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					Abstract

					The role of surgical education in the prevention and management of surgical disorders remains an important topic for study. In the absence of sufficient resources, developing countries struggle to meet the growing demands for adequate surgical services. People living in remote and underdeveloped areas, lacking modern medical facilities, are at significant risk for increased morbidity and mortality. To ameliorate this dilemma requires the identification and implementation of educational programs and curricula that provide training and experience that can be provided in remote communities. Governments of countries with limited resources must identify, retain, and develop methods of surgical practice and education that will result in adequate care to surgical patients, particularly those living in remote communities who do not have access to current standards of care. The primary objective of this paper is to document and share educational and management activities that may have a significant impact on lessening the global burden of diseases and conditions requiring surgery; also, promoting a surgical care approach that is affordable and can be applied in various ways to obtain satisfactory results in countries with limited resources.
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			Introduction

			According to Collin, Brown, & Newman (1989), “Cognitive apprenticeship focuses on ‘learning-through-guided-experience’ on cognitive and metacognitive skills and processes” instead of the physically particular craft or trade that is the focus of traditional apprenticeships [1]. Cognitive apprenticeship (CA) is intended to enable apprentices to learn strategies and skills in the context of their application to real problems within a culture focused on and defined by expert practice. Required media in CA includes experts, peers, instructors, or apprenticeship-based computer systems. CA encourages reflection on differences between novices and expert performance. In CA, tasks are sequenced to reflect the changing demands of learning: increasing complexity, increasing diversity, and global before local skills. The facilitator’s role in CA involves modeling, coaching, and scaffolding to help students acquire an integrated set of cognitive and metacognitive skills through processes of observation, and of guided and supported practice [2].

			CA instructional strategies include:

			
					Modeling that involves an expert’s carrying out a task so 

that student observe and build a conceptual model of the processes required to accomplish the task.Coaching that consists of observing student’s performance and offering hints, scaffolding, feedback, modeling, reminders, and new tasks.

					 Scaffolding provided by the teacher to help the student carry out a task. 

					 Articulation that gets students to express their knowledge, reasoning, or problem-solving processes in a domain.

					Reflection that enables students to compare their problem-solving processes with those an expert, peer, and an internal cognitive model of expertise.

					 Exploration as a method of teaching sets general goals for students and encourages students to focus on Particular sub goals of interest to them. 

					And performance-based assessment [1-3] (Figure 1).[image: ]
Note: Reproduced from Islam [4], CA assumes that people learn from one another through observation, imitation, and modeling. In CA, experts (usually teachers or mentors) demonstrate a task explicitly. New students or novices build a conceptual model of the task at hand. According to Collins & Stevens (1982): Students to articulate their knowledge, reasoning or problem-solving process in a domain: a process known as “scaffolding”. They compare their problem-solving processes with those of an expert or another student, and ultimately develop an internal cognitive model of expertise (page 483) and reflect on and analyze their performances to understand and improve their behavior towards that of the expert: a process known as “reflection”. Finally, the mentor or teacher slowly withdraws the supports and allows the student to frame problems within the domain and try to solve these problems: a process known as “exploration” [5].
Discussion
The governments of many countries with limited resources (CLR) are expected by their constituents to provide high quality and up-to-date surgical services. However, in practice, most populations of CLR experience inadequate access to basic and essential health care services [6]. Thus, there is a push by governments of CLR to close the gap between modern medical technology and procedures and the elemental practices typical of CLR. However, these governments should proceed with caution and due diligence, particularly regarding surgical procedures. The adaptation of modern technologies, such as laparoscopic and robotic surgical services for CLR is desirable but must not replace the traditional surgical procedures and skills and clinical approaches which remain the most affordable and, therefore, appropriate services for the vast majority of the world’s population [7]. Choy et al. [8] provided clear guidelines for overcoming the “barriers to the uptake of laparoscopic surgery in lower-middle-income countries”. 
They identified the three overarching barriers:


			

			
					The organizational structure for funding laparoscopic procedures

					The hierarchical nature of the local surgical culture

					The expertise and skills associated with a change in practice [8]The 1904 William Halsted models of surgical residency programs adopted worldwide have been modified in some developing countries to include primary examination, rural surgical posting, and submission of a dissertation for final certification [9]. Ajao [9] concluded: “The innovations introduced into surgical residency training programs in developing countries are the result of the misconception of what surgical residency training programs entail” [9]. Other researchers in this field, such as Blankstein [10] supported a model of structured online surgical education and concluded that structured online courses in neurosurgery “allow for dynamic feedback and delivery of educational material in a ‘time-locked’ curriculum” They also added that curriculum design should create courses that “fill specific needs or identify educational objectives” [10]. Special attention is required for coping with the “large burden” demands for coping with orthopaedic diseases in developing countries [11]. A significant increase in the number of service providers and orthopaedic training programs is required to address these conditions [12]. 
International collaboration has a role in meeting this deficiency as reported by Cameron [13] in “International surgery: the development of postgraduate surgical training in Guyana” [13]. They concluded: “Guyana has proven that, with visiting faculty assistance, it can mount postgraduate training suitable to national needs and will provide a career path to encourage its doctors to remain and serve their country” [14]. Medical student clerkships and electives contribute through “supervised, independent student learning and global health service that is integrated into a traditional surgical clerkship” [15]. The consortium approach to surgical education was illustrated by Cook M et al. [16]. 
They identified seven areas of educational need: 


			

			
					Formal didactic

					Increased clinical mentorship

					Longer-term alliance presence

					Equitable distribution of teaching time

					Improved coordination

					Language skills

					Reciprocal exchange rotations at US hospitals [16]Similar missions to Haiti and Brazil have provided surgical services to underserved populations, training local doctors and building local sustainability [17,18]. Also, several institutions have reported on successful global health activities for surgical residents and faculty which were effectively integrated into an academic surgical residency program through relationships with training programs in low-income countries [19].
The role of the internet in promoting new surgical skills in developing countries has been recognized. Medical students in Nigeria, participating in a cross-sectional survey by a structured self-administered questionnaire, made responses which led to the following conclusion: In our setting, a substantial number of undergraduate medical students are familiar with the use of internet tools for learning and believe that the tools may have utility in surgical education. However, to further consolidate and enhance the learning experience, it may be useful to integrate the learning modality with the traditional model if teaching through a well thought out curriculum modification [20]. Udwadia [21] reflected on fifty years of surgical education in India, as follows: Surgical training has to be tailored to the specific needs of each country. Surgery is a humanitarian science. The thrust of surgical training in India should be, and hopefully will be, not just to be on par with the developed world, but more important, to ensure good surgical care to all Indians, in all places [21]. CA, when applied to traditional methods of surgical education as well as the newer methods utilizing digital technology for tele-simulation training, is the approach most likely to reduce the unmet surgical needs and burdens of CLRs and communities which are remote and have limited resources [22,23].
Conclusion
In their rightful and duty-bound quest to stay current in the latest surgical techniques, governments of countries, especially those with limited resources, should look for innovative, acceptable, and economical ways to keep their surgical training up-to-date. For traditional and especially, advanced surgical techniques, cognitive apprenticeship can be utilized as an effective and particularly economical means to train surgeons skilled in the latest surgical techniques. Cognitive apprenticeship is an accepted learning method that has been recognized for thirty years. It utilizes the interactions of experts, peers, instructors, or apprenticeship-based computer systems [1,2]. It involves modeling, coaching, scaffolding, articulation, and reflection; and includes performance-based assessment [3,4]. In short, proponents of cognitive apprenticeship have shown that students, and in this case surgical students, learn from mentors, experts, and peers through observation, imitation, and modeling. However, governments of countries with limited resources should remain mindful to keep and practice their traditional procedures as these are the procedures that most of the patients will be administered, particularly in outlying areas.
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Figure 1: Performance-based assessment (online).
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