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Abstract 

Students often struggle to apply their knowledge of bioscience to their care practice. Such knowledge is generally 
learned through remembering and understanding, but retention quickly fades. They also experience difficulty pro-
gressing to higher-order cognitive skills such as applying, analyzing, evaluating, and even creating, which are neces-
sary to develop soft skills, such as critical thinking, in the care profession. In order to improve existing programs, there 
is a need to better understand students’ prior learning experiences and processes. The proposed study will explore 
the previous learning experiences of nurses enrolled in a two-year nursing program at a Taiwan university and identify 
the challenges they face in integrating multidisciplinary knowledge and developing critical thinking competency. The 
study will adopt a constructivist grounded theory methodology to collect interview data. The findings are expected 
to improve higher cognitive learning performance and inform the revision of the two-year nursing curriculum.

Keywords Knowledge integration, Critical thinking, Constructivist grounded theory, Undergraduate nursing 
students, Learning model

Introduction
In nursing education, theoretical knowledge focuses on 
human body systems and is primarily or often imparted 
through lectures. This mode of teaching–learning results 
in a separation between theoretical knowledge and clini-
cal practice. As a result, it is difficult for students to 
connect these two domains, and they often struggle to 
integrate these two types of knowledge in a care scenario. 
Nursing curricula aimed at basic medicine and apply-
ing it to nursing care learning. For instance, knowledge 
of biosciences such as physiology or pharmacology is not 
repeated in courses like Adult Nursing. In Bloom’s cog-
nition hierarchy of learning [1], learning outcomes are 
primarily set in relation to remembering and understand-
ing rather than higher-order outcomes such as applying 
or analyzing. Since knowledge retention fades over time 
[2], students may be unable to adequately apply academic 
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knowledge when faced with complex health issues in 
individual cases.

In technical and vocational education in nursing, the 
curricula’s learning outcomes are based on three types of 
objectives—cognitive, affective, and skills-based—equiv-
alent to remembering, learning attitude, and techniques 
in Bloom’s taxonomy [3]. If learning continues with con-
stant practice, it is possible to achieve learning outcomes 
at a proficiency level. However, the acquired knowledge 
may gradually fade if learning is not continued. This 
could result in missed opportunities to achieve higher-
order cognitive learning, such as the ability to analyze or 
create [2]. Additionally, prior knowledge may be difficult 
to internalize, and unfamiliar skills may become chal-
lenging to acquire.

The educational goals of the technical and vocational 
systems are likely to play a role in determining whether 
learning continues after graduation. Nursing students in 
junior college are expected to pass a national qualifica-
tion examination and enter the workplace immediately 
afterward, meaning their cognitive, affective, and skills 
learning will continue to develop. They will advance to a 
higher level of learning performance. However, students 
who pursue a higher degree may lack extrinsic learning 
motivation, and these abilities may stagnate or regress. 
Continuing nursing education programs such as 2-year 
programs can improve students’ extrinsic learning moti-
vation and transform it into intrinsic learning motivation, 
which leads to improved internalization and integration 
of knowledge and enhanced critical thinking skills [4, 5]. 
A better understanding of students’ prior learning expe-
riences and processes is necessary to make appropriate 
revisions to the curriculum.

Memorization and understanding of learning concepts 
are essential for accumulating knowledge. However, 
merely holding onto this knowledge can weaken nursing 
graduates’ critical thinking and problem-solving abilities 
[6]. While nursing graduates with associate degrees pos-
sess strong theoretical understanding, they are often una-
ble to apply this knowledge to a holistic consideration of 
the circumstances of individual patients, relying instead 
on managing their patients’ symptoms and practitioners’ 
prescriptions. The consequences are less effective patient 
care and a devaluation of nursing professionalism.

In summary, nursing students are limited in their the-
oretical knowledge and critical thinking development, 
which hinders their ability to perform comprehensive 
evaluations of patients and make effective clinical care 
decisions. This gap between learning and practice could 
be addressed through further education that equips stu-
dents to integrate and apply multidisciplinary knowledge 
to the practical care domain. To this end, the proposed 
study seeks to identify the factors that affect how students 

integrate academic knowledge to improve critical think-
ing and overall learning satisfaction, as Chang et  al. [7] 
recommended. Such information is needed to inform the 
revision of the two-year nursing program curriculum.

Literature review
Learning models and knowledge integration
The ability to synthesize knowledge is fundamental in 
all health professions, including nursing [8]. Competent 
nurses require theoretical knowledge of biosciences and 
care practice to make complex patient management deci-
sions. Quality care depends on nurses’ ability to combine 
clinical reasoning (critical thinking) with accurate health 
information in real-time situations. Nursing education 
should aim to bridge the gap between theoretical con-
cepts learned in classrooms and their practical applica-
tion in clinical settings [9].

Nursing education fosters the development of complex 
knowledge and soft skills, known as core nursing values 
or competencies [10]. A scoping review conducted by 
Widad and Abdellah [11] identified various soft skills 
that should be included in the nursing curriculum and 
concluded that different teaching and learning strategies 
were required to enhance these skills. Other researchers 
have emphasized the centrality of effective learning with 
a learner-centered approach that encourages active par-
ticipation in learning and an interdisciplinary model for 
integrative learning [12].

To date, a number of innovative teaching methods 
have been found to improve learning effectiveness. Kou 
[13] proposed a reward-learning model that focuses on 
how extrinsic rewards motivate individuals to engage 
in knowledge-acquisition behavior, noting that learning 
involves explaining and strengthening one’s information-
seeking behavior. Collaborative learning has improved 
cognitive integration or combining knowledge from mul-
tiple disciplines [8]. Challenge-based learning is a col-
laborative approach that encourages students to engage 
in multidisciplinary learning and take action to solve 
challenges [14]. Problem-based learning (PBL) has been 
shown to enhance students’ critical thinking and self-
directed learning for long-term knowledge retention [15]. 
For instance, Gao et  al. [16] reported that an approach 
that combined mind mapping with PBL improved 
undergraduate nursing students’ theoretical knowledge, 
practical abilities, and self-learning skills. In contrast, 
Manuaba et al. [17] concluded from their study that the 
PBL approach did not appear to improve critical thinking 
and problem-solving skills compared to the conventional 
teaching method. Another model, inquiry-based learning 
(IBL), has been identified as equipping students with the 
ability to investigate and solve problems [18]. Finally, a 
flipped classroom teaching model has been proposed as 
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an effective way of supporting students to develop high-
level cognitive skills [19], develop their critical thinking 
[20], and improve their motivation and interactions. The 
flipped classroom teaching model is a form of blended 
learning that centers around students and reverses their 
learning activities in groups while in class.

Critical thinking in nursing
According to Benner [21], the traditional classroom 
approach to teaching and learning theoretical knowledge 
needs to be transformed into one that focuses on culti-
vating learners’ critical thinking and clinical judgment 
abilities to bridge the gap between theoretical knowledge 
and clinical practice. Similarly, Gonzalez et al. [22] argue 
that understanding the connection between learned 
knowledge and the clinical situation is crucial for devel-
oping critical thinking skills. Such understanding allows 
the learner to apply clinical decision-making abilities to 
the care situation. In other words, learners must integrate 
their knowledge, critical thinking, clinical reasoning, and 
clinical judgment skills into clinical practice. This learn-
ing method draws on various disciplines to help learners 
develop logical and critical thinking skills while eliminat-
ing the monotony of academic learning.

Critical thinking refers to the cognitive process of 
exploring existing information and analyzing available 
information to assist in judgment and decision-making. 
In simpler terms, critical thinking involves an individu-
al’s use of logical thinking to regulate their thoughts. As 
such critical thinking involves several skills, such as inter-
pretation, reasoning, evaluation, self-regulation, analy-
sis, and inductive and deductive logical reasoning [23]. 
The process enables individuals to thoughtfully consider 
information from the real world, construct questions, 
and bridge the gap between theory and practice. Demon-
strating critical thinking skills is a significant component 
of professional practice in nursing [24]. Nursing can be 
regarded as a cognitive process in which critical thinking 
is necessary to gather information, make clinical deci-
sions, and solve complex and diverse clinical health prob-
lems in individual cases. Accordingly, critical thinking is 
essential to developing care competencies at every stage 
of the nursing process. Consequently, reasoning or criti-
cal thinking has become a central component of nursing 
education [25].

There is a close relationship between critical thinking 
and deductive and inductive logic. Deductive and induc-
tive reasoning are two distinct forms of logical thinking. 
Deductive reasoning starts from general concepts and 
reasons toward specific conclusions, whereas inductive 
reasoning draws conclusions from specific observations 
and infers general principles. Both types of reason-
ing play a crucial role in critical thinking [26], but their 

processes and outcomes differ. In the classroom, deduc-
tive logic learning explains the theoretical principles of 
the course content and demonstrates their application to 
situations. This kind of learning helps students acquire 
theoretical knowledge and connects various concepts 
to form a series of logical theoretical understandings. 
Concept mapping is an example of this approach. Induc-
tive logic learning, on the other hand, can help students 
develop a deeper understanding of the concepts, which 
enables them to think more critically about what they 
have learned. This results in more comprehensive and 
long-lasting knowledge that is not based merely on mem-
orization, which can have a negative effect on problem-
solving skills. Therefore, incorporating deductive and 
inductive logic strategies in teaching can enhance learn-
ers’ conceptual understanding and problem-solving abili-
ties [27].

Critical thinking is usually associated with logical 
thinking, problem-solving, and critical reflection [28].
Although these abilities are all related to building con-
vincing arguments and enhancing thinking skills, they 
have important differences. Critical thinking focuses on 
uncovering the essence of things, with an emphasis on 
achieving a comprehensive understanding at the cog-
nitive level. It is characterized by carefully collecting 
relevant information and objectively evaluating a phe-
nomenon or state. It involves exploring and reconsider-
ing the problem to avoid subjective biases and seek the 
most accurate factual situation. It seeks to present diverse 
views and positions on events, emphasizing logical and 
rational judgment. In contrast, critical reflection involves 
introspection and self-reflection. It emphasizes self-crit-
icism and aims to identify right and wrong courses of 
action [29]. As a result, critical thinking is often consid-
ered an essential thinking skill for practice. Both reflec-
tion and critical thinking have been identified as essential 
nursing skills for appropriate patient care. Despite these 
conceptual and operational differences, critical think-
ing and reflection share many commonalities and can 
impact each other’s development [30]. These include 
analysis, interpretation, evaluation, reasoning, informa-
tion searching, logic, cognitive processes of reasoning, 
and knowledge translation, all of which are necessary for 
making well-considered clinical professional decisions. 
Clinical decision-making plays a crucial role in ensuring 
safe patient care, and critical thinking is a vital cognitive 
process for clinical decision-making. Accordingly, criti-
cal thinking is vital in clinical nursing practice. However, 
there is a lack of clarity around the most effective teach-
ing–learning methods to foster problem-solving and crit-
ical-thinking abilities in students [31].

In summary, continuous improvement in students’ 
inductive and deductive logical reasoning skills is 
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necessary to cultivate higher-order cognitive skills, such 
as critical thinking. The application of critical thinking in 
professional disciplines involves the cognitive processes 
of academic application, analysis, evaluation, and crea-
tion. This conceptual process is vital for clinical decision-
making and safe patient care. Among the various learning 
strategies that have been proposed to cultivate students’ 
problem-solving and critical thinking, there is broad 
agreement that critical thinking awareness (awareness) 
and reflection ability (reflection) are important compo-
nents [32, 33].

Academic self‑efficacy and knowledge integration
The proposed study employs the concept of learning 
self-efficacy, which has been used to indicate the effec-
tiveness of learners’ ability to integrate theoretical knowl-
edge. According to Bandura [34], self-efficacy refers to 
an individual’s belief in their ability to perform a task and 
achieve a goal. Four factors influence self-efficacy: mas-
tery experience, vicarious experience, verbal persuasion, 
and psychological and affective states. Individuals con-
fident in their abilities are more likely to persevere and 
work hard until they succeed, regardless of the task’s 
difficulty. As a result, self-efficacy beliefs are considered 
predictors, mediators, or moderators of task completion 
[35, 36].

Learning self-efficacy refers to students’ belief in their 
ability to achieve their learning goals and demonstrate 
their effectiveness in learning. Those who possess high 
learning self-efficacy show positive motivation towards 
learning even when faced with difficulties, and they per-
sist in their efforts to solve problems. On the other hand, 
when students with low learning self-efficacy encounter 
learning difficulties, they hesitate and lack the motiva-
tion to resolve the issues. Bulfone et al. [35] reported that 
most students’ learning self-efficacy remained relatively 
stable. However, those with increased learning self-effi-
cacy demonstrated improved learning motivation and 
problem-solving skills. Previous research has used learn-
ing self-efficacy to predict learning motivation [37] and 
learning effectiveness [36]. The results indicated that 
higher learning self-efficacy was associated with stronger 
self-directed learning ability, more psychologically safe 
learning, and more positive learning results, demon-
strating learning resilience. Basith et  al. [36] found that 
academic achievement was positively related to learning 
self-efficacy; students with strong beliefs in their learning 
abilities were more likely to act to achieve their learning 
goals. As a result, they were more likely to pass examina-
tions, improve their academic performance, and achieve 
their learning objectives. The findings also found that 
individuals with lower learning self-efficacy were more 
likely to experience emotional breakdown when faced 

with learning pressure. Gulley et  al. [38] found a posi-
tive correlation between learning self-efficacy and per-
formance on national licensure exams, indicating that 
students with high self-efficacy are more likely to learn 
effectively and successfully.

Overall. The research findings indicate that motiva-
tion, learning self-efficacy, and effectiveness are interde-
pendent. Enhancing learners’ intrinsic motivation can 
increase learning achievement [39]. At the same time, 
learning self-efficacy has the potential to predict both 
learning motivation [37] and learning effectiveness [36]. 
The relationship between intrinsic motivation, learn-
ing self-efficacy, involvement, and effectiveness is mutu-
ally reinforcing. Each factor has an impact on the others. 
According to Dunn and Kennedy [37], there is a positive 
correlation between intrinsic motivation and self-effi-
cacy, which, in turn, predicts students’ learning involve-
ment. Moreover, learning involvement is an indicator of 
students’ learning achievement. Therefore, enhancing 
learning self-efficacy can foster learning motivation and 
effectiveness [36].

Aim and objectives
The proposed study aims to identify the factors that influ-
ence the integration of multidisciplinary knowledge and 
the development of critical thinking among undergradu-
ate nursing students in two-year programs. The specific 
objectives are to (1) document the learning experience of 
undergraduate nursing students in their previous Junior 
Nursing College, (2) develop learning opportunities that 
effectively incorporate knowledge integration, and (3) 
identify learning needs for the development of critical 
thinking skills.

Methods
Study design
Charmaz’s constructivist grounded theory (CGT) [40] 
will underpin the study design. CGT is a method derived 
from traditional grounded theory that focuses on group 
experiences rather than individual experiences by focus-
ing on understanding interactions, processes, and events. 
It aims to generate concepts and ideas based on a distinc-
tion between reality and truth. This means that research-
ers manage their constructions and interpretations of the 
participants’ constructions and interpretations, and the 
results are contextualized. The theoretical concepts of a 
constructivist approach serve as interpretive frameworks 
and offer an abstract understanding rather than a theory 
for explanation and prediction. Knowledge is, therefore, 
created and constructed during the research process. 
In the proposed study, therefore, CGT is considered an 
appropriate method for an inductive exploration and 
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analysis of the complex learning process in the context of 
undergraduate nursing education.

CGT will explore nursing students’ previous learn-
ing experiences and the challenges affecting their abil-
ity to integrate multidisciplinary knowledge and critical 
thinking competency. The study design will be based 
on the five key elements in this methodology for devel-
oping lesson plans: (1) The theoretical framework will 
inform the sampling strategy. (2) Study participants will 
be able to provide rich information on the phenomenon 
under investigation. (3) Data collection and analysis will 
proceed simultaneously until saturation as a sufficient 
sample size is achieved [41]. (4) Data collection may be 
modified as theoretical insights emerge. (5) continuous 
data collection, analysis, and integration will occur. These 
five elements will be deployed to explore the nursing 
learning process and identify the factors influencing inte-
grating multidisciplinary knowledge and critical thinking 
development.

Study site
Chang Gung University of Science and Technology has 
two northern and southern Taiwan campuses. The study 
will be conducted at both campuses, with a total student 
population 6,100. This includes 4,300 students undertak-
ing four- and two-year nursing programs at the baccalau-
reate level. Both campuses have an annual enrolment of 
nearly 1,000 students in the two-year nursing program. 
This study will recruit participants from two-year nursing 
programs who completed their five-year study in nursing 
with a diploma degree obtained, already have a nursing 
license, and could practice in clinical settings. However, 
they all wish to study further to get a bachelor’s degree.

Sampling
A theoretical and purposive sampling strategy will be 
used to recruit participants for the study. To be eligible 
for the study, potential participants must meet the fol-
lowing criteria: (1) aged 18  years or older, (2) currently 
enrolled in the Evaluation and Analysis of Adult Nursing 
Cases course, and (3) be willing to participate in face-to-
face interviews that will be audio-recorded. Potential par-
ticipants will be excluded if they (1) withdraw from the 
Evaluation and Analysis of Adult Nursing Cases course, 
(2) have prior clinical nursing experience, and/or (3) have 
a non-nursing academic background in Junior Nursing 
College.

Data collection
The primary investigator (PI) will conduct all interviews. 
A semi-structured interview guide format will be used to 
ensure both consistency and flexibility in data collection. 
The interview guide will also maintain focus and avoid 

bias toward the researcher’s specific areas of interest. 
Interviewing in the participants’ and interviewers’ com-
mon language will maximize data quality. Sharing the 
same nursing background and language will facilitate an 
in-depth understanding and interpretation of verbal and 
non-verbal cues and maximize data quality. With partici-
pants’ permission, interviews will be audio-recorded to 
ensure accuracy. Participants will be encouraged to share 
their perspectives and experiences of previous academic 
studies.

Data management and analysis
The interviews will be transcribed verbatim. The tran-
scripts and audio recordings will be coded under the 
same filename. The audio recordings will be listened to 
repeatedly to gain a deeper insight into the data, and the 
transcripts will be read line-by-line to obtain a sense of 
the text’s whole meaning. Constant comparative data 
analysis will be performed to focus interviews on the sub-
sequent process of theoretical sampling to develop the 
properties of categories until theoretical satisfaction. All 
transcripts will be carefully read several times and sys-
tematically coded using open coding. They will then be 
read again, and any keywords or phrases relating to the 
issues under investigation will be captured in the partici-
pants’ own words. The PI will undertake preliminary data 
analysis, and the results will be discussed with the study 
team to obtain consensus on the emerging interpretation.

Study rigor
The quality of the study will be evaluated based on its 
credibility, originality, resonance, and usefulness [42]. 
Credibility is ensured by having the primary author con-
duct all interviews to maintain consistency and quality. 
Credibility will be enhanced through purposive and theo-
retical sampling, audit trail techniques, member check-
ing, and thick and rich descriptions. The research team 
will meet frequently to reach a consensus on identify-
ing codes and categories and the process of theoretical 
sampling. The originality of the findings will be demon-
strated in the use of verbatim quotes in the report and 
continuous searching of the literature. Resonance will be 
achieved by identifying categories that provide in-depth 
insights, and interviews will be recorded and transcribed 
accurately to provide thick and rich data. Furthermore, 
a nursing educator will read data from the coding pro-
cess and report on the study. The study’s usefulness will 
be evaluated as follows: sole interviewer, audit trail, and 
a better understanding of nursing students’ learning dif-
ficulties in integrating knowledge and developing critical 
thinking skills.
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Ethical considerations
Once organizational permission to conduct the study 
has been obtained from the university, participants 
will be recruited via an invitation to the school email 
system. The email will explain the importance of the 
study and invite students to participate in face-to-face 
semi-structured individual interviews. Only the PI will 
conduct an open-ended and in-depth interview with 
individuals.

Potential participants will receive an invitation via 
the university’s email system. Potential participants 
who demonstrate interest in participating will receive 
an information sheet and consent form and be given 
time to read and consider the information. The partici-
pants will be fully informed about the study, including 
its purpose, the procedures for data collection, poten-
tial risks and benefits, time commitment, and how their 
rights to privacy and anonymity will be protected. An 
opportunity to ask questions will be given before sign-
ing the consent form. Participants will be advised that 
participation is voluntary and have the right to with-
draw from the study without penalty. The decision to 
participate or not will in no way impact their involve-
ment in the course. No coercive or deceptive tactics 
will be used to encourage participation. The interviews 
will be conducted at a time and place of the partici-
pant’s choosing, but preferably in an independent, safe, 
and quiet location in the workplace. Before the inter-
view commences, the interviewer will explain the inter-
viewee’s rights in relation to their participation, answer 
any questions, and obtain written consent.

Participants will be assigned a number code. No 
names or other identifying information will be 
recorded on the audio records, transcripts, or field 
notes. No physical risk to the participants is antici-
pated. Some participants may experience psychologi-
cal discomfort in reflecting on their experiences during 
interviews. The risk management plan includes contin-
uous assessment of a participant’s level of comfort or 
anxiety through the interview, and interviews will be 
terminated and rescheduled if any discomfort or anxi-
ety occurs. Participants will be referred to a free coun-
seling service if this meets their needs. Participants will 
be informed that they can refuse to answer questions 
during the interview.

Interpretation
This study employs constructivist grounded theory to 
investigate how previous learning experiences and per-
spectives affect nursing students’ knowledge integra-
tion and critical thinking development.

Limitations
Different universities in Taiwan may have varying cri-
teria for selecting students for enrollment based on 
their academic achievements in the two-year nursing 
program entrance system. This study will only be con-
ducted in a single university, based on the institution’s 
goals of nursing student cultivation. Therefore, the 
findings may not apply to other institutions. Further-
more, the study saturation or theoretical saturation in 
qualitative studies may not be suitable for this study. 
Therefore, a sufficient sample size [41] will be used in 
the current study’s data collection and analysis process.

Conclusion
The proposed study will investigate how students’ learn-
ing experiences during their associate degree in nursing 
affect their ability to integrate knowledge and develop 
critical thinking skills. The two-year nursing degree 
serves as a lead for a bachelor’s degree for students with 
a five-year nursing associate degree. Also, a bachelor’s 
degree in nursing is becoming a standard educational 
qualification for clinical practice. Accordingly, it is impor-
tant to ensure that the curriculum design in the two-year 
program is effective in cultivating students’ development 
of these ’soft’ skills to bridge the gap between nursing 
education systems.
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