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Abstract

Background and Aim: The provision of 
educational models incorporating active learning 
strategies is crucial to equip nursing students with 
the ability to analyze patient situations and deliver 
appropriate nursing care independently. This study 
aimed to assess the impact of a microlearning-based 
wound healing process course on the clinical 
reasoning skills of nursing students. Methods: This 
quasi-experimental study, featuring experimental 
and control groups with single blinding, focused on 
students enrolled in the Surgical Diseases Nursing 
course during the fall semesters of 2022–2023 and 
2023–2024 at a nursing faculty. The control group 
received traditional lectures covering wound 
healing and nursing care, while the experimental 
group was exposed to microlearning-based video 
lectures. Then, both groups underwent practical 
demonstrations and hands-on practice of wound 
assessment and wound dressing application on a 
wound model, guided by the instructor. Evaluation 
of students occurred immediately after the lecture 
and one month later, utilizing a four-station 
Objective Structured Clinical Examination (OSCE) 
with specific stations designed to assess clinical 
reasoning skills alongside wound assessment and 
dressing application. A knowledge test was 

administered to all students before, after, and one 
month following the course. Additionally, students 
in the experimental group received microlearning-
based video lessons and lectures. Furthermore, 
students in the experimental group provided 
evaluations for the microlearning-based video 
lessons and the associated web software. Results:
The study revealed that students in the experimental 
group demonstrated significantly higher OSCE and 
knowledge test scores, indicating greater levels of 
clinical reasoning, proficiency in applying dressing 
to wounds, ability to evaluate wounds, and overall 
knowledge compared to the control group after 31 
days (p<0.05, with a moderate to large effect size). 
Conclusion: Based on our study, microlearning-
based video lectures exerted a positive influence on 
students’ clinical reasoning, knowledge, and skills. 
Key contributing factors included the structured, 
bite-sized content, interactive and visually engaging 
format, self-paced learning opportunities, and 
reinforcement of key concepts through repeated 
exposure. These results suggest the integration of 
microlearning-based video lessons into theoretical 
courses would be a potentially valuable educational 
tool in nursing education.
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INTRODUCTION
Wound healing during the postoperative phase is a 
critical aspect of nursing care. Nurses often take the 
lead in implementing evidence-based wound care 
practices.1 While many surgical wounds heal 
without complications, factors such as infection, 
nutritional deficiencies, and obesity can sometimes 
lead to delayed healing, resulting in prolonged 
hospital stays and increased healthcare costs.2

Wounds, whether from surgery or other causes, can 
significantly diminish a patient’s quality of life and 

impose substantial financial burdens on healthcare 
systems.3 Effective nursing care plays a pivotal role 
in facilitating prompt postoperative recovery and 
averting complications.4 Research indicates that 
nurses’ proficiency and competency in wound care 
may be lacking, highlighting the need for 
enhancements in nursing education curricula.5,6

Nurses must possess the ability to assess patient 
situations effectively and should receive training 
that contributes to their clinical reasoning skills, 
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enabling them to deliver appropriate care 
autonomously.7 Clinical reasoning encompasses the 
processes of gathering patient data, diagnosing 
issues, devising and executing interventions, 
evaluating outcomes, reflecting on the process, and 
continuing to learn.8 Mastery of clinical reasoning 
skills is imperative for ensuring safe and effective 
nursing care.9

Recognizing the need for change in nursing 
education amid constantly expanding knowledge, 
there is a call to employ active learning strategies to 
engage students in their learning process.10

Microlearning emerges as one such strategy. It 
comprises compact, focused learning units 
(typically lasting 5 to 15 minutes) and can be 
accessed across various devices.11 Microlearning 
modules often feature short videos with multimedia 
content, offering learners opportunities for repeated 
use.12 Psychologist Hermann Ebbinghaus posited 
that without repetition, information is forgotten over 
time, but regular reinforcement at intervals 
enhances long-term retention. Ebbinghaus stressed 
that consistent repetition of information at specific 
intervals can lead to its prolonged retention and 
eventual permanence in memory. This is supported 
by Ebbinghaus’ concepts of “retention” and the 
“forgetting curve”. According to Ebbinghaus, 
nearly 80% of learned information is forgotten by 
the 31st day, as depicted on the forgetting curve; 
however, the retention curve shows no decline when 
information is periodically revisited and 
reinforced.13 One effective method to enhance 
retention is the use of microlearning modules.14

Despite the growing emphasis on active learning 
strategies in nursing education, no study was found 
that specifically evaluates microlearning’s effect on 
clinical reasoning skills in this context. Our study 
aims to address this gap by integrating structured 
microlearning modules into nursing education and 
assessing their impact on student learning 
outcomes. While the effectiveness of active learning 
strategies in fostering higher-order cognitive skills 
is well-documented, our study contributes new 
insights by focusing on the structured 
implementation of microlearning—characterized by 
short, focused, and interactive digital content—
within the context of clinical reasoning 
development in nursing students.

METHODS
Study Design: This study adopts a quasi-
experimental design involving pre-test, post-test, 

and follow-up evaluations of students, one month 
later.

Study Population and Sample: The study 
population comprised second-year nursing students 
enrolled in the HEM2056 Surgical Diseases 
Nursing course during the fall semesters of the 
2022–2023 and 2023–2024 academic years. To 
determine the sample size, power analysis was 
conducted using the G*Power 3.9.1.4 software 
(Heinrich Heine University, Dusseldorf, Germany). 
Referring to a relevant study by Coşkun and 
Karagözoğlu, the effect size for the change in 
clinical reasoning was found to be 0.658.15 To 
achieve over 80% power for the study, 84 
individuals (42 in each group) were needed, with a 
significance level of 5% and the effect size (df=26; 
t=1.706). To reduce potential data loss, this number 
was increased by approximately 15%, resulting in 
50 students for both the experimental and control 
groups. Sample selection employed simple 
randomization, facilitated by the “research 
randomizer” web-based software.

Preparation for the course, measurement, and 
evaluation process in the experimental and 
control groups
In the study, course content, measurement and 
evaluation forms were created by the researchers in 
line with the learning objectives of the wound 
healing nursing care course. Measurement and 
evaluation forms were sent to field experts via e-
mail, their opinions were received, and the forms 
were finalized by ensuring content validity using the 
Lawshe technique. The forms used in measurement 
and evaluation and their details are given in Table 1.

An educational presentation was developed using 
the PowerPoint program (Microsoft Inc., Redmond, 
WA, USA), aligning with the learning objectives 
and course content intended for use in the control 
group. In the experimental group, lesson videos 
were meticulously prepared based on the learning 
objectives and course content. The development of 
these videos adhered to microlearning theory and 
design principles. Two faculty members 
specializing in management and information 
systems provided valuable support in creating the 
microlearning course content. 

In total, 11 lesson videos were produced, ranging 
from five to 15 minutes in duration. To facilitate 
easy access, a web-based, mobile-friendly interface 
was designed, allowing students to log in with their 
unique usernames and passwords. An “Ask the 
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Instructor” feature was integrated into the interface, 
enabling students to communicate any queries, or 
areas in which they wished to delve deeper, directly 
to the instructor. This feature facilitated access to 
the microlearning course content. Additionally, 
weekly reminder messages were sent to students 
through the interface. Upon watching a learning 
video, students received simultaneous feedback 
regarding the video they watched. In the 
background, the interface tracked individual student 
logins and the time spent on each topic, providing 
valuable insights into student engagement and 
progress.

Delivery of Courses in the Control and 
Experimental Groups 
For the students in the control group, the wound 
healing and relevant nursing care course was 
delivered traditionally, employing instructor-led 

presentations and a question-and-answer format. 
The theoretical lecture spanned approximately 150 
minutes, followed by a one-hour practice session on 
wound assessment and wound dressing application 
using task trainers.

In the experimental group, students were introduced 
to a web-based platform accessible via unique 
usernames and passwords. The Student Directive on 
the Use of Web-Based Software was shared with 
students in PDF format. To keep students informed 
of their progress in the course videos, personalized 
messages were sent, such as “Mr. XXX, you have 
watched the videos of six topics in the Wound 
Healing and Nursing Care Course.” These messages 
were sent once a week for a total of four weeks. 
Prior to sending messages, students’ consent was 
obtained for the use of personal data. 
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Microlearning-based course videos were played in 
the classroom environment. 

In both the experimental and control groups, 
students’ inquiries were addressed for each learning 
objective. The lesson duration averaged about 90 
minutes. Prior to practical application, the trainer 
demonstrated wound assessment and wound 
dressing application procedures in alignment with 
the Wound Dressing Application Learning Guide 
and Wound Assessment Learning Guide. 
Subsequently, each student was guided through the 
application of both procedures (Figure 1).

Collection of Control and Experimental Group 
Data
Objective Structured Clinical Examination (OSCE) 
was used to evaluate students. Five independent 
field experts were appointed as evaluators at the 
OSCE stations. A Zoom meeting was held to ensure 
standardization among evaluators, introduce 
assessment forms, and secure the cooperation of 
field experts. Each OSCE station was designed to 
evaluate specific competencies: clinical reasoning 
and critical thinking in wound assessment, 
proficiency in wound dressing application, 

decision-making in nursing care, and knowledge 
retention related to wound healing processes. 
Student instructions were displayed on the door of 
each station within the OSCE Center. Students were 
directed to an empty classroom, where they 
performed at the stations individually. To maintain 
exam integrity, smartphones were collected from 
students to prevent communication between them 
and were returned at the end of the examination. 
Details regarding data collection and OSCE are 
included in Table 2.

Ethical Considerations: Permission to conduct the 
study with nursing students was obtained from the 
Faculty of Health Sciences. Ethics committee 
approval was obtained from the Karadeniz 
Technical Scientific Research Ethics Committee on 
April 14, 2022 (Number: 24237859-255).

Project approval: This project was supported by 
the Karadeniz Technical University Scientific 
Research Coordination Unit with the BAP 06 
Graduate Thesis Support Program, under the code 
TDK-2022-10347.

Table 2: Details regarding data collection and OSCE
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Data Evaluation: Data analysis was conducted 
using the SPSS 22.0 statistical software (IBM Inc., 
Armonk, NY, USA) in a computer environment. 
Descriptive statistics, including frequency, 
percentage, mean, and standard deviation, were 
employed. Kurtosis and skewness values were 
examined to determine the normal distribution of 
research variables. In accordance with existing 
literature, kurtosis and skewness values falling 
between +1.5 and -1.5 (221) and +2.0 and -2.0 16. 
were considered indicative of a normal distribution. 
Given that the variables in our study exhibited a 
normal distribution, parametric methods were 
employed for data analysis. Differences in 
categorical variable rates between independent 
groups were analyzed using the Chi-Square and 
Fisher exact tests. The independent sample t-test 
was utilized to compare quantitative continuous 
data between two independent groups. Changes in 
repeated measurements within groups were 
analyzed using the dependent groups t-test, repeated 
measures ANOVA, and complementary Bonferroni 
methods.

RESULTS
The study presents intergroup and intragroup 
comparisons of the mean scores on the wound 
healing care knowledge test for both the 
experimental and control groups. Results indicated 

a significant increase in mean knowledge test scores 
in the experimental group post-course and 31-day 
post-course compared to the pre-course score 
(p=0.00). Similarly, significant increases were 
observed in the control group post-course and 31-
day post-course compared to the pre-course score 
(p=0.000). A significant difference was detected 
between the experimental and control groups in the 
31-day post-course scores in the knowledge test 
(p=0.000), with mean knowledge test scores in the 
experimental group (X̄=71.0) higher than those in 
the control group (X̄=59.7) (Table 3).

Our study presents intragroup and intergroup 
comparisons of the scores in the experimental and 
control groups for wound and wound care product 
matching in the Objective Structured Clinical 
Examination (OSCE). The mean 31-day post-
course score in the experimental group showed a 
significant improvement, increasing from 5.6 ± 2.1 
post-course to 13.9 ± 4.3 at the 31-day follow-up 
(p=0.000). Similarly, the control group also 
exhibited a notable increase, with the mean score 
rising from 5.0 ± 3.3 post-course to 10.0 ± 2.9 at the 
31-day follow-up (p=0.000). In intergroup 
comparisons, the experimental group outperformed 
the control group in wound and wound care product 
matching 31 days after the course, with a 
statistically significant difference (p=0.000). The 

Figure 1: Study design implementation summary
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Table 3: Intragroup and intergroup comparison of the mean scores of the 
experimental and control group students in the wound healing and nursing 

care knowledge test

mean score of the experimental group (X̄=13.9) was 
3.9 points higher than that of the control group 
(X̄=10.0). The effect size (Cohen’s d = 1.05) 
indicates a large effect, suggesting that the 
microlearning-based intervention had a substantial 
impact on students’ knowledge retention and 
application skills beyond mere statistical 
significance. (Table 4).

Our study also includes intragroup and intergroup 
comparisons of the mean scores for clinical 
reasoning processes in the experimental and control 
groups using a structured scenario.  The mean 31-
day post-course score for clinical reasoning 
processes with the structured scenario in the 
experimental group was significantly higher than 
the post-course mean score, demonstrating a notable 
improvement (p=0.000). In contrast, the control 
group also showed an increase in the 31-day post-
course score, but this change was not statistically 
significant (p=0.055). In intergroup comparisons, a 
significant difference was observed between the 
experimental and control groups in the 31-day post-
course clinical reasoning scores with the structured 
scenario (p=0.030). Specifically, the experimental 
group’s mean score (X̄=67.3) was 7.4 points higher 
than that of the control group (X̄=59.9), with a 
moderate effect size (Cohen’s d = 0.50), suggesting 
a meaningful educational impact of the 
microlearning-based approach beyond statistical 
significance (Table 4).

Furthermore, intragroup and intergroup 
comparisons of mean scores for the evaluation of 
the level of use of clinical reasoning skills in the 
experimental and control groups are presented. In 
the experimental group, the mean 31-day post-
course score for the level of using clinical reasoning 
skills was statistically significantly higher than the 
post-course mean score (p=0.000). Conversely, 
while the control group also showed an increase in 
the 31-day post-course score compared to the post-
course mean, this difference did not reach statistical 
significance (p=0.216). In intergroup comparisons 
between the experimental and control groups, a 
significant difference was observed in the mean 31-
day post-course score for the level of using clinical 
reasoning skills (p=0.019). Specifically, the mean 
score of the experimental group (X̄=5.6) was 0.9 
points higher than that of the control group (X̄=4.7). 
The effect size (Cohen’s d = 0.56) indicates a 
moderate effect, suggesting that the microlearning-
based approach had a meaningful impact on the 
development of clinical reasoning skills beyond 
mere statistical significance. (Table 4).

Intragroup and intergroup comparisons of mean 
scores for the wound assessment skills of 
experimental and control group students are also 
presented in Table 3. The 31-day post-course score 
of the experimental group was found to be 
statistically significantly higher than that of the 
post-course (p=0.000). Conversely, the mean 31-
day post-course score of the control group for the 
wound assessment skills days was lower than that of 
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Table 4: Intragroup and intergroup comparison of the mean scores of the experimental 
and control group students in the objective structured clinical examination

the post-course, but this decrease did not reach 
statistical significance (p=0.801). In intergroup 
comparisons, it was determined that the 31-day 
post-course mean scores for wound assessment 
skills showed a significant difference (p=0.000). 
The experimental group (X̄=50.8) got higher scores 
than those in the control group (X̄=32.5) (Table 4).

Furthermore, intragroup and intergroup 
comparisons of mean scores for the experimental 
and control group students’ ability to apply dressing 
to the wound are presented. The mean 31-day post-
course score of the experimental group was 
statistically significantly higher than that of the 
post-course (p=0.003). However, in the control 
group, the mean 31-day post-course score was 
found to be statistically significantly lower than that 
of post-course (p=0.001). In intergroup 
comparisons between the experimental and control 
groups, a significant difference was observed in the 
mean 31-day post-course scores for the ability to 
apply dressing to the wound (p=0.000). The 
experimental group achieved higher scores 
(X̄=61.0) than those in the control group (X̄=43.3) 
(Table 4).

DISCUSSION
Our study indicated that microlearning-based 
lessons improved students’ clinical reasoning 
abilities and performance of skills. While other 
studies have assessed students’ knowledge and 
skills through microlearning-based lecture 
videos,17–19 no study has measured clinical 
reasoning skills. In a study by Yang and Oh 
comparing problem-based learning with video-
assisted education among third-year nursing 
students, it was observed that students in the video 
education group exhibited improvements in both 
problem-solving and critical thinking skills.19

Current literature suggests that the development of 
clinical reasoning skills in nursing students relies on 
various factors such as discipline-specific 
knowledge, cognitive perception, critical thinking 
abilities, learning experiences, and intuitive 
aptitude.20,21 Effective nurturing of these skills 
during undergraduate education is crucial for 
ensuring graduates are prepared to navigate clinical 
scenarios in their future professional roles.22

The development of clinical reasoning skills is 
paramount in ensuring the delivery of safe nursing 
care that aligns with the specific needs and 
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objectives of patients.23 Extensive literature 
supports the notion that clinical reasoning processes 
offer numerous advantages, including the 
integration of theoretical knowledge with practical 
application, fostering independence in professional 
practices, enhancing the quality of patient care, 
ensuring patient safety, and bolstering nurses’ self-
assurance.24,25 In our study, the superior 
performance of students in the experimental group 
can be attributed to the comprehensive impact of 
micro lectures, which effectively engage students 
across all cognitive domains, both visually and 
auditorily. Key contributing factors include learner 
re-access to materials, video demonstrations 
enhancing practical understanding, repeated 
exposure reinforcing knowledge retention, and 
reminders that support ongoing engagement and 
recall. Thus, the adoption of microlearning-based 
courses shows good potential as a valuable strategy 
for bolstering clinical reasoning processes within 
nursing education.

Our study revealed the positive impact of 
microlearning-based lessons on enhancing students’ 
wound assessment, dressings to wounds skills 
(Table 4). Studies have consistently shown the 
effectiveness of video lessons in teaching 
procedural skills to students.26 The concise content 
of the lessons, designed based on microlearning 
principles, aimed to engage all senses of the learner 
and allowed for repeated viewing, suggesting a 
possible impact on the development of procedural 
skills. While recognizing the effectiveness of 
traditional teaching methods, the study suggests that 
a hybrid approach, combining microlearning-based 
lessons with traditional methods, could be 
beneficial. 

Nurses play a unique role in the wound healing 
process. Nurses should graduate with the 
competence to identify the characteristics of the 
wound and recognize possible complications. 
According to the results of our study, microlearning 
can be a method to help nurses gain these skills. 

Nurses receive undergraduate-level training in 
wound care. Receiving training after graduation is 
entirely up to individual preference. However, they 
work in any unit (internal medicine, surgery, 
emergency, operating room, intensive care, etc.) 
after graduation. Wound formation in patients can 
occur in patients treated in any unit in hospitals. 
Microlearning can be an effective method to teach 
wound care skills to nursing students. Since this 
training consists of videos, institutions could make 
the material accessible to graduates after 
graduation. In this way, support can be provided for 
the lifelong learning processes of nursing students.

CONCLUSION
In our study, the incorporation of microlearning-
based video lessons yielded positive outcomes 
across clinical reasoning processes, wound dressing 
application, wound assessment, and knowledge 
enhancement in nursing students. These findings 
highlight the potential of integrating microlearning-
based video lessons into theoretical courses, 
positioning them as a valuable educational tool in 
nursing education.

LIMITATIONS
The limitations of the study were that data was 
collected from the experimental group students after 
the earthquake disaster. Data of the control group 
students were collected before the earthquake. After 
the earthquake, higher education was suspended for 
one year due to the disaster affecting a wide area. 
Since the evaluation process of the students in the 
study was implemented with OSCE, it could not be 
carried out through distance education. It is thought 
that the results of the experimental group may be 
affected in terms of the motivation of those students, 
due to the start of normalization and the start of the 
repetitive education process.
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