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Accreditation authorities expect medical schools to increase their teaching standards and

civic engagement, despite limited resources. The aim of this study was to investigate the

feasibility of community-based (CB) electrocardiography (ECG) instruction in semesters 4

and/or 5 of the undergraduate MBChB programme at the University of the Free State in

Bloemfontein, South Africa. A literature review and 34 structured interviews were

employed, using a mixed-methods QUAN (þqual) research design. Regarding the preclin-

ical phase, 18 interviewees strongly supported community-based learning (CBL) and 21

strongly supported task-based (TB) CBL. Responses were more conservative regarding the

practicability of TB CBL. Twenty-two interviewees supported preclinical phase ECG-specific

CBL. There was more support for implementing CB ECG in the clinical phase than in the

preclinical phase. Challenges identified included finances, transport, personnel availability,

clinic space, curriculum time constraints, student and driver absenteeism, and ethical

aspects. Solutions for the preclinical phase included combining electrocardiography with

other CBL tasks. Many interviewees supported preclinical phase TB CBL, although several

factors determine its feasibility. Availability of human and other resources and curriculum

time significantly impact CB ECG learning. Solutions necessitate additional location-

specific research.

Copyright © 2016, The Authors. Publishing services by Elsevier B.V. on behalf of

Johannesburg University. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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What the doctor can do 
(technical intelligence)

How he does it 
(academic, emotional, 
analytical and creative 
intelligence)

His personal and 
professional attributes 

Fig. 1 e The three-circle Dundee model (Harden, 2007;

Harden et al., 1999).
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1. Introduction

Globally social reform objectives influence medical curricu-

lum reform (HPCSA, 2010; McLean, 2004; SAQA, 2013; WFME,

2003, 2012).

In 2000, the University of the Free State (UFS) in Bloem-

fontein, South Africa, introduced a five-year integrated

outcome-based undergraduate medical curriculum, with exit-

level outcomes appropriate for training general practitioners

(HPCSA, 1999), in accordance with quality assurance policies

(UFS, 2006, 2009). Currently (for electrocardiography; ECG)

230 min of classroom teaching and 100 min of practical

(Clinical Skills Unit) instruction are included in semester 4 of

the five semester preclinical phase. One hour of more

advanced practical instruction is subsequently provided by

clinicians in the Clinical Skills Unit during semester 5 (UFS,

2015e2016, 2016).

The paucity of documented research (from 1995 until the

study commenced) regarding early phase community-based

(CB) ECG learning in undergraduate medical curricula was

possibly due to several other logistically easier andmore cost-

effective ECG educational strategies that can be employed

(Burke, Gnall, Umrudden, Kyaw, & Schick, 2008; Celikkan,

Senuzun, Sari, & Sahin, 2013; Jeffries, Woolf, & Linde, 2003;

Mahler, Wolcott, Swoboda, Wang, & Arnold, 2011; Raupach

et al., 2010; Romanov & Kuusi, 2009; Rubinstein, Dhoble &

Ferenchock, 2009; Smith, Prybylo, & Conner-Kerr, 2012).

The principal aim of this study was to improve preclinical

phase ECG training in the UFS undergraduate medical cur-

riculum, in order to improve patient outcomes and promote

more cost-effective patient care (Crawford & Doherty, 2010;

Jevon, 2010). A secondary aim was to categorise key factors

that impact early phase CB ECG learning, to provide a check-

list that may streamline decision-making at medical schools

(locally and abroad) in this regard.

Work-integrated learning (WIL) has multiple, diverse ben-

efits for students' development (CHE, 2011). However, a

distinction between the preclinical (basic sciences) and clin-

ical phases of traditional curricula often results in late expo-

sure of students to patients (McLean, 2004).

Effective CBE requires outcome-appropriate educational

strategies, such as those included in the SPICES model

(Harden, 2007; Harden, Sowden, & Dunn, 1984; Karim,

Abdulghani, & Irfan, 2011), that address priority community

issues (HPCSA, 2011; Magzoub & Schmidt, 2000).

Harden identified greater theory-practice integration and

the development of a “reflective practitioner” as advantages of

undergraduate task-based learning (TBL) (Parry, 1989), but

initially less emphasis was placed on TBL in the earlier phases

of undergraduate medical curricula (Harden, Laidlaw, Ker, &

Mitchell, 1996; Ozkan et al., 2006; Virjo, Holmberg-Marttila, &

Mattila, 2001).

The educational three-circle Dundee model (Harden, 2007;

Harden, Crosby, Davis,& Friedman, 1999) (Fig. 1) indicates that

progress in learning occurs by an increase in the breadth of

mastery, depth or complexity of learning, knowledge appli-

cation (in various contexts), and proficiency. Electrocardiog-

raphy, as procedure, corresponds with the inner circle and

electrocardiogram interpretation corresponds with the
middle and outer circles of the Dundee model. However,

optimally presented CB ECG learning also includes aspects of

the outer circle (such as self-confidence, time management

and initiative) which significantly increases the educational

value thereof.

1.1. Research objectives

The following research objectives guided an investigation of

the feasibility of CB ECG instruction during semesters 4 and 5

of the UFS undergraduate MBChB curriculum:

1. To identify the key challenges that influence the feasibility

of introducing CB tasks in the preclinical phase of a South

African undergraduate MBChB curriculum.

2. To obtain CB and CB ECG related feasibility data from:

a. senior faculty personnel involved in the UFS under-

graduate medical curriculum

b. personnel teaching cardiovascular system-related con-

tent or involved in UFS undergraduate curriculum

community-based learning (CBL).
2. Methods

The theoretical basis for the research (based on a compre-

hensive literature review, to formulate appropriate interview

questions) was qualitative. A mixed-methods design (quali-

tative data embedded in a larger amount of quantitative data)

was applied, to clarify and contextualize the quantitative data

(Creswell & Plano Clark, 2011) and prioritize key challenges

regarding CB ECG learning in the preclinical phase of the UFS

undergraduate MBChB curriculum. The literature review and

collection of qualitative data were used to address the first

research question. The second research question was mainly

addressed by collecting quantitative data (and subsequently

integrating the quantitative and qualitative results). The

researcher mainly applied a positivist (objective and deduc-

tive) approach with some elements of the interpretivist

approach (UWE, 2007:Online). The point of interface, where

http://dx.doi.org/10.1016/j.hsag.2016.11.005
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the qualitative and quantitative strands weremixed, occurred

at the level of research design and during data collection and

data interpretation (Creswell & Plano Clark, 2011).

Audio-recorded structured interviews were conducted

with a purposive sample of 34 (91.9%) of 37 eligible re-

spondents (based on one essential and at least one additional

inclusion criterion) (Table 1).

Ethical approval for the research was obtained from the

Faculty of Health Sciences Ethics Committee (ECUFS no. 218/

2012), the Dean of the Faculty of Health Sciences, the Vice-

Rector: Academic of the UFS and the Head of the School of

Medicine.

2.1. Data collection

A fixed one-phase mixed methods design (in which quanti-

tative and qualitative data were concurrently collected in a

predetermined way) was used (Creswell & Plano Clark, 2011).

An invitation letter, the interview questionnaire, and consent

form were electronically mailed and personally delivered to

each potential interviewee in advance. Interviewees could

therefore provide carefully considered responses (graded on a

Likert scale) to closed ended questions (which represented the

quantitative data) during the interview, prior to their com-

ments and responses to open ended questions (which repre-

sented the qualitative data).

The researcher contacted non-respondents within ten

days of delivery, to optimise the response rate. The interview

questionnaire was provided in English or Afrikaans, since all

recipients were English- or Afrikaans-proficient (UFS, 2003),

but recipients could request the documentation in another

language, if preferred. Written informed consent was ob-

tained prior to each interview.

The researcher conducted all the interviews, during which

the quantitative data questions directly preceded the related

qualitative data questions. The researcher ticked the quanti-

tative data boxes on a hard copy of the interview
Table 1 e Interviewee eligibility criteria.

Number Description of criterion

1a Has a permanent appointment at the UFS Faculty of Heal

Sciences for a minimum of five years

2 Is currently a module leader and/or session presenter for

semesters 4 and/or 5 modules of the UFS undergraduate

medical curriculum

3 Is currently directly involved in the senior management,

quality assurance, programme planning or administration

of the preclinical

phase of the UFS undergraduate MBChB curriculum

4 Is currently involved in CBL in the undergraduate UFS

MBChB curriculum

5 Is currently involved in teaching and learning

related to the

cardiovascular system in the preclinical or clinical

phases of the undergraduate medical curriculum

a Essential criterion.
questionnaire and made some explanatory and observational

notes to complement the recorded qualitative data. The

researcher transcribed the qualitative data by listening to the

audio-recordings.

The data from two pilot interviews were included in the

main study, since no methodological changes were effected

after these interviews.
2.2. Data analysis and interpretation

Quality control regarding data capturing was performed

before data analysis commenced.

The Department of Biostatistics (UFS Faculty of Health

Sciences) assisted with the analysis of the quantitative data.

The researcher analysed the qualitative data by:

1. obtaining an overview of the qualitative data documented

in each interview transcript;

2. electronically compiling the qualitative data;

3. identifying, coding and ordering the main themes, cate-

gories and sub-categories;

4. categorising the data;

5. selecting (and translating from Afrikaans into English,

where necessary) appropriate quotations; and

6. comparing the qualitative and quantitative results in each

category.

During data interpretation, the quantitative and qualitative

results were integrated to try and answer the two (equally

important) research questions more comprehensively and

contextually.

Two pilot interviews improved the reliability of the quan-

titative data collected.

Internal validity was addressed by the biostatistician,

researcher and principal supervisor checking the quantitative

data. A comprehensive literature study (to formulate appropriate
Motivation for choice of criterion

th Non-permanent staff members may not be available for an

interview or may not have the necessary expertise or

interest required for participation. Staff members with a

minimum of five years' experience have gained valuable

knowledge, experience and insight regarding the

undergraduate UFS MBChB curriculum

Has personal experience and knowledge of the

semester 4 and/or 5 modules and level of student

training required

Has knowledge and experience regarding the

management, quality assurance, programme

planning and administration of the UFS undergraduate

MBChB curriculum

Can provide valuable input regarding community-based

undergraduate medical training

Can provide valuable input regarding cardiovascular system

related learning
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interview questions) was performed to ensure external validity

(i.e.applicability/repeatability insimilarcontexts) (Bryman,2012).

Interpretive rigour (Dellinger & Leech, 2007) regarding the

qualitative results was promoted by the verification of inter-

view transcript content by the principal supervisor and

particular interviewee (to minimise researcher bias) and the

use of direct interviewee quotations and translations of non-

English quotations (to optimise data categorisation). The use

of well-defined eligibility criteria and audio-recordings pro-

moted research trustworthiness (reflecting noteworthy re-

sults, as described by Babbie & Mouton, 2012).

During data collection, ethical practices (concerning loca-

tion, communication and confidentiality) were applied.

Regarding the confidentiality of responses, a number coding

system was used (to replace personal identifiers on the data

sheets) and the interview transcripts were stored in a locked

cabinet. The qualitative electronic data could only be accessed

by the researcher and the two supervisors.
3. Results

The quantitative data were used to objectively evaluate (in

terms of frequencies and percentages) the feasibility aspect of

the study: participants' responses regarding the various sub-

categories of interview questions were compared. Only the

most importantquantitative results are reported in this article.

Three interviewees did not answer the interview questions

that specifically pertained to electrocardiography-related or

community-based learning because they had no previous

experience thereof. They did, however, provide valuable

qualitative information regarding the instructional and

logistical aspects of the undergraduate UFS curriculum.

Of 32 interviewees, 18 (56.2%) strongly supported

community-based learning (CBL) in general, and 21 (65.6%)

strongly supported task-based (TB) CBL, for the preclinical

phase. Responses were more conservative regarding the

practicability of TB CBL.

Forthepreclinicalphase,7.2%moreinterviewees (n¼25of32

respondents; 78.1%) expressed a favourable opinion regarding
Fig. 2 e Opinions regarding preclinical phase CBL [n ¼
community-based learning (CBL) in general, as opposed to ECG-

specific CBL (n¼ 22 of 31 respondents; 70.9%) (Fig. 2).

Other notable quantitative findings appear in Table 2.

The qualitative data deepened the researcher's under-

standing concerning the complexity and prioritization of the

key feasibility factors.

A summary of the most important qualitative results

follows:
3.1. CB learning in general

Prominent UFS challenges include transport, finances, the

ethical aspects, availability of personnel, curriculum time

constraints, student and driver absenteeism, and available

clinic space. Possible solutions for these challenges include

sound planning, appropriate policies, the necessary admin-

istrative and political will for resource allocation, the filling of

all available posts, the motivation of stakeholders, nearer lo-

cations, the use of smaller student rotational groups, bus

transport and student log books.
3.2. Task-based CBL

Potential advantages of TB CBL include: (i) student-related ad-

vantages: consolidation of theoretical knowledge, contextual

application of knowledge, development of interpersonal-,

time management- and problem-solving skills, communica-

tion and teamwork, and student motivation; and (ii) commu-

nity-related advantages (as opposed to TB learning in the skills

laboratory): potentially cost-effective ECG screening and

improved community perceptions regarding access to ECG

screening.

Student-, curriculum- (e.g. time), resource- (e.g. venue and

staff) and task-related factors impact the feasibility of TB CBL

in the UFS preclinical phase (Table 3).
3.3. UFS undergraduate CB ECG learning

The most prominent resource-related prerequisites for UFS

preclinical and clinical phase CB ECG learning are the
32] and preclinical phase CB ECG learning [n ¼ 31].

http://dx.doi.org/10.1016/j.hsag.2016.11.005
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Table 2 e Summary of important quantitative results.

1. Support of CBL, TB CBL and CB ECG learning in the undergraduate medical curriculum (preclinical and clinical phases)

For the preclinical phase, 7% more interviewees (percentages of 32 and 31 respondents, respectively) were favourably disposed towards CBL (in

general) than to CB ECG learning

Ten per cent more (of 31 respondents in each case) supported CB ECG learning in the clinical phase than in the preclinical phase

% Characteristic (for 32 respondents)

94 Supported the statement “Task-based CBL is appropriate for the preclinical phase of the UFS undergraduate medical

curriculum”

91 Agreed with the statement “There are other advantages of task-based CBL that do not apply to task-based learning in

the skills laboratory”

84 Agreedwith the statement “The advantages of implementing task-based CBL in the preclinical phase of the UFSmedical

curriculum outweigh the disadvantages (such as the extra time required, cost and transport arrangements)”

75 Agreed with the statement “The challenges/obstacles/limitations of task-based CBL (such as the cost implications,

available time in the programme, available staff, transport arrangements and ethical issues) can be overcome in the UFS

undergraduate medical curriculum”

66 Expressed a very favourable attitude/opinion regarding task-based CBL in the preclinical phase of the UFS

undergraduate medical curriculum

2. Opinions regarding the academic appropriateness of ECG as CB learning task in the preclinical phase (for 31 respondents)

More participants (15 opposed to 12, with 4 remaining neutral) agreed than disagreed that another cardiovascular system-related task will be

more suitable for TB CB learning in semesters 4 and/or 5, although some interviewees suggested that electrocardiography can be combined

with another cardiovascular system-related task in the preclinical phase

% Characteristic (for 31 respondents)

81 Agreed that CB electrocardiography, as a learning task, is appropriate for undergraduate medical education

61 Agreed thatmost of the electrocardiography-related learning outcomes for the preclinical phase can be addressed in the

clinical skills unit in combination with simulation training, which renders task-based community-based

electrocardiography training unnecessary

3. Opinions on how preclinical phase ECG learning should be presented (for 31 respondents)

% Characteristic

90 Agreed that electrocardiography, in the preclinical phase, should preferably (if possible) be taught by lecturers who have

clinical experience of electrocardiography

97 Agreed that the basic elements of normal electrocardiography, with a limited number of abnormal electrocardiographic

patterns, should be taught in the preclinical phase of the UFS undergraduate medical curriculum

4. Opinions regarding the practicability of implementing CB ECG learning in the preclinical phase (of 32 respondents)

The same number of respondents (i.e. 20) indicated that there is sufficient time to implement four hours of CBL per semester in semesters 4 and

5, respectively

To a large degree, the interviewees as a group were not convinced that the advantages of CB ECG learning in semesters 4 and 5 justify the extra

costs involved, although their responses were more favourable regarding the non-human resource-related cost-benefit balance than

regarding the human resource-related cost-benefit balance
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availability of ECG machines and supervisors who can refer

patients for further management.

3.4. UFS challenges regarding CB ECG learning

These can be categorised into:

Resource-related challenges: finances, the availability of a

competent clinical supervisor to assist with patient manage-

ment, space at the learning sites, functional equipment and

ECG consumables, and student transportation and overnight

accommodation at distant locations.

Curriculum-related challenges: appropriate strategic plan-

ning, implementation guidelines, learning outcomes, pre-

sentation of the learning content (constructive alignment,

chronology and time allocation) and patient selection.

Personnel-related challenges: e.g. the co-operation of clinic

personnel and obtaining a “motivating” champion.

3.5. UFS solutions regarding undergraduate CB ECG
learning

These include a trial implementation period with analysis of

the time required, a structured approach, clearly formulated

learning outcomes, one CB six-hour practical session,
electronic submission of ECG recordings for quality control of

ECG interpretation and linking clinical phase CB ECG learning

to existing community-based rotations.
3.6. Preclinical phase ECG learning

For optimal preclinical phase ECG learning, clinicians should

assist with curriculum development and assessment, in-

structors should preferably have clinical ECG experience,

students require prior foundational knowledge and profi-

ciency regarding normal electrocardiographs, and a limited

number of common abnormal ECG patterns should be taught.

Appropriate preclinical phase ECG learning outcomes are:

� the clinical value of electrocardiography

� quality assurance regarding the practical registration of

ECGs: standardisation etc.

� basic ECG components: interpretation and normal ranges

� determination of the cardiac axis

� basic concepts (sinus rhythm, nodal rhythm, extrasystole,

escape rhythm etc.)

� rate variations and their underlying mechanisms (brady-

cardia, tachycardia, sinus arrhythmia etc.)

http://dx.doi.org/10.1016/j.hsag.2016.11.005
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Table 3 e Key challenges impacting CB ECG learning.

Categories Key challenges

A. Faculty-related Issues

1. Faculty policy-related issues � Willingness of training institutions to use and share open educational resources

� Willingness to collaborate with other stakeholders in the health and education sectors to

optimise medical training and service delivery

2. Sustainable resource-related

issues (all dependent on funding)

2.1 Personnel-related issues � Availability of competent technical, administrative and medical staff

� Time constraints

2.2 Non-personnel-related issues � Availability of educational media and functional equipment

� Availability of cost-effective and reliable transport to community learning sites

3. Learner-related issues � Learners' prior knowledge, experience and practical skills

� Learners' attitudes toward learning and patient care

� Learners' individual learning needs and difficulties (including disabilities)

4. Curriculum-related issues � Alignment of curriculum content with current global and national educational accreditation

standards

� A competency-driven instructional design in alignment with international and local meta-

core competencies including: (i) medical expert; (ii) communicator; (iii) collaborator as a

member of inter- and transprofessional teams; (iv) manager; (v) health advocate; (vi) scholar;

(vii) professional; and (viii) appropriate attitudes and behaviour patterns

� Appropriately formulated learning outcomes and objectives

� Alignment of learning activities with the medical curriculum exit-level outcomes and SAQA

critical cross-field outcomes

� Appropriate course content and the chronology thereof for horisontal and vertical integration

� “Early patient contact, gradually including participation in patient care” and “structure the

different components of clinical skills training according to the stage of the study program”

(WFME 2012:22)

� Support provided for self-directed learning

� Teaching that promotes critical thinking in learners

� Informed, objective consideration of the availability of alternative instruction methods

B. Community-related issues

1. Patient-related issues � Contextual priority health needs that require collaboration between the educational and

health care systems

� Patient-related ethical issues

2. Location-related issues � Appropriate and available learning venues: personnel and non-personnel logistics

� Physical infrastructure, including piped water and a stable electricity supply

� Contextualisation of didactic material at community sites
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� common arrhythmias and their underlying mechanisms:

atrial fibrillation, atrial flutter, ventricular fibrillation,

atrioventricular and intraventricular conduction delays

� ECG characteristics ofmyocardial ischaemia and infarction

and recovery from myocardial infarction

� basic electrolyte disturbances: hyperkalaemia,

hypokalaemia

� the four types of cardiac arrest.

More appropriate alternative cardiovascular system-

related CB tasks are:

� cardiovascular health counselling

� the cardiovascular history (including the patient's risk

assessment)

� body mass index and hip-waist ratio determination

� the cardiovascular examination

� blood pressure measurement

� glucosemetry

� urinalysis

� fundoscopy

� venepuncture.
4. Discussion

Application of the mixed methods research design clarified

the reasons for participants' concerns and recommendations

regarding the feasibility and sustainability of preclinical phase

CB ECG learning.

Responses regarding CBL, TB CBL and CB ECG learning at

the UFS were generally favourable. Effective CBL and pre-

clinical phase TB CBL require the initial formulation of

appropriate learning outcomes (that are aligned with well-

defined tasks) and optimal time utilisation.

The more complex the logistical arrangements for a CBL

task are, the more appropriate it is to introduce the task in a

later curricular phase, where the task can be combined with

other clinical tasks. (Although electrocardiography tasks can

be combined with other tasks in the preclinical phase, ten

percent more respondents supported clinical phase as

opposed to preclinical phase CB ECG learning.)

Most interviewees supported preclinical phase CBL and CB

ECG learning, if the associated resource related challenges

could be addressed, but most interviewees preferred a non-

http://dx.doi.org/10.1016/j.hsag.2016.11.005
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ECG cardiovascular system-related task for preclinical phase

TB CBL.

Positive factors impacting the benefit-cost ratio of CB ECG

learning included the fact that CBL is an HPCSA accreditation

requirement, the earlier exposure of students to authentic

contexts, greater student awareness of the value of electro-

cardiography and that ECG can be combined with other CBL

tasks. Negative factors included the concern that “controlled”

situations are difficult to achieve in the community, the

formulation of appropriate “community-based” learning out-

comes may be complex, the ongoing personnel constraints

and the lack of ECG machines in some venues.
5. Strengths and limitations

Useful data were collected due to the diversity of interviewee

occupational roles. The categorisation of the key impact fac-

tors may be useful for curricular development (by stream-

lining decisions regarding CBL during the early phases of

medical curricula) at other South Africanmedical schools and

abroad.

The UFS undergraduate medical curriculum currently dif-

fers from other South African medical curricula (regarding

duration and the arrangement of content): this may limit

direct application of some of the solutions identified. At the

time of the study, there were few documented results of

similar South African-based studies with which the research

findings could be compared, and time and budgetary con-

straints limited the context to the UFS.
6. Recommendations

The feasibility factors regarding a particular CBL task should

be evaluated in the light of the context-specific accredited exit

level outcomes and relevant pedagogical models. Catego-

risation of these factors (Table 3) can direct decisions and

future research so that the most difficult issues are addressed

first, in the most cost- and time-effective way.

The perspectives of all stakeholders should be investigated

and Faculty should collaborate with the community to align

the learning tasks to the capacity of the available community

personnel and appropriate standards of patient care. Clear

guidelines for ethical conduct of all stakeholders should be

formulated.

Appropriate policies, sound planning, the necessary

administrative and political will for resource allocation, the

filling of all available personnel posts, nearer locations, the

motivation of all stakeholders, well-defined learning tasks

(with appropriate learning outcomes at the applicable level),

the use of student log books, smaller rotational groups, and

reliable bus transport should increase the feasibility of

including TB (including ECG) CBL in the UFS undergraduate

medical curriculum. A variety of CBL locations should be

investigated, due to the limitations in space at local clinics.

Since 30 of 32 respondents (93.8%) supported the use of

preclinical phase TBCBL, a short-term trial investigating the use

of a CB cardiovascular system-related task during semester 4 or

5 is justified. The possibility that students in the preclinical
phasemay be able to share logistical resourceswithmore senior

students should be investigated. Four hours of CBL in semesters

4 and 5 will require strategic planning, but a combination of

related tasks will increase the practicability thereof.

A delineation of appropriate ECG learning outcomes for the

preclinical phase can assist with the structuring of appro-

priate community-based ECG activities:

Semester 4

1. The clinical value of electrocardiography

2. Practical (procedural) aspects concerning ECG registration

3. Basic ECG interpretation: components, normal ranges,

rate, rhythm

4. Determination of the cardiac axis

5. Basic concepts (sinus rhythm, nodal rhythm, extra-systole,

escape rhythm etc.)

6. Rate variations and their underlying mechanisms

7. The ECG diagnosis of cardiac hypertrophy

8. Typical ECG characteristics of myocardial ischaemia and

infarction

9. Common arrhythmias and their underlying mechanisms:

extrasystoles, atrial fibrillation, atrial flutter, ventricular

fibrillation, atrioventricular conduction delays

Semester 5

1. Typical ECG characteristics of recovery from a myocardial

infarction

2. Intraventricular (bundle branch) conduction delays

3. Basic electrolyte disturbances: hyperkalaemia and

hypokalaemia

4. The four different types of cardiac arrest
7. Conclusion

Most participants preferred a non-ECG cardiovascular system-

related task for preclinical phase TB CBL. More interviewees

supported clinical phase as opposed to preclinical phase CB

ECG learning, which can be ascribed to the complexity of ECG

interpretation and subsequent patient management.

The “big three” challenges identified were:

� on-going availability of resources (i.e. competent supervi-

sors, supportive personnel, appropriate learning sites,

infrastructure, and cost-effective, reliable transport);

� curriculum time allocation; and

� adherence to appropriate ethical standards.

The “big three” solutions identified, were:

� appropriate resource allocation;

� appropriate time allocation; and

� refinement of Faculty policies for ethical conduct.

The identification and formulation of appropriate learning

outcomes (based on the exit level outcomes and construc-

tively aligned and integrated with other curricular content)

http://dx.doi.org/10.1016/j.hsag.2016.11.005
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will enhance the feasibility of undergraduate CB ECG learning

and assist with the optimal implementation thereof.

Consideration of the most important impact factors iden-

tified (Table 3) can assist other medical schools to assess the

feasibility of TB CBL in their undergraduate curricula.
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