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SHORT PAPER

Effectiveness of Microlearning as an Additional 
Teaching Instrument in Orthopedics and Traumatology 
University Course

ABSTRACT
Orthopedics and traumatology are clinical specialties that require continuous learning 
and skill enhancement. Traditional teaching methods may not always be sufficient to 
meet the needs of contemporary learners. This study aims to compare the effectiveness of  
microlearning as an additional tool in orthopedics and traumatology university courses 
alongside traditional teaching methods. The study concluded that microlearning significantly 
improved students’ knowledge retention, practical skills, and overall performance compared 
to traditional teaching methods alone. The findings suggest that integrating microlearning 
into orthopedics and traumatology curricula can improve student learning outcomes and 
better prepare them for real-world practice.
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1	 INTRODUCTION

Orthopedics and traumatology are medical specialties that deal with muscu-
loskeletal disorders and injuries, respectively. These fields necessitate continuous 
learning and skill enhancement due to advancements in technology, treatment tech-
niques, and research. Traditional teaching methods, such as lectures and textbooks, 
may not always cater to the needs of modern learners, who prefer more interactive, 
personalized, and convenient learning experiences [1].

In recent years, microlearning has emerged as a promising alternative or supple-
mentary tool to traditional teaching methods.

Microlearning refers to short, focused learning modules that are delivered in 
small chunks over time [2]. These modules typically cover specific topics or skills and 
can be accessed on various devices, making it convenient for learners to consume 
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content whenever and wherever they want. Some advantages of microlearning include 
increased engagement, improved knowledge retention, and enhanced practical skills [3].

According to Theo Hug [4], microlearning, as a new educational concept, overlaps 
with the concept of mobile learning. This highlights the necessity for instructors 
and course developers to utilize mobile learning methods and tools to provide edu-
cational content to learners. Microlearning typically utilizes digital resources and 
advanced information and communication technologies to deliver learning objects, 
focusing on the creation of short lessons [5] ranging from a few seconds to a few 
minutes. Learning objects in microlearning can take various forms of digital content, 
such as a short video, an audio recording, plain text, an animation, a wiki page, a 
social network post, a mobile phone game, a questionnaire, or a quiz. According to 
Lindner, M. [6], microlearning is the conscious or unconscious process people engage 
in when they encounter the task of acquiring new information and constructing 
knowledge about a problem through the utilization of digital resources. According 
to Torgerson et al. [7], microlearning is defined as providing a concise form of learn-
ing content, often referred to as microcontent, that is precise, clear, and meaningful 
enough to give learners what they need at that moment to solve a task or project.

Microcontent is a small unit of digital information. It contains very limited and 
important information compared to regular learning content due to screen size and 
interface complexity. Microcontent can always be reused based on the user’s needs, the 
application’s processing method, and the device’s screen. Content can always be split 
to form new patterns. Microcontent is very appealing because it is also personalized.

However, it is always beneficial to specify the time it should take for learners to 
become familiar with the microcontent. Most definitions assume that the process 
should last between 1 and 10 minutes, which is the recommended duration [8].

The applications of microlearning as an innovative learning approach have been 
extensively researched in various educational domains and stages of learning, such 
as higher education [9], workplace learning [10], language training [11], training of 
health and medical professionals [12], [13], the medical field [14], [15], and the pro-
fessional training of future teachers [16].

The concept that microlearning is a key educational approach for implementation 
in corporate and workplace settings stands out in most studies. In [17], it is con-
cluded that microlearning is appealing to the industry due to the growing number of 
deskless workers—2.7 billion people worldwide. Deskless workers, such as maids, do 
not have a specific workplace; hence, their learning needs to be accessible through 
mobile devices at any time and place.

In the field of medicine [12], a large-scale scoping review was conducted on 
3096 literature sources from specialized databases such as PubMed, Scopus,  
Web of Science, and Google Scholar. Only 17 sources were found to be related to 
microlearning and topics in medicine and health, including medical education 
(n = 8), nursing education (n = 3), pharmacy (n = 2), dentistry (n = 2), and allied 
health (n = 2). The courses that were taught through various forms of microteaching 
covered a wide range of topics, including violence response, psychology, splinting 
techniques, pharmacology, public health, embryology, dentistry, internal medicine, 
biochemistry, cell biology, anatomy, and physiology.

Numerous studies have investigated the effectiveness of microlearning interven-
tions in medical education, highlighting their ability to enhance knowledge retention, 
learner engagement, and skill acquisition. For instance, a study by Iqbal et al. [21] demon-
strated that microlearning modules improved medical students’ ability to recall and 
apply clinical knowledge compared to traditional lecture-based instruction. Similarly, 
research by Glenn et al. [14] found that short, interactive microlearning activities led 
to higher levels of learner satisfaction and performance in surgical training programs.
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Our research in specialized scientific databases indicates that there are only 
five publications related to microlearning in the field of clinical medicine and the 
training of medical students and future physicians [14], [18–21]. Four of the papers 
describe the methodology for applying the microlearning approach in a specific 
clinical discipline, along with statistically processed data on the effectiveness of the 
method when applied in an educational setting.

While much research has been published on the topic of microlearning, there is 
a lack of research on the effectiveness of mobile microlearning and its application 
as an adjunct to traditional educational activities and programs in training future 
physicians in various clinical disciplines.

However, there is limited research on the effectiveness of microlearning in 
orthopedics and traumatology education as well.

2	 MATERIALS AND METHODS

The study on the effectiveness of a mobile microlearning course was conducted 
during the winter semester of the academic year 2022–2023 at the Department of 
Orthopedics and Traumatology of the Medical University of Plovdiv, Bulgaria.

Medical students complete a full university course of study, including 14 lectures 
and 28 practical exercises during the semester.

As a supplement to the traditional training activities, we developed a mobile 
micro-learning course in orthopedics and traumatology containing micro-lectures 
on the same topics covered in the traditional face-to-face course.

The syllabus of the microlearning course is summarized in Table 1.

Table 1. Microlearning course syllabus

Week Micro-Lecture Topic Learning Objectives

 1 Congenital hip dysplasia and dislocation. Coxa vara. Slipped capital 
femoral epiphysis. Rickets deformities.

Illustrate most important clinical symptoms. Compare 
diagnostic tests.

 2 Congenital deformities of the upper extremity. Diseases of the mussels, 
tendons, and insertions due to overload.

Differentiate pathology and select treatment protocol.

 3 Foot deformities. Obstetric palsy. Differentiate pathology and predict outcome.

 4 Spine deformities. Degenerative joint disease. Compare and differentiate pathology.

 5 Fractures in general. Fractures of the clavicle, scapula, and proximal 
end of humerus.

Demonstrate different types of fractures.

 6 Fractures of the middle and distal third of humerus. Fractures of the 
proximal and middle third of the antebrachium.

Analyze types of fractures and choose method of treatment.

 7 Fractures of the distal part of radius. Fractures of the carpal, metacarpal 
bones and phalanges. Traumatic joint dislocations. Dislocation of the 
humero-scapular joint and elbow.

Demonstrate different types of fractures.
Acquire knowledge on clinical symptoms of joint 
dislocations.

 8 Spine fractures. Compare and evaluate spine fractures.

 9 Traumatic hip dislocation. Fractures of the pelvis. Understand symptoms and predict outcome.

10 Fractures of the proximal and middle third of femur. Intraarticular 
fractures of the knee joint.

Build on knowledge on treatment options based on 
fracture type.

11 Fractures of tibia and fibula. Ankle fractures. Differentiate open and closed fracture treatment.

12 Bone tumors. Soft tissue injuries of the knee joint. Compare bone tumors. Analyze knee injuries.

13 Bone and joint tuberculosis. Aseptic necrosis. Differentiate types of pathology.

14 Central and peripheral palsy. Compare central and peripheral palsy.
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The micro-lectures were developed as educational content in the form of short 
presentations, designed to be studied in 2–5 minutes.

To deliver the micro-lectures to the students, we utilized the Moodle LMS with 
its mobile application (Moodle mobile application). For this purpose, the system was 
installed on a specialized server. The micro-learning course can be found at the 
following address: https://orthopaedics.edu-learn.eu.

The micro-lectures were sent to the students via push notifications on their 
mobile phones after the weekly traditional lecture and the day before the first prac-
tical exercise for the week.

Figures 1 and 2 depict the user interface and a portion of the micro-content of the 
course as displayed on students’ mobile phones.

The total number of students studying in the orthopedics and traumatology 
course in the winter semester of 2022–2023 was 150, with 83 Bulgarian students and 
67 foreign students from the following countries: Austria, Great Britain, Germany, 
Greece, Italy, Sweden, Norway, Ireland, Turkey, Morocco, and Somalia.

The distribution of participating students by gender and age in the study is shown 
in Figure 3.

The participants were randomly assigned to either the microlearning group 
(n = 75) or the traditional teaching group (n = 75). The students in the group receiv-
ing additional microlearning participated voluntarily.

Fig. 1. User interface of a Moodle mobile training application with two screens presenting the topics  
in the Orthopedics and Traumatology additional training

https://online-journals.org/index.php/i-joe
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Fig. 2. Part of the micro content displayed to the students on their mobile phones

Fig. 3. Age and gender distribution of participating students

The microlearning group received access to a custom-designed online platform 
based on Moodle LMS and a mobile app that contained short lectures related to the 
traditional course materials. Students in the traditional teaching group attended reg-
ular lectures and practical exercises as their primary sources of learning materials.

3	 RESULTS AND DISCUSSION

To assess the effectiveness of mobile microlearning as an additional educational 
tool in the orthopedics and traumatology university course, all 150 students took a 
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mid-semester test in the seventh week of their studies and a final test in the 15th 
week after the course ended. The test consisted of 10 multiple-choice questions, each 
worth 1 point, with a maximum score of 10.

Both test results were statistically processed using IBM SPSS 26.0. An indepen-
dent sample t-test was employed to analyze the variance between the conventional 
learning methods utilized in the traditional teaching group and the experimental 
group that received supplementary training through mobile microlearning.

Both Kolmogorov-Smirnov and Shapiro-Wilk tests were performed initially to 
assess the normality of the data distribution (see Table 2).

Table 2. Test of normality

As can be seen from Table 2, the significance value >0.05 in all cases indicates that 
the data is normally distributed.

After testing for normality, an independent sample t-test was carried out, and the 
results are shown in Table 3.

The study hypothesis is stated as follows in the standard independent sam-
ple t-test:

i)	 H0: There is no difference in learning outcomes using microlearning as an addi-
tional teaching instrument compared to traditional teaching methods.

ii)	 H1: There are differences in learning outcomes using microlearning as an addi-
tional teaching instrument compared to traditional teaching methods.

Table 3. Results from independent sample t-test

https://online-journals.org/index.php/i-joe
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As can be seen from Table 3, the significance values of the mid-test (p = 0.009) 
and final test (p = 0.046) are below 0.050. This rejects the null hypothesis (H0) and 
confirms the alternative hypothesis (H1) that there are statistically significant differ-
ences in the results of students using microlearning as an additional tool.

Students in the microlearning group demonstrated an average improvement of 
13.9% in knowledge (M = 7.61) compared to those in the traditional learning group 
(M = 6.68) as early as the mid-semester test. On the final test, the total score increased 
by 23.5% (M = 8.28) for the group that used the microlearning module compared to 
the group that used traditional learning methods (M = 6.70).

4	 CONCLUSION

The findings of this study suggest that incorporating microlearning into ortho-
pedics and traumatology university courses can enhance student learning out-
comes. Compared to traditional teaching methods alone, microlearning significantly 
improves students’ knowledge retention and overall performance. This suggests that 
microlearning can be a valuable supplementary tool in orthopedics and traumatol-
ogy education, equipping students for clinical practice. Further research is needed 
to explore the long-term effects of microlearning and its potential integration with 
other innovative teaching strategies in healthcare education.

5	 ACKNOWLEDGMENT

The study was financed by Project PMD-05/2022 of the Medical University of 
Plovdiv, Bulgaria.

6	 REFERENCES

	 [1]	 D. R. Garrison, E-Learning in the 21st Century: A Framework for Research and Practice,  
1st ed. London: Routledge, 2003. https://doi.org/10.4324/9780203166093

	 [2]	 J. Lee and C. H. Lai, “Exploring the relationship between microlearning and self- 
regulated learning: A systematic review,” Computers & Education, vol. 84, pp. 42–57, 2015.

	 [3]	 K. R. Dunn, “Microlearning: A systematic literature review,” International Journal of 
Training Researcher, vol. 42, no. 1, pp. 1–16, 2016.

	 [4]	 T. Hug, “Mobile learning as ‘Microlearning’: Conceptual considerations towards 
enhancements of didactic thinking,” International Journal of Mobile and Blended Learning 
(IJMBL), vol. 2, no. 4, pp. 47–57, 2010. https://doi.org/10.4018/jmbl.2010100104

	 [5]	 T. Hug, “Microlearning,” in Encyclopedia of the Sciences of Learning, M. Seel Norbert, 
Ed., Springer, Boston, MA, 2012, pp. 2268–2271. https://doi.org/10.1007/978-1-4419- 
1428-6_1583

	 [6]	 M. Lindner, “What is microlearning. In micromedia and corporate learning,” 
in Proceedings of the 3rd Microlearning 2007 Conference, 2007, pp. 52–62.

	 [7]	 C. Torgerson and S. Iannone, Designing Microlearning (What Works in Talent Development). 
Alexandria, VA: Association for Talent Development, 2021.

	 [8]	 N. A. Bradbury, “Attention span during lectures: 8 seconds, 10 minutes, or more?” Adv 
Physiol Educ., vol. 40, no. 4, pp. 509–513, 2016. https://doi.org/10.1152/advan.00109.2016

	 [9]	 A. B. R. Shatte and S. Teague, “Microlearning for improved student outcomes in higher 
education: A scoping review,” OSF Preprints, 2020. https://doi.org/10.31219/osf.io/fhu8n

https://online-journals.org/index.php/i-joe
https://doi.org/10.4324/9780203166093
https://doi.org/10.4018/jmbl.2010100104
https://doi.org/10.1007/978-1-4419-1428-6_1583
https://doi.org/10.1007/978-1-4419-1428-6_1583
https://doi.org/10.1152/advan.00109.2016
https://doi.org/10.31219/osf.io/fhu8n


	 158	 International Journal of Online and Biomedical Engineering (iJOE)	 iJOE | Vol. 20 No. 10 (2024)

Molchovski et al.

	[10]	 J. R. Corbeil, B. H. Khan, and M. E. Corbeil, Eds., Microlearning in the Digital Age: The 
Design and Delivery of Learning in Snippets, 1st ed. New York, NY: Routledge, 2021. https://
doi.org/10.4324/9780367821623

	[11]	 T. Dingler, D. Weber, M. Pielot, J. Cooper, C.-C. Chang, and N. Henze, “Language  
learning on-the-go: Opportune moments and design of mobile microlearning sessions,” 
in Proceedings of the 19th International Conference on Human-Computer Interaction with 
Mobile Devices and Services (MobileHCI ’17), Association for Computing Machinery, New 
York, NY, USA, 2017, pp. 1–12. https://doi.org/10.1145/3098279.3098565

	[12]	 J. C. De Gagne, H. K. Park, K. Hall, A. Woodward, S. Yamane, and S. S. Kim, “Microlearning 
in health professions education: Scoping review,” JMIR Medical Education, vol. 5, no. 2, 
p. e13997, 2019. https://doi.org/10.2196/13997

	[13]	 J. C. De Gagne, A. Woodward, H. K. Park, H. Sun, and S. S. Yamane, “Microlearning in 
health professions education: A scoping review protocol,” JBI Database of Systematic 
Reviews and Implementation Reports, vol. 17, no. 6, pp. 1018–1025, 2019. https://doi.
org/10.11124/JBISRIR-2017-003884

	[14]	 G. K. Wakam, I. Palmon, A. A. Kulick, M. Lark, C. J. Sonnenday, and S. A. Waits,  
“Adapting to the times: Combining microlearning videos and Twitter to teach surgical 
technique,” Journal of Surgical Education, vol. 79, no. 4, pp. 850–854, 2022. https://doi.
org/10.1016/j.jsurg.2022.02.001

	[15]	 J. Thillainadesan, D. G. Le Couteur, I. Haq, and T. J. Wilkinson, “When I say …  
microlearning,” Med. Educ., vol. 56, no. 8, pp. 791–792, 2022. https://doi.org/10.1111/
medu.14848

	[16]	 T. Javorcik and R. Polasek, “Practical application of microlearning in education of future 
teachers,” in Proceedings of the European conference on e-Learning, 2019, pp. 254–259.

	[17]	 J. R. Corbeil, B. H. Khan, and M. E. Corbeil, Eds., Microlearning in the Digital Age: The 
Design and Delivery of Learning in Snippets, 1st ed. New York, NY: Routledge, 2021. https://
doi.org/10.4324/9780367821623

	[18]	 B. A. Ichiuji, E. J. DeAngelis, F. Corpodean, J. Thompson, L. Arsenault, R. L. Amdur, 
K. Vaziri, J. Lee, and H. T. Jackson, “The effect of a microlearning module on knowledge 
acquisition in surgery clerkship students,” J. Surg. Educ., vol. 79, no. 2, pp. 409–416, 2022. 
https://doi.org/10.1016/j.jsurg.2021.11.001

	[19]	 F. Sedaghatkar, A. Mohammadi, R. Mojtahedzadeh, R. Gandomkar, M. Rabbani Anari, 
S. Dabiri, A. Tajdini, and S. Zoafa, “Enhancing medical students’ knowledge and per-
formance in otolaryngology rotation through combining microlearning and task-based 
learning strategies,” Int. J. Environ. Res. Public Health., vol. 20, no. 5, p. 4489, 2023. https://
doi.org/10.3390/ijerph20054489

	[20]	 M. Zolfaghari, S. Shirzadi, and M. Motamed, “Using a mobile application for psychiatry 
training in medical students: A quasi-experimental study,” Australas Psychiatry, vol. 31, 
no. 3, pp. 389–394, 2023. https://doi.org/10.1177/10398562231159509

	[21]	 M. Z. Iqbal, M. Alaskar, Y. Alahmadi, B. A. Alhwiesh, and A. A. Mahrous, “Perceptions of 
residents on the microlearning environment in postgraduate clinical training,” Education 
Research International, vol. 2021, pp. 1–6, 2021. https://doi.org/10.1155/2021/9882120

7	 AUTHORS

Petar Molchovski is an Assistant Professor at the Department of Orthopedics 
and Traumatology, Medical University of Plovdiv, Bulgaria. He is an orthopedic 
surgeon at St. George University Hospital in Plovdiv, Bulgaria.

Keti Tokmakova is an Associate Professor in the Department of Orthopedics and 
Traumatology at the Medical University of Plovdiv, Bulgaria. She is an orthopedic 
surgeon at St. George University Hospital in Plovdiv, Bulgaria.

https://online-journals.org/index.php/i-joe
https://doi.org/10.4324/9780367821623
https://doi.org/10.4324/9780367821623
https://doi.org/10.1145/3098279.3098565
https://doi.org/10.2196/13997
https://doi.org/10.11124/JBISRIR-2017-003884
https://doi.org/10.11124/JBISRIR-2017-003884
https://doi.org/10.1016/j.jsurg.2022.02.001
https://doi.org/10.1016/j.jsurg.2022.02.001
https://doi.org/10.1111/medu.14848
https://doi.org/10.1111/medu.14848
https://doi.org/10.4324/9780367821623
https://doi.org/10.4324/9780367821623
https://doi.org/10.1016/j.jsurg.2021.11.001
https://doi.org/10.3390/ijerph20054489
https://doi.org/10.3390/ijerph20054489
https://doi.org/10.1177/10398562231159509
https://doi.org/10.1155/2021/9882120


iJOE | Vol. 20 No. 10 (2024)	 International Journal of Online and Biomedical Engineering (iJOE)	 159

Effectiveness of Microlearning as an Additional Teaching Instrument in Orthopedics and Traumatology University Course

Dimitar Tokmakov is a professor of communications and computer technology 
at the University of Plovdiv Paisii Hilendarski, Faculty of Physics and Technology. His 
research interests include e-learning, mobile learning, Internet of Things, Artificial 
Intelligence and Machine Learning (E-mail: tokmakov@uni-plovdiv.bg).

https://online-journals.org/index.php/i-joe
mailto:tokmakov@uni-plovdiv.bg

