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BACKGROUND
Teaching is a process of conveying a body of knowledge to a group of students. Pedagogy is the science
and art of education including teaching methods and practice (Churchill et al, 2011).

Teaching methods can be considered the pedagogic approach utilised by instructors to facilitate a set of
learning outcomes expected of an “ideal curriculum”. In our area of interest teaching methods in Anatomy
include student dissection, inspection of prosected specimens, the use of models and computer-assisted
learning (CAL), didactic teaching, living and radiological anatomy (Kerby, Shukur & Shalhoub, 2011). The
suitability of a given teaching method to achieve specific learning outcomes is encompassed by the concept
of “fitness for purpose”. The teaching methods mentioned above of dissection, prosection, the use of
models, living anatomy and radiological methods all demonstrate good “fitness for purpose” as reported by
experts and medical students (Patel & Moxam, 2008; Kerby et al., 2011). In particular, both groups agreed
that dissection was an excellent ‘‘fit’’ for the purpose of obtaining a 3-D conceptualisation of human
anatomy (Patel & Moxam, 2008). The traditional didactic method of teaching and new innovative
techniques such as CAL was not rated as effective as the previously mentioned methods (Kerby, Shukur and
Shalhoub, 2011).

Learning methods are the strategies that students take to organise and assimilate learning matter, it is
their way of engaging a learning task. It is important at this stage that we distinguish these strategies from
student learning styles which categorise common ways in which students learn such as visual, auditory or
kinesthetic. These are not the subject of this review. Students are known to adopt different approaches to
learning methods, which may be classified as: superficial learning, deep learning and strategic learning.
Superficial learning focuses on the assimilation of factual knowledge and memorisation, whereas deep
learning occurs when the student makes connections with the broader knowledge on the topic,
incorporating the significance of what is being taught. A third learning entity, “strategic” learning is often
used where a large volume of information is to be learned. Here the learner may use rote memorisation (a
superficial learning technique) as a stepping-stone to deep learning switching between the two in response
to perceived changes in the relative significance of content areas. Deep learning has been considered to be
the most successful approach in achieving desired learning outcomes (Newble & Entwistle, 1986). In
contrast, and for our purposes, superficial approaches result in significantly worse anatomy grades (Ward,
2011).
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The Basic Science of Anatomy
Knowledge retention is dependent on factors including intelligence, attitude and the learning strategies
employed. Students often adopt a strategy of superficial learning in anatomy units due to the large volume
of information presented. Superficial learning strategies negatively impact on retention of anatomy (Ward,
2011). Indeed, retention of basic science knowledge has been best described by a “negatively accelerated
(logarithmic) forgetting curve” (Lazic et al., 2006). Approximately 25% of knowledge is lost after one year
(Custers, 2010). A recent report of 5th year chiropractic students in Australia reported that only 38% of the
cohort was able to accurately identify all eight carpal bones (Strkalj et al., 2011). This test has been used
previously as a benchmark for anatomical knowledge in both Physical Therapy and Medical student
populations (Valenza et al., 2012; Strkalj et al., 2011; Spielmann & Oliver, 2005).

While teaching methods and learning strategies are not quantifiable, knowledge retention can be
measured through reliable and valid assessment. Ultimately, the most effective methods of teaching and
learning will increase knowledge retention of basic sciences such as anatomy. Basic science knowledge may
be valuable in the clinical setting by allowing students to recall or reconstruct the relationships between
clinical presenting features and potential diagnoses (Woods, Brooks and Norman, 2005). As basic sciences,
such as anatomy, underpin the clinical sciences the subsequent effect would be an increase in clinical
knowledge. Indeed, a positive correlation exists between clinical knowledge and retained basic science
concepts (Custers & Ten Cate, 2011). Therefore, evaluation of knowledge retention could elucidate the
most effective methods of teaching basic sciences such as anatomy to ultimately increase clinical acumen.

Numerous studies evaluate the effect of teaching methods in Anatomy, but the majority are evaluating
singular interventions and their outcome. This review ultimately aims to consolidate this information and
provide guidance to those teaching undergraduate Anatomy students in the development of effective
teaching strategies to promote learning.

REVIEW QUESTION, OBJECTIVES AND KEY TERMS
The primary review question is: What methods of teaching and learning in Anatomy would assist
undergraduate students with improving their knowledge retention? The objectives of this review are
therefore to specifically:
1. Identify methods used to teach Anatomy
2. Identify those methods that are demonstrated to enhance knowledge retention in Anatomy, either
short-term or long-term
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3. Identify what factors, other than the teaching methods, affect long-term knowledge retention in
Anatomy

Five Key Terms:
Anatomy, teaching method(s), pedagogy, learning, knowledge retention

SEARCH SOURCES AND STRATEGIES
Proposed Databases
PubMed (1946 – 2013), CINAHL (1937 – 2013), ERIC (1966 – 2013), Academic OneFile (1980 – 2013),
ProQuest (all dates), Sage journals (1847 – 2013), Scopus (1966 – 2013)
Proposed Search Terms
Free text search will be utilised to allow capturing of all potentially relevant articles.
(Terms below marked with an asterisk are truncations to allow for variations of the root word)
Anatomy

AND Teaching
OR method*
OR pedagogy
OR teaching/trends
OR education
OR technology
OR educational technology
OR computer-assisted instruction
OR computer simulation*
OR simulation
OR educational models
OR web-based learning
OR asynchronous learning

AND Effectiv*
OR instructional effectiveness
OR knowledge
OR knowledge retention
OR learning
OR retention
OR retention (psychology)
OR enhanc*

In addition, we will search the references of all included studies and for any further relevant articles cited
as well as relevant journals such as Anatomical Sciences Education and Instructional Science.
Grey literature from the Association for Medical Education in Europe (AMEE) and the Association for the
Study of Medical Education (ASME) will not be included in this particular review due to restriction of the
study designs being evaluated.
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STUDY SELECTION CRITERIA
PICO
Population

Study
Design

Inclusion Criteria
Student
Undergraduate
Anatomy
Randomised control trials
Comparative studies

Intervention Teaching in conjunction with:
Method*
Pedagogy
Teaching/trends
Education
Technology
Educational technology
Computer-assisted instruction
Computer simulation*
Simulation
Educational models
Web-based learning
Asynchronous learning
Comparison Any comparison of teaching methods described under the
intervention inclusion criteria that investigates a
measureable outcome of knowledge retention in
Anatomy as a basic science
Outcome

Levels knowledge retention
 Observed assessment scores; after specified
retention interval
 Reported outcomes according to modification
of Kirkpatrick’s levels of educational
outcomes

Exclusion Criteria
Technical college
student

/

TAFE

Retrospective studies
Case series
Cross-over design on a single
group
Shadowing
Practice audits
Feedback alone

Subjective outcome measures
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PROCEDURE FOR EXTRACTING DATA
Screening of titles and abstracts: Pilot review process
Two independent reviewers to blindly review 8-10 titles and abstracts and assess these against the
selection criteria (quantified with a percent agreement calculation)
Piloting and modification of BEME coding sheet to occur during this process
Exchange of papers and coding sheets, discussion and modification as needed
If disagreement, third reviewer to be consulted and decide

Selection of articles for inclusion
Two independent reviewers to blindly review all titles and abstracts and assess these against the selection
criteria (quantified with a kappa coefficient)
Include: obtain full article
Exclude: No further action required
Discussion if required, if unclear: third reviewer to be consulted and decide

Secondary screening of full articles
Two independent reviewers assess each full article using the modified BEME coding sheet(s)
Each blind reviewer to proceed to data extraction
Comparison and discussion, if unclear: third reviewer to be consulted and decide

ASSESSMENT OF RISK OF BIAS (INCLUDING STUDY QUALITY)
Assessment of methodological quality will be determined using applicable components of the Cochrane
Collaboration’s tool (Higgins & Green, 2008), namely random sequence generation (allocation process),
blinding of outcome assessment. Group characteristics such as appropriate heterogeneity will also be
included in quality assessment.

Methodological quality will be reported as high (all 3 components

addressed to satisfaction); medium (acceptable though with some components lacking) and low (not
acceptable for the purpose of this review).
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ANALYSIS AND SYNTHESIS OF EXTRACTED EVIDENCE
Agreement between the initial two reviewers on selected articles for inclusion will be evaluated by
calculation of a kappa coefficient. The development of a BEME coding sheet will be informed through the
pilot review process and extracted data recorded on the sheet.
If data is of sufficient homogeneity to combine (similar interventions, comparisons, outcomes and study
designs), standard methods for meta-analysis will be employed according to the Cochrane Handbook. Due
to the broad nature of the studies likely to be included, grouping and reporting of studies according to a
modification of Kirkpatrick’s levels of educational outcomes (hierarchy) will be employed where necessary.
A descriptive table of studies included will be developed and included in the systematic review.

PROJECT TIMETABLE
Activity

Timeline

Protocol re-submitted to BEME for final approval

September 2013

Conduct search for relevant titles, abstracts (screening) and full text September / October 2013
articles
Pilot review including piloting of coding sheet conducted

September / October 2013

Coding of studies (data extraction) and data analysis

November / December 2013

Writing up of BEME review

December / January 2014

Final submission to BEME

February 2014

CONFLICT OF INTEREST STATEMENT
Nil.
PLANS FOR UPDATING THE REVIEW
We intend to update the systematic review after five years of the date of the review.
CHANGES TO THE PROTOCOL
Nil at this time.
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