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                    Abstract
The blended learning material of gastrointestinal (GI) pharmacotherapy was noted by students as needed improvement. As pharmacology is the core component of pharmacotherapy, it was hypothesised that improved students engagement with online learning of GI pharmacology will engage and motivate students in the learning of GI pharmacotherapy. Constructivist learning, guided by a student-centred approach, was used to design an online GI pharmacology-predominant module containing some pharmacotherapy learning activities. Students’ perception of the usefulness of the module was evaluated by survey, which consisted of 7 multiple-choice items in Likert-scale format and 4 open-ended questions. Twenty seven students participated in the study, recorded a 36% response rate. Majority of the students were satisfied with the module indicating it has improved learning effectiveness, learning efficiency, and self-efficacy. Students were engaged and motivated to learn from the module as evidenced from their active participation in the learning activities presented, including the discussion forums of pharmacotherapy case studies. This study demonstrated a creative approach of using students’ feedback in guiding the implementation of a constructivist framework in the design of an online pharmacology module for pharmacy students. The range of interactive learning activities detailed the various strategies of constructivism, something that was not explicitly described in the literature. The findings uphold the hypotheses of the study, and provided evidence that improved effectiveness of blended learning of pharmacology contributed to improved learning experience of pharmacotherapy.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Evaluating the internalisation of the intrinsic role of health advocacy of student pharmacists in a new integrated Bachelor of Pharmacy curriculum: a mixed-methods study
                                        
                                    

                                    
                                        Article
                                         Open access
                                         27 November 2023
                                    

                                

                                Li Hui, Candice Lau, Jolin Xin Ni Wong, … Leroy Koh

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Factors affecting pharmacology learning in integrated PBL in diverse medical students: a mixed methods study
                                        
                                    

                                    
                                        Article
                                         Open access
                                         21 March 2024
                                    

                                

                                S. A. Nicolaou, I. Televantou, … Persoulla Nicolaou

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        The Perceived Usefulness of a Problem-Solving Incorporated into Blended Learning in Nursing Education: A Descriptive Study
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2021
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    Availability of Data and Materials

              
              Snapshots of the module, and the data analysed in the present study are available from the author on reasonable request.

            

References
	Bandura, A. (1989). Social cognitive theory. In R. Vasta (Ed.), Annals of child development (Vol. 6)., Six theories of child development Greenwich: JAI Press.

                    Google Scholar 
                

	Bliuc, A., Ellis, R. A., Goodyear, P., & Piggott, L. (2011). A blended learning approach to teaching foreign policy: Student experiences of learning through face-to-face and online discussion and their relationship to academic performance. Computers & Education, 56, 856–864.
Article 
    
                    Google Scholar 
                

	Boeker, M., Andel, P., Vach, W., & Frankenschmidt, A. (2013). Game-based e-learning is more effective than a conventional instructional method: A randomized controlled trial with third-year medical students. PLoS ONE, 8, e82328.
Article 
    
                    Google Scholar 
                

	Chia, Y.L., Sen, A., Tha, K.K., & Lee, C.Y. (2017). An effective e-learning module for gastrointestinal disease pharmacology. In 11th international technology, education and development conference proceedings (pp. 1572–1580).

	Cook, D. A. (2007). Web-based learning: Pros, cons and controversies. Clinical Medicine, 7, 37–42.
Article 
    
                    Google Scholar 
                

	Crouch, M.A. (2009). An advanced cardiovascular pharmacotherapy course blending online and face-to-face instruction. American Journal of Pharmacy Education, 73, Article 51.

	Ellis, A. (2001). Student-centred collaborative learning via face-to-face and asynchronous online communication: What’s the difference? In G. Kennedy, M. Keppel, C. McNaught, & T. Petrovic (Eds.), Meeting at the crossroads: Proceedings of the 18th annual conference of the australian society for computers in learning in tertiary education (pp. 169–177). Melbourne: Biomedical Multimedia Unit, The University of Melbourne.

	Entwistle, N., & Tait, H. (1993). Approaches to studying and preferences for teaching in higher education: Implications for student ratings. Retrieved December 6, 2019, from http://www.eric.ed.gov/PDFS/ED359206.pdf.

	Garrison, D. R., & Kanuka, H. (2004). Blended learning: Uncovering its transformative potential in higher education. The Internet and Higher Education, 7, 95–105.
Article 
    
                    Google Scholar 
                

	Gokhale, A. A. (1995). Collaborative learning enhances critical thinking. Journal of Technology Education, 7, 22–30.
Article 
    
                    Google Scholar 
                

	Hagan, J. L., Armbruster, P., & Ballard, R. (2019). Barriers to research among Faculty at a health sciences university. American Journal of Educational Research, 7, 44–48.
Article 
    
                    Google Scholar 
                

	Harrap, N., Usman, S., McLoughlin, C., Orwell, S., Harris, S. A., Ling, V., et al. (2016). Using a blended approach to support calculation skills of pharmacy students. Pharmacy Education, 16, 189–198.

                    Google Scholar 
                

	Ilic, D., Hart, W., Fiddes, P., Misso, M., & Villanueva, E. (2013). Adopting a blended learning approach to teaching evidence based medicine: A mixed methods study. BMC Medical Education, 13, 169.
Article 
    
                    Google Scholar 
                

	Jonassen, D. (1999). Designing for constructivist learning environments. In C. M. Reigeluth (Ed.), Instructional-design theories and models: A new paradigm of instructional theory. New Jersey: Lawrence Erlbaum Associates.

                    Google Scholar 
                

	Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and development. New Jersey: Prentice Hall.

                    Google Scholar 
                

	Lee, C. Y., & Sen, A. (2018). Students voice in their learning: Incorporating students’ expectations in learning design of e-learning of pharmacotherapy. International Journal of Learning and Teaching, 4, 203–208.
Article 
    
                    Google Scholar 
                

	Lee, C. Y., White, P. J., & Malone, D. T. (2018). Online educational games improve the learning of cardiac pharmacology in undergraduate pharmacy teaching. Pharmacy Education, 18, 298–302.

                    Google Scholar 
                

	Lewin, L. O., Singh, M., Bateman, B. L., & Glover, P. B. (2009). Improving education in primary care: Development of an online curriculum using the blended learning model. BMC Medical Education, 9, 33.
Article 
    
                    Google Scholar 
                

	Lizzio, A., Wilson, K., & Simons, R. (2002). University students’ perceptions of the learning environment and academic outcomes: Implications for theory and practice. Study of Higher Education, 27, 27–52.
Article 
    
                    Google Scholar 
                

	Martens, R., Bastiaens, T., & Kirschner, P. A. (2007). New learning design in distance education: The impact on student perception and motivation. Distance Education, 28, 81–93.
Article 
    
                    Google Scholar 
                

	McLaughlin, J.E., Gharkholonarehe, N., Khanova, J., Deyo, Z.M., & Rodgers, J.E. (2015). The impact of blended learning on student performance in a cardiovascular pharmacotherapy course. American Journal of Pharmaceutical Education, 79, Article 24.

	Nazar, H., Omer, U., Nazar, Z., & Husband, A. (2019). A study to investigate the impact of a blended learning teaching approach to teach pharmacy law. International Journal of Pharmacy Practice, 27, 303–310.
Article 
    
                    Google Scholar 
                

	Panitz, T. (2002). The motivational benefits of cooperative learning. New Directions for Teaching and Learning, 1999, 59–67.
Article 
    
                    Google Scholar 
                

	Peterson, P. L., & Swing, S. R. (1985). Students cognitions as mediators of the effectiveness of small-group learning. Journal of Educational Psychology, 77, 299–312.
Article 
    
                    Google Scholar 
                

	Petit dit Dariel, O., Wharrad, H., & Windle, R. (2013). Exploring the underlying factors influencing e-learning adoption in nurse education. Journal of Advanced Nursing, 69, 1289–1300.
Article 
    
                    Google Scholar 
                

	Prat-Sala, M., & Redford, P. (2010). The interplay between motivation, self-efficacy, and approaches to studying. British Journal of Educational Psychology, 80, 283–305.
Article 
    
                    Google Scholar 
                

	Prensky, M. (2002). The motivation of game play. On the Horizon, 10, 5–11.
Article 
    
                    Google Scholar 
                

	Rovai, A., Ponton, M., Wighting, M., & Baker, J. (2007). A comparative analysis of student motivation in traditional classroom and e-learning courses. International Journal on E-learning, 6, 413–432.

                    Google Scholar 
                

	Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being. American Psychologist, 55, 68–78.
Article 
    
                    Google Scholar 
                

	Sancho, P., Corral, R., Rivas, T., Gonzalez, M.J., Chordi, A., & Tejedor, C. (2006). A blended learning experience for teaching microbiology. American Journal of Pharmaceutical Education, 70, Article 120.

	SETU. (2013). Monash University Student Evaluation on Teaching and Unit (SETU) report Semester 1, 2013 on unit PAC3421 integrated therapeutics: Respiratory and gastrointestinal disease.

	SETU. (2015). Monash University Student Evaluation on Teaching and Unit (SETU) report Semester 1, 2015 on unit PAC3421 integrated therapeutics: Respiratory and gastrointestinal disease.

	Skinner, E. A., & Belmont, M. J. (1993). Motivation in the classroom: Reciprocal effects of teacher behavior and student engagement across the school year. Journal of Educational Psychology, 85, 571–581.
Article 
    
                    Google Scholar 
                

	Sommerauer, P., & Müller, O. (2018). Augmented reality for teaching and learning—A literature review on theoretical and empirical foundations. Retrieved December 5, 2019, from https://aisel.aisnet.org/ecis2018_rp/31.

	Stein, D. (1998). Situated learning in adult education. Columbus: ERIC Clearinghouse on Adult, Career, and Vocational Education. Retrieved December 6, 2019, from www.edpsycinteractive.org/files/sitadlted.html.

	Taber, K. S. (2018). The use of Cronbach’s alpha when developing and reporting research instruments in science education. Research Science Education, 48, 1273–1296.
Article 
    
                    Google Scholar 
                

	Vijayaratnam, P. (2012). Developing higher order thinking skills and team commitment via group problem solving: A bridge to the real world. Procedia - Social and Behavioral Sciences, 66, 53–63.
Article 
    
                    Google Scholar 
                


Download references




Acknowledgements
I thank all the students who have participated in this research.


Funding
This study was supported by the Monash University Better Teaching Better Learning Education grant, MUM-BTBL-2016-005.


Author information
Authors and Affiliations
	School of Pharmacy, Monash University Malaysia, Bandar Sunway, 47500, Subang Jaya, Selangor, Malaysia
Chooi Yeng Lee


Authors	Chooi Yeng LeeView author publications
You can also search for this author in
                        PubMed Google Scholar





Contributions
The author designed and developed the module, collected and analysed the data, and wrote the manuscript.
Corresponding author
Correspondence to
                Chooi Yeng Lee.


Ethics declarations

              
              
                Conflict of interest

                There was no competing interest.

              
            

Additional information
Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Lee, C.Y. How to Improve the Effectiveness of Blended Learning of Pharmacology and Pharmacotherapy? A Case Study in Pharmacy Program.
                    Tech Know Learn 25, 977–988 (2020). https://doi.org/10.1007/s10758-020-09447-5
Download citation
	Published: 11 May 2020

	Issue Date: December 2020

	DOI: https://doi.org/10.1007/s10758-020-09447-5


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Blended learning
	Constructivist learning theory
	Online learning
	Pharmacology
	Pharmacotherapy
	Student-centred








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.204.231.129
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    