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ARTICLE INFO ABSTRACT

This research was aimed to: 1) study the problems and needs of nursing students;
and 2) develop a digital learning ecosystem model to enhance the students’
critical thinking and problem-solving skills. The sample, selected by simple
random sampling, included 265 nursing students and 10 instructors. The
research instruments included: 1) a survey of the students’ problems and needs,
and 2) an interview form on teaching and learning conditions. Data were
analyzed using mean, S.D., and Priority Needs Index (PNI) and content analysis.
Results revealed that: 1) The highest needs from the

students’ desired expectations were the environmental component (X=4.36, SD
0.75, PNT modifica= 0.16) and the Instructor component (X=4.46, SD= 0.65, (PNI
modified= 0.10) 2) The teaching and learning management indicated that the
environment and learning atmosphere were conducive to the students’ learning.
However, there were shortages of modern technology to promote learning and a
lack of diverse teaching and learning activities; and 3) The Digital Learning
Ecosystem developed using case studies and scaffolding techniques to promote
the students’ critical thinking and problem-solving consisted of 6 elements: 1)
learners, 2) facilitators, 3) scenarios, 4) scaffolding, 5) environment, and 6)
evaluation. This Digital Learning Ecosystem may contribute to the development
of the nursing students’ critical thinking and problem-solving skills.

Index Terms— Digital Learning Ecosystem, scaffolding, critical thinking and
problem-solving skills, nursing students’ needs.

I. INTRODUCTION

Critical thinking and problem-solving skills are what learners need in order to be able to reason in a variety of
inductive or deductive ways in various situations using a systematic thought process to make decisions and
solve problems [1].Using advanced thinking processes encompassing causes and effects are an intellectual
process which is carefully considered in order to come up with the best and reasonable ideas and answers and
which will lead to the planning and problem-solving to suit each situation [2],[3]. Learners with critical
thinking skills are individuals who have the ability to solve problems effectively[4]. Nursing education,
therefore, requires students to cultivate critical thinking and problem-solving skills which will result in better
efficiency in planning nursing care for patients and being able to take care of patients in critical conditions
[4],[5]. In addition, teachers must create motivation and encourage students to expect success in their
practice [6].

The scaffolding techniques, according to Vygotsky's theory [7] were found to help increase enthusiasm in
learning and participation in case discussions which resulted in increased learning outcomes. Scaffolding as a
means to helping guide students’ work or provide information that is ambiguous to support students’ learning
in order that they can become independent in thinking out critically [8],[9]. Gradually, they will be able to
interact in learning situations and solve problems on their own [10],[11]. Recently, nursing education has
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employed the context of real situations in order to develop students’ analytical thinking so that they could
make decisions to solve various problems reasonably [12]. From a synthesis of research in the past 5 years
(2019-2023), it was found that case-based learning (CBL) was frequently implemented in teaching the nursing
profession to develop nursing students’ critical thinking and problem-solving skills by organizing learning and
learning in actual conditions in the clinic. With this method, students work together to analyze case studies in
order to plan nursing care [13],[14],[15]. Research on teaching and learning in the classroom by having
students work together to analyze case studies in order to plan nursing care[16],[17],[18]and the organization
of classroom’s teaching and learning together with online lessons by having students jointly analyze case
studies to plan nursing care in the classroom and individual self-study through online lessons [19] revealed
that the methods could encourage students to think critically and they were able to supply solutions to solve
problems. Today, however, modern technology is used in teaching and learning by emphasizing more
interactions between students and teachers and supporting students' learning by giving them access to various
applications on the Internet or other networks that will help them explain complex problems, analyze possible
causes of the problems, and create solutions to solve them, thereby promoting problem-solving skills in
learners [20],[21].

Keeping up with the digital learning era makes knowledge accessible quickly anywhere and at any time. Using
technology as a transmitter to students results in students learning about innovation and new technology by
creating a learning environment that supports the learning process to create self-motivation among learners
[22]. A learning environment using technology to organize teaching and learning in a systematic way covers all
areas of the learner and facilitates learners to access learning at any place and time. A communication network
which is a link between students and teachers, also known as “Digital Learning Ecosystem” [23] is an
interactive online learning system that can systematically help determine the level of student understanding
by using elements of learning management [24]. In the ecosystem there will be connections to form a learning
community which helps promote students’ learning according to the potential of each individual [25],[26].
When designing a favorable online learning environment for students so that they are inspired to study and
acquire knowledge on their own, the essential elements are to provide them with learning assistance. The
scaffolding techniques according to the Vygotskian theory [7] may help solve problems in teaching and
learning because they help support student learning by creating a menu of consultations, providing advice,
and responding to students’ questions and needs [27]. Scaffolding may help students become more
enthusiastic in learning and participate in case discussions, resulting in increased learning outcomes [10] and
promote critical thinking and problem-solving [28],[29].

This study recognizes the importance of developing critical thinking and problem-solving skills in learners. Its
objective was to design a Digital Learning Ecosystem using case studies as a basis along with scaffolding
techniques to promote nursing students' critical thinking and problem-solving skills in order to plan quality
nursing practices for patients.

Research Objectives

1. To study the problems and needs of nursing students in developing critical thinking and problem-solving
skills.

2. To study and design a Digital Learning Ecosystem using case based learning as a basis to promote nursing
students’ critical thinking and problem-solving skills.

Research Methodology

This study employed a research and development process. The population consisted of 472 students and 38
nursing instructors from a nursing college in Central Thailand. The sample, calculated by using the Krejcie &
Morgan formula and selected by simple random sampling, included 265 students and 10 nursing instructors.

Research Instrument

Two sets of research instrument were employed:

1. A survey of problems and needs in the development of critical thinking and problem-solving skills of
nursing students consisted of 50 questions with the index of item- objective congruence (IOC) of 0.90 and
Cronbach's Alpha of 0.87.

2. An interview form on current conditions and needs for developing critical thinking and problem-solving
skills of nursing students for teachers included 9 questions with the IOC of 0.95.

Protection of Research Participants

The research protocol has been approved by the Ethics Committee for Consideration of Human Research
Projects of Srinakharinwirot University (Certification document number SWUEC-662108, dated October 19,
2023). The researcher explained the research objectives, expected benefits, data collection process, and the
rights of participants to withdraw from the research as well as giving information that research data would be
kept confidential, used in this research only and presented in an overall manner.
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Data collection

The researcher collected data by visiting the sample group and taking action to protect the rights of the sample
group, then had the sample group (students) answer the questionnaires within 50 minutes and conducted
interviews with the sample group (teachers) taking 30 minutes each.

Data Analysis

1. Quantitative data analysis was performed using mean, standard deviation and finding the Priority Needs
Index (PNI).

2. Qualitative analysis was carried out using content analysis.

Results

1. There were 5 components in the problems and needs of nursing students in developing critical thinking and
problem-solving skills including the teaching and learning management component, the learner component,
the teacher component, the environment component, and the learning evaluation component as follows:

1.1. The problems of learning management to

develop critical thinking and problem-solving skills of nursing students were as follows:

1) In terms of teaching and learning management, it was found that the teaching and learning
organization for large groups of students was not able to stimulate individual learning and evaluate students
thoroughly. Even though the focus was on student-centered learning, the theory section contained a lot of
content, so instructors were concerned about content coverage. As a result, the promotion of students'
thinking and problem-solving could not to be carried out as planned. For the practical section, there were too
many case studies, resulting in little preparation on the part of students. Consequently, the students had to
spend a lot of time trying to review and understand the content. This made it less possible to promote
students' thinking and problem-solving skills.

2) In terms of the teaching component, it was found that teachers and students had a poor relationship,
causing students to stay silent and not answering teachers’ questions, thus creating an unfavorable learning
environment. Though teachers used a variety of teaching methods, their teaching methods were not
interesting, making it difficult to stimulate student learning.

3) As for the student component, it was found that learners had different basic learning foundations.
There were those who liked to search to learn things, and those who did not like searching but preferred to be
spoon fed. The latter lacked readiness to learn; they read few books and did little research for new knowledge.
As a result, they lacked self- confidence and were afraid of making decisions for fear that they would make
mistakes. They lacked data analysis skills and presented unreliable information and were unable to give
reasons to solve problems. They chose to solve problems accidentally because they were not well planned or
their solutions to problems did not go through a good thought process. They chose traditional ways of
problem-solving.

4) In terms of the environment, it was found that the classroom lacked a favorable learning atmosphere,
and was with little modern technology to promote learning. For example, there were no online programs that
could simulate patient care situations for students to care for patients step by step until the patient's condition
improves. They needed programs that allow learners to access and share opinions which can be shared online
simultaneously. Most of the case studies used were uninteresting paper documents which did not seem to
stimulate thinking and problem- solving and the students were not very interested.

5) Regarding the evaluation of learning outcomes, it was found that the methods for evaluating
learning outcomes were incomplete. Most of the assessments used were subjective and objective tests. The
tests used did not yet stimulate thinking and decision-making skills. For subjective tests, the marking schemes
were being developed. There was no follow-up assessment of individual thinking and problem-solving skills
of the students.

1.2 Nursing students’ needs in learning managements to develop critical thinking and problem-solving skills
were as follows:

Table 1 Nursing Students’ Needs in Learning Management to Develop Critical Thinking and Problem - Solving
Skills

The students’ needs in learning management were found to be at a high level (X=4.01, SD=0.78). Desired
expectations were at a high level (X=4.39, SD=0.70). The rankings of the needs from the highest to lowest
desirable expectations were as follows: the environment component (PNImogiiea= 0.16), the teacher
component (PNImodified= 0.10), the learner component, the learning evaluation component (PNI)modified=
0.08), and teaching and learning management component (PNImodified= 0.06), respectively.
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. Level
Component Current Condition EDesn'ed . PNI of
Xpectation Needs

X SD Level X SD Level

1. Teaching 4.05 0.74 high 4.31 0.72 high 0.06 5
and learning
management

2. Learner 4.04 0.77 high 4.37 0.69 high 0.08 3
3. Instructor 4.05 0.79 high 4.46 0.65 high 0.10 2
4. 3.77 0.84 high 4.36 0.75 high 0.16 1
Environment

5. Learning 4.12 0.74 high 4.46 0.65 high 0.08 3
evaluation

Total 4.01 0.78 high 4.39 o0.70 high 0.09

Results revealed that there were needs, ranked from the highest to lowest desired expectations, namely:
encouraging learners to evaluate situations and finding new solutions if the previous problem - solving
method is not achieved, encouraging learners to identify the best solution to the problem, and encouraging
learners to solve problems that correspond to the cause of the problem, respectively.
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Fig. 1 Needs in Teaching and Learning Management

It was found that there were needs from desired expectations, ranked from highest to lowest, including:
students wanting an online teaching management system, students having a learning plan for each subject,
and students regularly searching for knowledge by themselves, respectively.
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Fig. 2 Needs in Learning Management in the Student Component
Results revealed that the needs, ranked from the highest to lowest desired expectations, included: teachers

realizing differences in students’ learning, teachers developing the use of new technology to improve the
teaching and learning, and teachers’ ability to organize their teaching in many different styles, respectively.
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Fig. 3 Needs in Teaching and Learning Management in the Teacher Component

It was found that the needs from the desired expectations, ranked from highest to lowest, included: having
created an online classroom environment that promotes learning, having managed the classroom
environment to promote learning appropriately and having created an atmosphere for organizing classroom
activities to promote student learning, respectively.
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Fig. 4 Needs in Environmental Learning Management

It was found that the needs from desired expectations, ranked from highest to lowest, included: methods for
evaluating learning outcomes were found to be consistent and appropriate to the learning content, having a
learning evaluation format which could notify the results to students immediately so that they could improve
their learning, and having an evaluation that reflected the learners' self-improvement in critical thinking and
problem-solving skills, respectively.
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Fig. 5 Needs in Learning Management in Terms of Learning Evaluation

2. Designing a Digital Learning Ecosystem Using Case Studies to Promote Critical Thinking
and Problem-Solving Skills of Nursing Students.

2.1 The Digital Learning Ecosystem using Case based learning in combination with scaffolding techniques to
promote critical thinking and problem-solving skills of nursing students consisted of 6 elements:

1) learners
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2) facilitators
3) scenarios

4) scaffolding
5) environment
6) evaluation

. Crtaranarng
roblen Q - of
™ ¢ Gt
P~
A -
e O 4 ?
y .

100 ®y altermative

sohnont to the probdersn

Fig. 6. A Digital Learning Eéosystem Model to Promote Critical Thinking and Problem -
Solving Skills of Nursing Students

2..2 Evaluation of the components of the learning model in the Digital Learning Ecosystem

Table 2 Results of the evaluation of the components of the teaching and learning process in the Digital
Learning Ecosystem

The results of the evaluation of the Digital Learning Ecosystem Model from 5 experts revealed that the overall
system was the most appropriate. The overview of the Digital Learning Ecosystem Model covers the principles
of the teaching model, student components and components of the digital learning environment.

evaluation topic Mean S.D. Level
The components of the model covering the main aspects of the teaching model 4.80 0.45 highest
Using basic principles and concepts to develop the teaching and learning model in  4.80 0.45 highest
the digital learning ecosystem.

The digital learning ecosystem consisting of 6 elements: learners, facilitators, 4.80 0.45 highest
scenarios, scaffolding, environment, and evaluation.

Component 1: Learners 4.80 0.45 highest
Component 2: Facilitators 4.60 0.55 highest
Component 3: Scenarios 4.92 0.11  highest
Component 4: Scaffolding 4.92 0.18  highest
Component 5: Digital learning Environment 4.92 0.18  highest
Component 6: Evaluation 4.80 0.45 highest
Total 4.87 0.24 highest

Discussion

1. The study results on current conditions and needs for developing critical thinking and problem-solving
skills of nursing students revealed that the current conditions and desired expectations were at a high level.
When considered each aspect individually, it was found that the environment aspect was at a lower current
level than other aspects and had the highest PNI value, indicating the need for development. The aspects with
the greatest need included: creating an online classroom environment that promotes learning, managing the
classroom environment to promote learning, and managing the atmosphere of classroom activities to promote
student learning. The analysis of students’ feedback indicated that that online classroom learning was is not
interesting as it did not have proper media to promote learning. Teaching and learning in the 21st century
places importance on technology as it facilitates effective interactions between students and teachers and
promotes learning in an interesting atmosphere. This is consistent with the studies by Sathida



Malinee Boonkerd et.al / Kuey, 30(7), 6706 451

Sakulrattanakulchai and Krittaporn Haocharoen [30] who found that students had the need for suitable
physical environment because it positively affected students' self-learning and provided an environment
conducive to the development of problem-solving skills. Previous research revealed that two-way
communication and “real time” [30] reinforced interactions between students and teachers and could be
linked together within the online learning system [31]. The learning environment is classified as a support
system for teachers to create motivation for students [32].

2. The design of a Digital Learning Ecosystem from the students’ needs and desired expectations consisted of 6
elements:1) learners, 2) facilitators, 3) scenarios, 4) scaffolding, 5) environment, and 6) evaluation. Overall,
the evaluation results from experts were at the highest level.

The Digital Learning Ecosystem is the organization of learning environment in the digital system by selecting
main tools and equipment that contribute to mutual interactions between teachers and learners [25]. The
design of the Digital Learning Ecosystem in this study was taken from the suggestions of the needs of nursing
students and nursing instructors as follows:

2.1 The learner component consisted of learners and their peers. The students needed a learning plan for each
subject to organize online learning. The system will place students in a learning community that consists of
their peers and various knowledge sources to choose from, as well as from the teacher and their self-directed
learning in the system. Learners and their peers can communicate with each other in the system. Learning
will be mediated by interactions with their peers within the learning community [33].

2.2 The facilitator component consisted of nursing instructors and technologists. There were needs for
instructors to have understanding of students who had different learning styles. The Digital Learning
Ecosystem is therefore designed to incorporate a 2-way communication channel for learners to participate in
learning and ask challenging questions that stimulate thinking, to participate in the discussion of case studies
and summarize key points. These will lead students towards reasonable problem-solving and learning at a
deeper level [13].

2.3. Regarding the scenario component, nursing education required realistic situations, for example, videos,
still pictures, animations, and simulations to help learners gain understanding of and link to actual patient
care. These will also attract students' attention and stimulate learning [34]. Therefore, the design of the
Digital Learning Ecosystem requires a system that can present patient information, such as displaying a
critical point in the changing condition of the case study and the results of patient care. This will encourage
learners to identify the best solution for each problem and use existing knowledge and previous experiences to
make decisions [35].

2.4 Regarding the scaffolding component, students expected to have assistance in the management of teaching
and learning in the online system so that they could develop themselves. Teachers were also expected to
interact with students regularly during teaching and learning. As a result, the Digital Learning Ecosystem
incorporates a menu to provide learners with assistance which includes intricate information, guidance, and
discussions over the internet. Providing learners with expert advice and learning resources using scaffolding
techniques can help develop students' critical thinking and problem-solving abilities [10],[28]. This is
consistent with Vygotsky’s theory (1978) which maintains that scaffolding consists of 4 important concepts:
creating mutual understanding between students and teachers, continuous diagnosis to adjust the level of
assistance, collaborative interactions, and the reduction of assistance and transfer of responsibility [77]. Such
scaffolding activities support intellectual skills that help develop higher-order thinking and promote
problem-solving strategies [11].

2.5 As regards the environment component, the students expected and needed more efficient and interesting
online teaching. They needed quick Internet connections with easily accessible platforms to promote quality
learning. Therefore, the teaching and learning ecosystem was designed to incorporate interacting
environments such as devices, tools, software, and operating systems. It also includes students, teachers, and
content designers who design contents using various media within the Digital Learning Ecosystem. All the
components will be connected as a learning community in the ecosystem and help promote students’ learning
according to their individual potential [25],[26].

2.6 Regarding the learning evaluation component, the students expected and needed to have evaluation
results notified to them immediately so that they could use them to improve their learning. They needed
evaluation methods that are consistent with and appropriate to the learning content. Therefore, the Digital
Learning Ecosystem was designed to be evaluated as a situational examination. This allows learners to see
their own assessments every time, resulting in self-planning for self-development [36].

Conclusion

The study on the promotion of critical thinking and problem-solving skills of nursing students focuses on
using learning arrangement on the Digital Learning Ecosystem together with case studies and scaffolding
techniques. The Digital Learning Ecosystem consists of 6 components: 1) learners, 2) facilitators, 3) scenarios,
4) scaffolding, 5) environment, and 6) evaluation. All the components are conducive to learners’ learning. The
teaching and learning activities can be arranged synchronously or asynchronously between students and
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teachers. The teaching and learning success emphasize the development of nursing students’ critical thinking
and problem - solving skills so that they will be able to plan appropriate and effective nursing care.
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