TYPE Original Research
PUBLISHED 06 June 2025
pol 10.3389/feduc.2025.1609959

:' frontiers Frontiers in Education

@ Check for updates

OPEN ACCESS

EDITED BY
Scott Schaffer,
Western University, Canada

REVIEWED BY
John Mark R. Asio,

Gordon College, Philippines

Yanquan Liu,

Guangdong Medical University, China

*CORRESPONDENCE

Ningning Xia
781901809@qgqg.com

Jing Liu
liujing66382@126.com

RECEIVED 11 April 2025
ACCEPTED 27 May 2025
PUBLISHED 06 June 2025

CITATION
Xia N, Liu J and Wang H (2025) Effectiveness
of a BOPPPS teaching in blood purification
nursing within the context of resident
teaching.

Front. Educ. 10:1609959.

doi: 10.3389/feduc.2025.1609959

COPYRIGHT

© 2025 Xia, Liu and Wang. This is an
open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or reproduction
is permitted which does not comply with
these terms.

Frontiers in Education

Effectiveness of a BOPPPS
teaching in blood purification
nursing within the context of
resident teaching

Ningning Xia*, Jing Liu* and Hongying Wang

Department of Nephrology, Nanjing BenQ Medical Center, The Affiliated BenQ Hospital of Nanjing
Medical University, Nanjing, Jiangsu, China

Objective: This study aimed to evaluate the effectiveness of the Bridge-
in, Objective, Pre-assessment, Participatory learning, Post-assessment, and
Summary (BOPPPS) teaching model in improving educational outcomes within
a blood purification nursing residency training program.

Background: BOPPPS model is a structured, and learner-centered instructional
framework that fosters active participation and self-directed learning. Despite its
growing application in general education, its utility in specialized clinical nursing
education remains insufficiently studied.

Methods: A quasi-experimental design was used to facilitate sampling. A total
of 118 undergraduate nursing students were included: 55 in the control group
(2018-2019, traditional lecture-based teaching) and 63 in the intervention
group (2020-2021, BOPPPS model). Data were collected using validated
instruments, including the Academic Self-Efficacy Scale, the College Student
Learning Engagement Scale, and the Learning Burnout Scale. In addition, final
exam scores (scale of 0-100) and course satisfaction (17-item scale covering
cognitive, skill-based, and emotional domains) were assessed. Statistical
data analysis was conducted using SPSS 26.0, applying descriptive statistics,
independent samples t-tests, and paired samples t-tests.

Results: Compared to the control group, students in the BOPPPS group reported
significantly higher levels of academic self-efficacy and learning engagement,
lower levels of learning burnout, improved examination performance, and
greater course satisfaction (p < 0.05 or p < 0.01).

Conclusion: BOPPPS teaching model can significantly enhance cognitive,
behavioral, and affective learning outcomes in the context of specialized
clinical nursing education. This presents a promising pedagogical approach
for residency training programs to optimize learner development while reduce
academic burnout.

KEYWORDS

BOPPPS teaching model, blood purification nursing, resident teaching, nursing
education, academic self-efficacy, learning burnout

1 Introduction

In recent years, the growing burden of end-stage renal disease (ESRD) has posed a serious
challenge to healthcare systems worldwide (Elder et al., 2023), especially in the domain of
long-term renal replacement therapy. With the increasing prevalence of chronic kidney
disease, it is estimated that the number of patients requiring maintenance hemodialysis
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(MHD) in China will reach 1.5 to 3 million by 2030 (Rovin et al.,
2024). This rising demand calls for a well-trained nursing workforce
equipped with specialized competencies in blood purification care
(Gardner et al., 2007).

Blood purification nursing is a complex and rapidly evolving
specialty that requires advanced clinical reasoning (Thomas-Hawkins
and Flynn, 2015), technical proficiency (Bergjan and Schaepe, 2016),
and critical decision-making (Lok et al., 2025). However, traditional
undergraduate nursing education often struggles to keep pace with
these demands (Hoekstra et al., 2021). Although clinical placements
have been included in curricula, there is a persistent gap between
theoretical instruction and the real-world competencies required in
specialized clinical settings (Rowe et al., 2024). For many institutions,
including those in Jiangsu Province, China, undergraduate nursing
students typically follow a staged progression—from two years of
campus-based theoretical study, to one year of hospital-based resident
teaching, and finally, a year of clinical internship. Despite this
structure, resident teaching often rely heavily on didactic lectures,
offering limited opportunities for active learning or development of
specialized practical skills.

Conventional lecture-based teaching is increasingly recognized as
insufficient for cultivating clinical reasoning and long-term knowledge
retention (Bergjan and Schaepe, 2016). Students frequently report low
engagement, weak self-efficacy, and inadequate preparation for
complex clinical tasks (Bulfone et al., 2022). These limitations point to
the need for innovative and student-centered teaching models that can
more effectively bridge the gap between theory and practice. BOPPPS
model (Wen et al, 2023)—comprising Bridge-in, Objective,
Pre-assessment, Participatory learning, Post-assessment, and
Summary—offers a structured instructional framework designed to
promote active participation, real-time feedback, and learner
autonomy. Evidence from general medical education suggests that
BOPPPS enhances student engagement, improves academic self-
efficacy, and reduces learning burnout (Ma et al., 2022; Li et al,
2024b). However, its application in nursing education—particularly
in specialized fields such as blood purification—remains limited and
under-researched.

To address this gap, BOPPPS teaching model was adopted within
a blood purification nursing residency program and its impact on
multiple educational outcomes was evaluated, including academic
self-efficacy, learning engagement, learning burnout, theoretical exam
performance, and course satisfaction. By exploring the effectiveness
of this structured, student-centered teaching strategy, this work aimed
to inform the ongoing development of clinical nursing education and
provide practical guidance for the optimization of residency teaching
in specialized nursing domains.

2 Materials and methods

2.1 Study design

A quasi-experimental design with a non-randomized,
nonequivalent control group structure used in this study. The
purpose was to evaluate the effectiveness of the BOPPPS teaching
model in the context of a blood purification nursing residency
course. The technical roadmap of the study is presented in Figure 1,
outlining the design, intervention, data collection, and analysis
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FIGURE 1
Technical roadmap of the BOPPPS intervention study.

processes. Random assignment was not feasible due to the academic
structure of the nursing program and institutional constraints.
Therefore, existing class cohorts from two academic cycles were
used as comparison groups. Although not fully randomized, the
two groups shared the same educational context, curriculum
framework, instructors, and clinical training base, which
minimized variability.

2.2 Participants

A total of 118 third-year undergraduate nursing students from
Kanda College of Nanjing Medical University in Jiangsu, China,
were included. The control group consisted of 55 students from the
2018-2019 blood purification nursing resident cohort. The
observation group consisted of 63 students from the 2020-
2021 cohort.

These two specific cohorts were chosen based on the timeline of
curriculum reform: the BOPPPS teaching model was introduced
starting in the 2020 academic year as part of a broader instructional
innovation initiative.

Sampling Technique: A convenience sampling method was used
based on complete inclusion of students enrolled in the corresponding
year and course. Non-random assignment is a limitation, but both
groups were comparable in baseline curriculum exposure and clinical
placement conditions.

2.3 The inclusion and exclusion criteria

Inclusion Criteria: full-time undergraduate nursing students at
Kanda College of Nanjing Medical University; enrolled in the third
year of the residency program in “Blood Purification Nursing”;
completion of both the theoretical and practical components of the
program; and consent to participate in educational data collection for
the purpose of the study.

Exclusion Criteria: Students who did not complete the course or
withdrew mid-term; students with prior clinical work experience in
blood purification before the course; and students who missed more
than 20% of the course sessions.
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2.4 Teaching intervention

A total of 118 third-year undergraduate nursing students from
Kanda College of Nanjing Medical University participated in the
“Blood Purification Nursing” course during their clinical rotation at
the same affiliated teaching hospital. All students completed the
course over the span of one academic year, with a total of 70 credit
hours. To ensure teaching consistency, the same instructional team
delivered the course for both the control and observation groups.
Students were assigned to groups based on their academic cohort: the
control group consisted of 55 students from the 2018-2019 academic
year, and the observation group included 63 students from the 2020-
2021 academic year. This grouping was determined by the timing of a
university-level curriculum reform, which introduced the BOPPPS
teaching model in 2020. A convenience sampling method was
employed, and all eligible students were included.

2.5 Control group: traditional teaching
model

The control group received instruction through a traditional
teaching approach. The curriculum was divided into two semesters.
In the first semester, students completed 30 credit hours of theoretical
instruction and 6 credit hours of hospital-based practical training. In
the second semester, they received 28 credit hours of theoretical
instruction and another 6 credit hours of practical training.

Teaching methods in the control group primarily relied on
PowerPoint-based lectures, instructor-led demonstrations, and group
discussions. Practical training took place in the hospital’s blood
purification center, where students observed clinical procedures and
engaged in limited supervised practice. At the end of the practical
rotation, students were required to submit a written training report
summarizing their experience.

Assessment in the control group was composed of three parts: a
final theoretical examination accounting for 70% of the grade, post-
class assignments accounting for 20%, and classroom participation
accounting for the remaining 10%.

2.6 Observation group: BOPPPS-based
teaching model

In contrast, the observation group received instruction based on
the BOPPPS model, which includes six stages: Bridge-in, Objective,
Pre-assessment, Participatory Learning, Post-assessment, and
Summary. Although the total credit hours remained the same (70), the
internal structure of the course was reformed to align with student-
centered pedagogical principles.

Specifically, the observation group completed 54 credit hours of
theoretical instruction, 12 credit hours of practical training, and an
additional 4 credit hours of extended learning modules—2 in each
semester. These extended modules were designed to deepen clinical
understanding and foster research awareness.

The curriculum reform process was led by a multidisciplinary
team comprising academic administrators, clinical instructors, and
department leaders. Prior to implementation, student needs were
instruments

assessed using validated measuring academic
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self-efficacy, learning engagement, and satisfaction. Based on these
findings and expert consensus, a structured BOPPPS teaching plan
was developed and piloted.

In terms of instructional process, students in the observation
group were first provided with pre-class learning materials and guided
learning objectives. They completed online pre-tests and engaged in
discussion forums, which helped identify knowledge gaps and
contributed to formative assessment.

During in-class sessions, instructors tailored teaching activities
based on the diagnostic results of the pre-assessments. Teaching
student-led
presentations, group projects, and real-time Q&A, all designed to

strategies included interactive case discussions,

enhance critical thinking, clinical decision-making, and
communication skills.

After class, students participated in extended learning modules
focusing on symptom management and nursing techniques in various
dialysis scenarios. These modules, co-developed with nephrology
experts, incorporated role-playing, expert interviews, literature
reviews, and patient-centered qualitative inquiries. The goal was to
cultivate a deeper understanding of symptom heterogeneity, improve
clinical empathy, and develop students’ reflective and research skills.

The assessment system for the observation group was adjusted
accordingly: the final theoretical examination accounted for 60% of
the total grade, extended module performance contributed 20%,
practical training contributed 10%, and routine performance—
including online learning and class participation—accounted for the

remaining 10%.

2.7 Quality control and implementation
oversight

To ensure the fidelity and quality of the instructional intervention,
the curriculum leader was responsible for overseeing all stages of the
teaching reform, including instructor training, monitoring classroom
delivery, and co-teaching selected modules. The teaching team strictly
adhered to the BOPPPS framework. Feedback was collected
continuously from students and instructors to support iterative
improvements in the curriculum.

2.8 Evaluation procedure

Upon course completion, all students were invited to complete a
standardized post-course questionnaire administered by trained
investigators. The survey was conducted on-site under supervised
conditions, and all responses were immediately checked for
completeness and accuracy.

2.9 Measurement tools

The academic self-efficacy scale (Tating et al., 2023) consisted of
two dimensions, study behavior self-efficacy and study ability self-
efficacy, including 22 items. Each item was scored 1-5 points, and
higher score indicates higher academic self-efficacy (Hjeltnes et al.,
2015). The scale showed a high reliability with an overall internal
consistency coefficient of 0.88.
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The college student learning engagement scale was developed by
Schaufeli and Bakker (2023), including 17 items across three
dimensions of motive, vigor, and absorption, with each scoring 1-7
points. The scale showed good stability and internal consistency, with
Cronbach’s a coeflicients of 0.857, 0.826, and 0.815 for motive, vigor,
and absorption, respectively, and a total Cronbach’s a coefficient
0f 0.919.

The college student learning burnout scale (Tang et al., 2021; Zhu
et al,, 2022), including three dimensions of low spirits, low sense of
achievement, and improper conduct, with a total score of 100 points.
The higher the score is, the more severe the learning burnout will be.

Final theoretical exam scores. After a theoretical course, an exam
paper was formulated according to the teaching syllabus, and a
theoretical assessment was conducted in a unified closed-book format,
with a maximum score of 100 points.

Course satisfaction (Xu et al., 2023) at the end of the course, a
satisfaction scale was used for survey, covering three dimensions of
knowledge, skills, and emotions, with a total of 17 items and the
Cronbach’s a coeflicient of 0.841. Each item was scored 1-5 points
from “completely inconsistent” to “completely consistent.”

2.10 Data analysis

SPSS 26.0 was adopted for statistical analysis. Quantitative data
following a normal distribution was expressed as mean + standard
deviation (x + s). T-test was used for component comparison. p < 0.05
was considered statistically significant.

3 Results

A total of 118 third-year undergraduate nursing students
participated in the study, with 55 students in the control group and
63 in the observation group. Baseline characteristics, including age
and cumulative GPA, showed no significant differences between the
two groups (p > 0.05). This suggests the comparability in terms of
academic foundation and demographic composition.

3.1 Academic self-efficacy

As shown in Table 1, students in the observation group reported
significantly higher scores in both dimensions of academic self-
efficacy: study ability self-efficacy and study behavior self-efficacy,
compared to the control group (p < 0.01). Therefore, the BOPPPS-
based instructional approach was more effective in enhancing
students’ confidence in their academic capabilities.

10.3389/feduc.2025.1609959

3.2 Learning engagement

Differences in learning engagement were also significant between
the two groups. According to Table 2, the observation group
demonstrated higher levels of learning motivation and learning
absorption, with statistical significance (p <0.01). These findings
indicate that the BOPPPS model fostered more active and sustained

engagement in the learning process.

3.3 Learning burnout

Asindicated in Table 3, the observation group showed significantly
lower scores in key dimensions of learning burnout, including low
spirits and reduced sense of achievement (p < 0.01). The reformed
teaching model contributed to a more positive academic experience
and helped mitigate emotional exhaustion.

3.4 Theoretical performance

Final examination scores further reflected the effectiveness of the
intervention. The observation group achieved a significantly higher
mean score (79.83+5.18) compared to the control group
(75.16 £ 5.06), with the difference reaching statistical significance
(t=—-4.933, p < 0.001), indicating improved theoretical mastery.

3.5 Course satisfaction

As presented in Table 4, students in the observation group
reported significantly higher satisfaction levels across all measured
domains: knowledge acquisition, skills development, and emotional
experience (p < 0.01). This demonstrates that students perceived the
BOPPPS model to be more effective and engaging than
traditional instruction.

Overall, these results support the effectiveness of the BOPPPS
teaching model in improving academic outcomes, and motivational
and emotional dimensions of learning within specialized
nursing education.

4 Discussion

The scores for academic self-efficacy, learning behavior self-
efficacy, and learning ability self-efficacy were significantly higher in
the experimental group compared to the control group (p < 0.05). This
suggests that the implementation of the BOPPPS-based teaching

TABLE 1 Comparison of scores on the academic self-efficacy scale between the two groups (x+s).

Number

efficacy

Study ability self-

Study behavior self- Totals

efficacy

Experimental group 63 40.56 + 4.42 39.11 £ 2.46 78.67 £ 5.58
Control group 55 38.16 +£4.33 37.20 £ 2.88 75.36 £4.91
t -2.96 —3.89 —4.417
P 0.004 <0.001 <0.001
Frontiers in Education 04 frontiersin.org
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TABLE 2 Comparison of scores on the learning engagement scale between the two groups (x+s).

10.3389/feduc.2025.1609959

Groups Number Motive Vigor Absorption Totals
Experimental group 63 30.76 +3.82 25.48 +2.79 29.03 +2.67 85.27 + 4.95
Control group 55 27.91+3.74 25.15+2.79 27.67 £3.21 80.73 + 6.58
t —4.09 -0.63 -2.51 -4.19

P <0.001 0.532 0.015 <0.001

TABLE 3 Comparison of scores on the learning burnout scale between the two groups (x+s).

Number Low spirits Improper Low sense of Totals
conduct achievement
Experimental group 63 18.86 + 2.58 14.06 + 1.80 13.94 + 4.93 46.86 + 4.10
Control group 55 21.82+3.20 14.16 + 1.97 15.24 +2.15 51.22+4.93
t 5.56 029 3.58 5.243
P <0.001 0.77 0.001 <0.001

TABLE 4 Comparison of scores on the course satisfaction between the two groups (x+s).

Dimensions @ Items Control group Observation group
(n = 55) (n = 63)

Knowledge Understand and master basic knowledge 3.62 +0.65 3.73+0.75 —0.863 0.390
Access and learn new knowledge 3.11+0.96 3.76 £ 0.84 —3.956 <0.001
Application of information 2.60 £0.95 3.41+0.69 —5.239 <0.001
Master multidisciplinary knowledge 3.27+0.59 3.71 £0.46 —4.493 <0.001
Categorize and integrate information 3.15+0.68 3.44 +0.64 —2.458 0.015
Totals 15.74 +2.34 18.06 + 1.97 —5.832 <0.001

Skills Improve clinical treatment ability 3.75+0.84 4.11+£0.72 —2.539 0.012
Improve disease observation ability 3.56 + 1.07 4.59 £0.61 —6.268 <0.001
Improve critical thinking ability 2.98 £ 1.05 4.41 £ 0.80 —8.273 <0.001
Improve the ability of medical record writing 3.09 +0.87 2.81£0.76 1.881 0.063
Improve communication skill 3.40 £0.97 3.78 £ 0.66 —2.432 0.017
Improve health education ability 3.71 £0.66 4.05+0.58 —4.225 <0.001
Improve evaluation and operation skills 3.33£0.72 4.52+£0.83 —5.920 <0.001
Totals 23.82+3.74 27.97 £ 1.89 —7.437 <0.001

Emotions Understand professional attitude 3.43+1.08 3.98+0.68 —3.227 0.002
Enhance humanistic conception 3.27£0.87 3.76 £ 0.43 —3.785 <0.001
Cultivate teamwork awareness 3.22+£0.69 3.41£0.50 —1.781 0.078
Enhance interest in learning 3.20 £0.87 4.00 £ 0.00 —6.826 <0.001
Improve self-confidence and relieve anxiety 3.20+1.43 3.65+0.48 —2.943 0.004
Totals 16.33 +3.47 18.81 + 1.54 —4.899 <0.001

reform in the Blood Purification Nursing course under the resident
teaching framework has a positive effect on enhancing students’ self-
efficacy. These results are consistent with the findings of Li et al.
(2023), who also reported improvements in students’ perceived
academic control under structured, student-centered teaching models.
By clarifying learning objectives and integrating guiding questions
into instruction, the revised curriculum promotes self-directed
learning and active exploration. Furthermore, the incorporation of

Frontiers in Education

diversified assessment strategies helps address individual learning
needs and fosters autonomy and confidence in learning (Li
et al., 2024a).

Importantly, the traditional teacher-centered approach was
transformed into an inquiry-based learning model that
emphasized student initiative and active participation. Students
in the experimental group achieved significantly higher scores on
the final theoretical examination and outperformed their peers in
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each dimension of the learning engagement scale (p < 0.05),
aligning with the results reported by Hu et al. (2022). The
curriculum reform expanded teaching content and integrated real
clinical cases, enabling students to gain a more comprehensive
understanding of hemodialysis patients’ needs. This in turn
sparked their intrinsic interest in learning and shifted their
motivation from task completion to professional value pursuit.
This transformation fosters deeper engagement in knowledge
acquisition and supports the transition from passive learning to
active inquiry.
Additionally, the
significantly lower scores in the “low spirit” subdimension and

experimental group demonstrated
total score of the learning burnout scale (p < 0.05), indicating that
the reformed curriculum effectively mitigated student burnout.
Unlike traditional didactic methods that emphasize rote
memorization and passive reception of information (Chen et al.,
2022), the BOPPPS model incorporates active learning elements,
contextualized teaching, and emotional engagement. These
strategies enhance the perceived value and relevance of knowledge
(Gong et al., 2023), thereby improving student motivation and
reducing psychological fatigue. Diversified learning approaches
and flexible formats also contributed to this effect (Yu et al., 2023).

Moreover, the experimental group reported significantly
higher scores in the “sense of achievement” subdimension. This
can be attributed to students’ active involvement in the clinical
case discussions, symptom recognition, and development of
personalized care plans for patients undergoing blood purification.
Their ability to translate theoretical knowledge into practice,
which was acknowledged by both patients and healthcare teams,
reinforced their self-identity and professional identity, ultimately
contributing to an enhanced sense of achievement.

Finally, student satisfaction with the course was markedly
higher in the experimental group across cognitive, skills-based,
and affective dimensions. Specifically, participants reported
improved abilities in information integration, clinical observation,
health
professional attitude. They also demonstrated heightened interest,

critical thinking, communication, education, and
self-confidence, and emotional resilience. These outcomes further
validate the necessity and effectiveness of teaching reform in the

Blood Purification Nursing curriculum.

5 Conclusion

Implementing the BOPPPS teaching model within a resident
teaching framework for the Blood Purification Nursing
curriculum significantly enhances nursing students’ academic
self-efficacy, engagement, theoretical performance, and course
satisfaction, while alleviating learning burnout. The structured,
student-centered approach of BOPPPS facilitates
interactive and reflective learning, aligning effectively with the

more

clinical training needs in the hospital setting. Given the
promising outcomes, this approach presents a feasible pathway
for educational innovation in nursing education.
However, considering the limited sample size and single-
further research is warranted before

institution scope,

widespread application.
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6 Implications

The findings carry several important implications for nursing
education practice and curriculum development:

Pedagogical Innovation: BOPPPS model serves as an effective
pedagogical framework that fosters active learning, timely feedback,
and learner autonomy. It can be integrated into clinical teaching
settings to enhance both knowledge acquisition and
practical readiness.

Curricular Reform: Nursing educators and program designers can
utilize the BOPPPS model to promote outcome-based education, in
line with national policies advocating for the integration of education
and clinical training.

Professional Development: This model supports the development
of critical soft skills such as self-efficacy and resilience, which are
essential for professional identity formation and lifelong learning in

nursing practice.

7 Limitations

This study has several limitations that must be considered when
interpreting the results.

One notable limitation of this study is the non-simultaneous
implementation of the control and experimental groups. The control
group comprised students from the 2018-2019 blood purification
nursing cohort, whereas the experimental group included students
from the 2020-2021 cohort. This design was determined by the
timeline of the curriculum reform at Nanjing Medical University,
during which the BOPPPS teaching model was formally introduced
in 2020 as part of a broader teaching innovation initiative. Therefore,
it was not feasible to conduct both groups concurrently.

While baseline clinical placement conditions and curriculum
content were largely comparable across the two cohorts, the time
difference may have introduced uncontrolled confounding variables,
such as variations in instructional staff, student characteristics, or
institutional policies. Additionally, the use of a convenience sampling
method without random assignment limits the ability to fully control
for these factors. This may affect the internal validity of the findings.
Future studies should aim to use parallel-group, randomized
controlled designs to more rigorously assess the effectiveness of
instructional models like BOPPPS.

Single-Institution Sample: Data were collected from one
institution in Jiangsu, China, reducing the generalizability of findings
to other regions or nursing programs.

8 Future directions

Building on the current findings, several avenues for future
research are recommended:

Mixed-Methods Research: Combining quantitative analysis with
qualitative data (e.g., focus groups, reflective journals) could offer
deeper insights into learner experiences and perceived value.

Curricular Expansion: Exploring the adaptation of BOPPPS in
other nursing specialties such as critical care, community health, or
pediatric nursing may further validate its broader applicability.
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