
sion analysis. These findings indicate a clear association
with students’ perceived learning outcomes. When step 2
is entered, the RQI shows a significant estimate that adds
2% to the explained variance. However, the impact of the
RQI decreased as subsequent variables were included.
The same pattern was also observed with team-based
learning, which was added in step 3. However, when
simulation is included as the fourth learning activity (step
4), the model reveals a clear association with perceived
learning outcomes. Overall, the four learning activities
explained 21% of the variation in the students’ perceived
learning outcomes in response to the CPR.

Step 5 introduces perceptions of teachers’ goals, con-
tributing a notable 6% increase to the explained variance,
and its significance persists through the final steps of the
model. Step 6 encompassed the inclusion of study-effort,
contributing an additional 4% to the variance. In the final
step, sex and study year were included as control vari-
ables. The analysis revealed that study year had a signifi-
cant association with perceived learning outcomes when
accounting for all other variables, whereas gender did not
exhibit such a relationship. In sum, the regression model
explains 32% of the variation in students’ perceived learn-
ing outcomes. The factors that are significantly related to
perceived learning outcomes throughout the model are
the pre-class activity multiple-choice questions, the in-
class activity simulation, perceptions of teachers’ goals,
the study-effort, and the students’ year of study.

Discussion

Facilitating students’ motivation and make teachers’ goals
clear are important when creating a learning design. It is
also fundamental to obtain knowledge on how nursing
students learn when they are attending different learn-
ing activities within a learning design and how the differ-
ent learning activities operate together and supplement
each other. This specific learning design is perceived as
a whole, and the combination of the four learning activi-
ties together with teachers supporting students’ mastery
goals, intended to inspire to study-effort and thereby
enhancing nursing students’ learning and competence
development. The learning design encourages students to
build knowledge and skills step-by-step and subsequently
motivate them to gain theoretical and practical compe-
tence in cardiac arrest situations. The learning design
starts with a theoretical self-study activity and ends with
a simulation-based practicum, aiming to imitate an envi-
ronment of the real world of nursing.

Several studies have shown that using a flipped class-
room approach positively affects students’ motivation
and learning [5, 8, 11, 42, 43]. Additionally, evidence
indicates that students become motivated to learn when
teachers support their learning processes [23, 24, 44].

However, this study provides empirical knowledge
about (I) the impact of students’ autonomous motivation
when performing four learning activities on their per-
ceived learning outcomes; (II) the empirical associations
between students’ perceptions of teachers’ goals and their
perceived learning outcomes when performing the four
learning activities; and (III) the associations between
the four learning activities within the flipped classroom
approach and nursing students’ autonomous motivation,
their study-effort and their perceived learning outcomes.
The results gave support to all three hypotheses even
through some of the coefficients were quite weak.
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Table 3 Stepwise multiple regression: factors associated with students’ perceived learning outcome
B SD beta t p Adjusted R?

Step 1 Constant 2.95 0.10 28.95 <,001

MCQ 0.18 0.03 0.31 6.03 <,001 0.09
Step 2 Constant 248 0.21 11.88 <,001

MCQ 0.17 003 0.29 5.59 <,001

RQI 12 0.05 0.13 2.59 0.010 0.11
Step 3 Constant 227 0.21 10.81 <0.001

MCQ 0.13 003 0.23 435 <0.001

RQI 0.10 0.04 0.11 2.16 0.032

TBL 0.12 003 0.22 4.14 <0.001 0.15
Step 4 Constant 1.89 0.21 8381 <0.001

MCQ 012 0.03 0.20 4.03 <0.001

RQI 0.04 0.04 0.04 0.86 0.391

TBL 0.08 0.03 0.15 2.84 0.005

Simulering 0.19 0.04 0.28 545 <0.001 0.21
Step 5 Constant 1,48 022 6.67 <0.001

MCQ 0.08 0.03 0.13 2.64 0.009

RQl 0.04 0.04 0.04 0.90 0368

TBL 0.07 0.03 012 242 0.016

Simulering 013 0.04 0.18 342 <0.001

PTG 0.17 003 0.28 5.13 <0.001 0.27
Step 6 Constant 1.23 022 5.56 <0.001

MCQ 0.06 0.03 0.107 218 0.030

RQI 0.01 0.04 0.01 0.25 0.803

TBL 0.04 0.03 0.07 1.46 0.144

Simulering 0.1 0.04 0.16 2.99 0.003

PTG 0.15 0.03 0.25 4.68 <0.001

Study-effort 0.14 0.03 0.23 4.61 <0.001 0.31
Step 7 Constant 0.88 027 333 <0.001

MCQ 0.08 0.03 0.14 2.72 0.007

RQl 0.04 0.04 0.05 1.03 0303

TBL 0.03 0.03 0.05 1.01 0314

Simulering 0.11 0.04 0.15 2.94 0.003

PTG 0.17 003 0.27 5.17 <0.001

study effort 5/6 013 0.03 0.21 4.20 <0.001

Gender (1_maie, 2-termale) 0.02 0.07 001 022 0.829

Study-year (_1q 3-319) 0.08 003 0.14 2.89 0.004 032

*p <0.05, ** p<0.01. MCQMultiple-Choice Questions, RQ/Resuscitation Quality Improvement, TBL Team-based Learning, PTG Perceptions of Teacher's Goals. N=351

Students’ autonomous motivation when performing the
learning activities

The specific learning design consists of two pre-class
activities and two in-class activities and is to be consid-
ered in combination. The correlations between students’
autonomous motivation when performing the four learn-
ing activities and their perceived learning outcomes in
CPR are positive and significant. Simulation revealed
the strongest correlation (r=0.38**) followed by mul-
tiple choice questions and team- based learning (r=0.31
and r=0.30 respectively). It is not surprising that simu-
lation, which is the fourth and last learning activity in
the design, is the activity students perceive as having the
strongest correlation with their learning outcomes in the
CPR course. Several studies support that simulation, with

its hand-on approach, enhances motivation and learning
[45]. In addition, since simulation was the final activity,
implementing knowledge and skills from the three pre-
vious ones, simulation will probably gain some added
value, which is visible in the regression model.

In the stepwise multiple regression analysis, the
explained variance increases with each of the four learn-
ing activities. When adding additional variables, their
added value to the model will depend on which number
in the series the variables are added. Overall, the com-
bination of the four learning activities explained 21% of
the variance in the students’ perceived learning outcomes
(step 4), indicating that these activities play a significant
role in shaping students’ learning experiences. However,
an explained variance of 21% also indicates that several
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other factors contribute to their perceived learning out-
comes in this course, something we will return to later.

Multiple-choice questions, skills training with RQ],
and team-based learning help students in simulations
apply and develop knowledge and skills in cardiac arrest
scenarios. In simulation, students apply the competence
they have acquired by participating in previous learning
activities. Multiple-choice questions and skills training
give students choices when conducting preparatory pre-
class learning activities.

To contribute to the experience of autonomy, students
can carry out multiple-choice questions and skills train-
ing with RQI at any time within a given period and as
many times as they wish. In addition, the results suggest
that multiple-choice questions support students’ auton-
omy and mastery, as students are encouraged by teachers
to use syllabus literature when solving these problems.
The goal is for students to develop knowledge and meet
in preparation for team-based learning and simulation.
Skills training with RQI helps students maintain and
develop skills in CPR. Thus, they practiced their skills in
time for simulation. However, a low correlation indicates
that students do not recognize skills training with RQI
as important as the three other learning activities in the
learning design.

Team-based learning has a lower correlation with stu-
dents’ perceived learning outcomes than simulations.
This may suggest that students do not perceive autono-
mous motivation in team-based learning to the same
extent as they do in simulation-based CPR training. In
team-based learning, students tend to focus more on
developing and safeguarding their knowledge of CPR
rather than developing their CPR skills. Although team-
based learning is considered a useful and fun form of
learning, some studies have shown that students experi-
ence that much work is required in advance [3, 13], which
can influence motivation.

Discussions as part of in-class activity have been
reported as positive experiences in some studies [3, 13].
This finding demonstrates that using a flipped class-
room approach in both pre-class and in-class activities
may help nursing students develop competence beyond
just gaining theoretical knowledge. In nursing education,
competencies such as collaborative skills in acute and
complex situations, working in stressful environments
and ethical competence are not achieved by reading
and studying books alone. These skills are also attained
by training and exercising together with other students
as well as teachers [1]. Therefore, this specific learning
design has advantages in that it focuses on the develop-
ment of different skills and offers a variety of learning
activities. A study by Torbergsen et al. [46] revealed that
supporting first-year nursing students’ autonomy affects
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their intrinsic motivation and perception of achieved
learning outcomes.

However, our results indicate that undertaking these
four learning activities might enhance students perceived
learning outcomes. By attending a learning design that
emphasizes mastering knowledge and skills, students
may feel recognized as individuals and not just recipients
of teaching and transfer of knowledge. Additionally, there
is a progression of knowledge and skills through three
years of education, which will enable students to solve
challenges effectively.

Students’ perceptions of teachers’ goals

Evidence has shown that to support students’ autonomy
and consequently their autonomous motivation, teachers
using the flipped-classroom approach should provide a
clear structure to the course [33, 41]. A study among 350
South Korean university students attending twelve differ-
ent courses via a flipped classroom approach indicated
that teacher facilitation, such as leading discussions and
providing feedback, also contributed to students’ enjoy-
ment in class [43]. Thus, the teacher’s role and impor-
tance are extremely important.

Also, it is important that teachers justify why the spe-
cific design has been chosen [47, 48]. This helps students
become more aware of what is needed to acquire learn-
ing. Research shows that it is important to communicate
clear frameworks and requirements to students so that
they know what professional competencies are required
to become nurses. In a study by Torbergsen et al. [46], the
absence of structure and study requirements contributed
to lower motivation and study-effort. Teachers who sup-
port and facilitate students in their learning activities can
significantly enhance their learning. This includes under-
standing the content and feeling that they master the
content well [46].

The measurement items within the concept of percep-
tions of teachers’ goals have mean scores ranging from
4.44 to 5.69, as shown in the Additional file 2, which
demonstrates that the students’ experiences of teachers’
support and facilitation in the four learning activities are
quite high. Students’ perceptions of teachers’ goals con-
tribute an additional 6% to the explained variance of stu-
dents perceived learning outcomes when incorporated
into the model (step 5). The results indicate that teachers
who emphasize learning over memorization, are associ-
ated with higher perceived learning outcomes among
students. Likewise, the results are in line with self-deter-
mination theory, which highlights the importance of ful-
filling students’ need needs of autonomy, competence
and relatedness [23]. Furthermore, our results suggest
that teachers supporting students’ needs through empha-
sizing mastery goals can enhance students’ autonomous
motivation. This is especially the case when teachers
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listen to students and provide them with support during
learning activities.

Study-effort and study years when completing the
learning activities

Some studies indicate that students find that student-
active learning activities are time-consuming and that
they require considerable study-effort [13, 49]. These
studies reported a greater workload, use of time, lack of
meaning and lack of motivation while performing prepa-
ratory activities [13]. In our study, when the study-effort
was added to the model, the explained variance increased
with 4% (step 6). The present study revealed that students
experience the four student-active forms of learning as
fun, interesting and useful also put more effort into the
CRP course and took actively part in the discussions. A
survey among medical students revealed that autono-
mous motivation is associated with greater study-effort
[50] and therefore better learning.

Additionally, our study indicates that study year might
influence the experience of learning outcomes. Study
year and gender added 1% to the models’ explained vari-
ance. However, among these two variables, only study
year revealed a significant effect (step 7). The higher per-
centage of students in their first year of nursing education
compared to those in their second or third year, might
indicate that first-year students align more closely with
the learning design. They may be more adaptable and
less set in their ways than more experienced students.
However, third-year students experience higher learning
outcomes compared to first-year students. Subsequently,
they understand more and handle challenges better as
they progress further in their studies.

Strengths andlimitations

This study tested the associations between nursing stu-
dents’ autonomous motivation when performing the
four learning activities in the flipped classroom learning
design and their perceptions of teachers’ goals, study-
efforts and perceived learning outcomes via correlations
and stepwise multiple regression analysis.

A strength of this study is the examination of associa-
tions that have not been previously tested among nursing
students. In doing so, we are building a strong theoretical
foundation to improve practice with measurement scales
that possess reliable psychometric properties combined
with measurements created to cover the rationale for this
specific study (e.g. Perceived learning outcomes based on
the learning objectives for the CRP course). Researching
one’s own practice to develop effective learning design
and promote research-based education is an explicit edu-
cational policy objective [51, 52].

However, some limitations must be kept in mind. The
study does not account for the possibility that students
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might exhibit other types of motivation and regulations
beyond the autonomous types. For example, controlled
motivation or amotivation [23, 32] do not take part of
our research design. We chose autonomous motiva-
tion for this study because, in our experience, students
often value CPR as an important competence related to
becoming a nurse. However, there might be cases where
controlled motivation types or amotivation are domi-
nant among nursing students. Including more types of
students’ motivation could provide additional and valu-
able insights into other associations that contribute to
understanding students’ perceived learning outcomes,
but it requires that several more items are included in the
questionnaire.

Similarly, performance goals are not included in the
questionnaire, we have only focused on mastery goals
[21]. The primary reason for this is that we were inter-
ested in exploring the associations between mastery
goals and autonomous motivation. As pointed out above,
we had to be selective due to the scope of items.

As a study with a cross-sectional design, it does not
allow conclusions to be drawn about causality. A longi-
tudinal design would have allowed changes to be assessed
over time. Although a stepwise regression analysis can be
sensitive to the sample size, it analyses only a dependent
variable with independent variables. However, the sample
size is considered large, capturing some of the complex
phenomena in explaining students’ motivation for learn-
ing. By including independent variables such as the four
learning activities, perceptions of teachers’ goals, study-
effort, gender and study year, we can account for factors
that influence students’ perceived learning outcomes
when they attend different learning activities. Neverthe-
less, we acknowledge that the explained variance is only
32% and that there are several other factors, not included
in the model, also influence students’ perceived learn-
ing outcomes. We are also aware that this specific learn-
ing design can be one out of more constructive learning
design for CRP for bachelor nursing students. This being
said, we have explored the flipped classroom approach
and found it to be constructive based on several years of
experience at NTNU.

Conclusion
This article addresses a pressing need in nursing educa-
tion by presenting a structured and sustainable learn-
ing design based on the flipped classroom approach.
The CPR course described herein serves as a concrete
example of this model. Based on the results of this study,
the use of a learning design containing pre-class and in-
class activities influences and supports nursing students’
learning processes.

This specific learning design is perceived as a cohe-
sive unit, consisting of two pre-class activities and two
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Autonomous motivation when performing:
1) Multiple-Choice Questions (MCQ)

2) Resuscitation Quality Improvement (RQI)
3) Team-based Learning (TBL)

4) Simulation

Perceptions of Teachers Goals (PTG)

Study-effort

Fig. 1 The tested hypothesized associations

in-class activities. The study provides empirical knowl-
edge of how students’ autonomous motivation influences
students’ perceived learning outcomes when perform-
ing these four learning activities. Additionally, there are
significant associations between students’ perceptions of
teachers’ goals and study-effort, and students’ perceived
learning outcomes when they carry out the four learning
activities.

This educational model offers a structured and sustain-
able approach to CPR training in nursing education. By
integrating active learning principles and aligning theo-
retical and practical components, the flipped classroom
design addresses key limitations of traditional methods.
It supports long-term retention, enhances clinical com-
petence, and prepares students for real-life cardiac arrest
situations. Additionally, it provides a replicable frame-
work for other institutions seeking to improve CPR
learning and patient safety outcomes.

The pre-class activities emphasize student engagement
and motivation, as well as flexibility. Allowing students
to prepare at their own pace and according to their indi-
vidual schedules. Also giving students, the opportunity
to come prepared to the in-class activities, thus enabling
them to take responsibility for one’s own learning.

By implementing strategies for effectively communi-
cating mastery goals to support students and encour-
age them to put effort into the course and actively take
part in the discussions, nursing educators can create
a more engaging and effective learning environments.
These learning environments not only motivates students
but may also enhance their learning outcomes. How-
ever, further research is recommended to explore this
relationship.
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