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SUMMARY 
 

Human anatomy is a requirement for program 
accreditation from the Canadian Council of 
Physical Education and Kinesiology Administra-
tors (CCUPEKA). Fifteen out of nineteen 
CCUPEKA accredited programs participated in 
a pan-Canadian environmental scan to deter-
mine if their human anatomy course would be 
classified as either regional, systemic or some 
combination of these two methods. Two addi-
tional raters from another university and with 
university anatomy teaching experience blindly 
rated each CCUPEKA accredited anatomy 
course based on a course syllabus. An intra-
class correlation coefficient was calculated using 
the three raters to determine the reliability of 
such a classification system. Eight of fifteen pro-
fessors classified their own course as a combi-
nation of regional and systemic anatomy. Three 
professors classified their course as regional 
and four classified their course as systemic. The 
reliability coefficient (ICC 2,k) was 0.48. Weak 
reliability is indicative of poor agreement on how 
each of the classification systems is defined. 
Future research should focus on agreement of a 
unified and accepted definition of these classifi-
cations. Then, more research can pursue the 
question of the best method to deliver this very 
important content to physical education and ki-
nesiology undergraduate students. 
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INTRODUCTION 
 

Human anatomy is a core class and a require-
ment of kinesiology and physical education pro-
grams across Canada. Specifically, the Canadian 
Council of Physical Education and Kinesiology 
Administrators (CCUPEKA) require human anato-
my as one of their eight core classes to be con-
sidered for program accreditation for both their 
physical education and kinesiology streams (The 
Canadian Council of University Physical Educa-
tion and Kinesiology Administrators). In this disci-
pline, human anatomy is considered a pillar of 
undergraduate curriculum. While there have been 
a number of articles written on the evolution of the 
kinesiology and physical education profession 
(Elliot, 2007; Sage, 2013; Twietmeyer, 2012), few 
have focused on human anatomy. Despite the 
obvious value placed on the human anatomy con-
tent in undergraduate curriculum, there is a 
dearth of research examining the relevance of 
anatomy to the discipline, and in particular, a lack 
of evidence to guide effective delivery of anatomy 
content in this field. In order to improve anatomy 
education in Canada, research is warranted. The 
first logical step in this process is to elucidate and 
evaluate current trends in curriculum delivery. A 
recent article by Pais and Moxham (2013) pro-
vides a framework for evaluating content delivery 
in human anatomy. They asked the important 
question: Should gross anatomy be taught sys-
tematically or regionally? Pais and Moxham 
(2013) suggest that in order to improve anatomy 
education there is a need to understand the 
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classification of undergraduate anatomy educa-
tion as systemic, regional or both. Unfortunately, 
outside of this one paper posing the question, 
we are unaware of any other literature on this 
topic. Therefore, the purpose of this study was 
to complete a pan-Canadian environmental scan 
of undergraduate anatomy courses of CCUPE-
KA accredited programs to better understand 
how these courses are currently being delivered. 
Specifically we were interested in determining 
whether anatomy courses were delivered sys-
temically, regionally, or a combination of the 
two.  

 
METHODS 
 

A list of CCUPEKA accredited programs was 
obtained from the CCUPEKA website (The Ca-
nadian Council of University Physical Education 
and Kinesiology Administrators). Professors for 
each of the courses were contacted by electron-
ic mail and asked if they were willing to partici-
pate in the study. Those interested in participat-
ing were asked to complete the survey (see Ap-
pendix). All 19 accredited programs were con-
tacted and 15 decided to participate in the envi-
ronmental scan. Professors were asked a num-
ber of questions related to the delivery or in-
struction of the course. One major question 
posed was the professors’ classifications of the 
course into three categories: a) regionally based 
curriculum delivery; b) systemically based curric-
ulum delivery; c) mixed regional and systemic 
curriculum delivery. Given that there are current-
ly no consensus definitions for regional or sys-
temic anatomy, no definitions were provided to 
study participants. Descriptive data on the 15 
participating universities were calculated. 

In order to determine reliability of rating a 
course systemically, regionally or mixed, course 
outlines (syllabus) for each of the participating 
institutions were also examined as part of the 
analysis. Based on the provided course outlines, 
the authors of this paper independently and 
blinded to each other, classified each university 
undergraduate anatomy course into three cate-
gories: a) regionally based curriculum delivery; 
b) systemically based curriculum delivery; c) 
mixed regional and systemic curriculum delivery. 
Authors were also blinded to the home profes-
sor’s response. Authors of this paper were not 
given a pre-determined definition of systemic or 
regional anatomy prior to classifying each insti-
tution. An intraclass correlation coefficient (ICC 
2,k) was employed to compare the three raters’ 
classifications of the anatomy courses as a 
means of inter-rater reliability (2 authors of this 
paper and each individual instructor). All anal-
yses were calculated using SPSS 17.0 ©.  

 
RESULTS 

 
Descriptive statistics and classifications of 

courses into the three categories are listed in 
Table 1. Eight of fifteen professors classified 
their introductory anatomy course as a mixed 
regional and systemic curriculum delivery. Only 
three professors classified their introductory 
anatomy course as regionally based and four 
professors classified their introductory anatomy 
course as systemically based. The inter-rater 
reliability measurement (ICC 2,k) was .48 for the 
three raters.  

 
DISCUSSION 
 

Data gathered from the individual professors 
from CCUPEKA accredited programs did not 
demonstrate a trend for teaching anatomy re-
gionally, systemically or in combination. In fact, 
the process of classifying courses into three cat-
egories is not as straightforward as originally 
thought. The intraclass correlation coefficient (2, 
k) of .48 demonstrated weak reliability for this 
measure and classification system. Each rater 
has extensive background and expertise in the 
anatomy discipline, yet each seemed to have 
classified courses quite differently. The first step 
in future studies should be to agree on a classifi-
cation of teaching anatomy regionally, teaching 
anatomy systemically or some combination of 
these two definitions. In order to guide this fu-
ture research, we suggest using the definitions 
provided by Moore and Dalley (2006) for region-
al anatomy and Pais and Moxham (2013) for 
systemic anatomy, respectively: 

“Regional anatomy (topographical anatomy) 
considers the organization of the human body 
as segments or major parts based on form and 
mass. Regional anatomy is the method of study 
the body’s structure by focusing attention on a 
specific part (eg. the head), region (the face), or 
sub-region (the orbit); examining the arrange-
ment and relationships of the various systemic 
structures (muscles, nerves, arteries, etc.) within 
it; and then usually continuing to study the adja-
cent regions in an ordered sequence” (Moore 
and Dally, 2006, pg. 2). 

Pais and Moxham (2013, pg. 2) defined systemic 
anatomy as  

Table 1. Descriptive statistics for the frequency of anato-
my classification from three raters. 

Classification Rater 1 Rater 2 Rater 3 
Regional Anatomy 
Classification 2 5 3 

Systemic Anatomy 
Classification 5 5 4 

Combination of Regional 
and Systemic Anatomy 
Classification 

8 5 8 

Total 15 15 15 
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“anatomy of the systems of the body; an ap-
proach to anatomical study organized by organ 
systems emphasizing an overview of the systems 
throughout the body, and this involves a whole 
body methodology that would describe all organs 
and tissues for a particular system, to the virtual 
exclusion of other systems, and without recourse 
to precise locational parameters and the under-
standing of relationships between differing organs 
or tissues.”  

It is possible that providing these definitions 
ahead of time may have changed the rating from 
each of the three raters. On the other hand, it may 
be that goals and objectives of the anatomy cours-
es are unclear and ambiguous as Bergman et al. 
(2011) suggested. Either way, it may be important 
for a course that is core to the discipline and con-
sistently taught across all kinesiology and physical 
education programs to possess content that is val-
id and agreed upon by experts.  

Stephen Covey said we should “begin with the 
end in mind” (Covey, 1989). In the case of teach-
ing undergraduate anatomy, the same principle 
should be applied. What is the end goal of teach-
ing human anatomy in undergraduate kinesiology 
or physical education programs? Is there a distinc-
tion between those end goals for kinesiology ver-
sus the physical education disciplines? Should the 
content for majors within the kinesiology or physi-
cal education curriculum (such as a physical edu-
cation teacher preparation or athletic therapy ma-
jor) be the same? The anatomy topic has been 
studied with undergraduate medicine or healthcare 
professions, but there is a paucity of literature re-
lated to undergraduate anatomy in the kinesiology 
and/or physical education disciplines. As a result 
of these unanswered questions, one is left to spec-
ulate on the purpose of undergraduate anatomy in 
the kinesiology and physical education discipline. 
A logical speculation would be to analyze which 
courses require anatomy as a prerequisite. 

Anatomy is commonly a prerequisite to variety of 
courses, including biomechanics. Biomechanics is 
a course that informs a fundamental principle in 

the kinesiology and/or physical education disci-
pline: “understanding the anatomic, physiologic 
and mechanical phenomena which underlie the 
performance of motor skills” (Hoffman, 1977, pg 
39). Anatomy is at the core of understanding and 
analyzing human movement and physical literacy 
with a normally functioning person. Biomechanics 
is one course that teaches the foundations of 
these analytical skills required for physical educa-
tion teachers and human anatomy is a foundation 
to the biomechanics content.  

Hamill (2007) attempted to put the biomechanics 
course (also a core class in the kinesiology or 
physical education discipline) into context in an 
undergraduate curriculum. In doing so, he also 
highlighted the importance of human anatomy, 
first, as a building block to success in the biome-
chanics outcomes. However, of the nine items 
(Table 2) he highlighted as having an anatomical 
basis of importance for building understanding in 
biomechanics, five of them are related to human 
physiology, exercise physiology or the muscular 
system. Therefore, it may be important to discern 
between the concepts in a human anatomy and 
human physiology course when deciding on the 
outcomes of a course.  

Another course commonly found in kinesiology 
and physical education curricula is the “prevention 
and care of athletic injuries” although it likely has a 
variety of different names across North America. 
This course typically lists human anatomy as a 
prerequisite. Human anatomy acts as the founda-
tion to understanding the human body that has 
defects, disease or suffers from trauma (Miller et 
al., 2002). Regarding the ‘prevention’ component 
of this course, human anatomy and biomechanics 
are critical to understanding both normal and ab-
normal function. For example, a knee injury pre-
vention program for soccer has been developed by 
FIFA (The Federation Internationale de Football 
Association, 2011). Specifically, one of the exercis-
es in this knee injury prevention program requires 
an observer (i.e. coach, physical educator and/or 
athletic therapist) to identify abnormal knee valgus 

Table 2. Nine prerequisite concepts that have an anatomical basis (Hamill, 2007, pp. 26-27). 

Item # Prerequisite Concept 

1 Identify and describe joint actions, axes of rotation and planes of movement in simple single joint activities and more 
complex multi-joint motor performances. 

2 Observe human movement and explain the reasons for different joint actions and ranges of motion using knowledge of 
joint structure, stability and mobility. 

3 Assess flexibility and create safe and effective stretches for the major muscle groups surrounding each joint. 

4 Identify and describe the roles that muscle groups play and their cooperative actions during simple joint activities and 
complex multi-joint motor performances. 

5 Explain the force-velocity and length-tension relationships of muscle and recognize their application in static positions 
and dynamic movements. 

6 Recognize the use of the stretch-shortening cycle of muscle in human movement and create effective training exercis-
es that utilize this phenomenon. 

7 Describe the mechanical response of different muscle fiber types, the influence of training upon them, and the potential 
for muscle fiber type to influence performance. 

8 Define the basic structures of the neuromuscular system and explain how reflexes affect human movement. 
9 Describe how rate coding of motor units regulate muscle force production. 
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(i.e. where knee drops abnormally to the inside of 
their body). Once again, normal anatomy and func-
tion is fundamental to being able to correct abnor-
mal movement, and thus prevent injury. Anatomy 
is also foundational to returning the body to normal 
function after injury or disease, as is the case in 
rehabilitative settings. Some of these ‘prevention’ 
and ‘care’ of athletic injuries are introduced in the 
“prevention and care of athletic injuries” course 
offered in most undergraduate kinesiology and 
physical education curricula. Human anatomy is an 
extremely important foundation to this course con-
tent. 

In summary, we have provided an example of 
two courses commonly found in an undergraduate 
kinesiology or physical education curriculum: bio-
mechanics and prevention and care of athletic inju-
ries. These are but two of many courses in kinesi-
ology and physical education curricula that may 
require human anatomy as a prerequisite. An ex-
amination of the core curricular outcomes in cours-
es such as these may guide curriculum develop-
ment and standardize anatomy course content. 
Further research is warranted to examine these 
outcomes with the goal of effectively focusing 
anatomy curriculum in the kinesiology and physical 
education field.  

Another method for standardizing and focusing 
the anatomy curriculum, and the focus of the cur-
rent paper, is to examine methods of content deliv-
ery. Moving forward, there is a need to determine 
the best mechanism to teach and assess anatomy 
content: regionally, systemically or some combina-
tion of these two. Results of the current paper sug-
gest that there is lack of consistency among Cana-
dian undergraduate kinesiology and physical edu-
cation programs with respect to delivery type. 
There is a need to examine the risks and benefits 
of each approach. This examination could be guid-
ed, as suggested above, through adoption of com-
mon definitions of systemic vs. regional approach-
es. As a starting point for this line of examination, 
Pais and Moxham (2013) presented an excellent 
case of the benefits and drawbacks of both region-
al and systemic methods. Seemingly, it would ap-
pear that systemic approaches are very well suited 
to preparing physicians or in medical education. 
Specifically, teaching systemically would provide a 
strong basis for identifying clinical pathology 
through the various organs that may be involved. 
However, this method does not seem well suited to 
some specialties such as radiology, physical medi-
cine, orthopedic surgery or general surgery (Pais 
and Moxham, 2013). Pais and Moxham (2013) 
also claim that it would be difficult for those stu-
dents who have learned through a systems-based 
approach to apply this knowledge into a regional 
anatomy context. Pais and Moxham (2013) postu-
late that the most beneficial impact of teaching 
anatomy regionally is the translation into three-
dimensional thinking for students. Thus, students 

can understand and appreciate the relationship of 
anatomical parts to one another. The most signifi-
cant drawback of teaching anatomy regionally is 
that it may not fit into a traditional clinical model of 
medicine. When considering the type of anatomy 
course design, one suggestion from medical stu-
dents is that a stand-alone course in human anato-
my is beneficial prior to jumping right into an 
‘integrated’ course that focuses more on disease 
than the underlying structures of that disease 
(Moxham and Plaisant, 2007; Moxham et al., 
2011; Pais and Moxham, 2013). Pais and Moxham 
(2013) conclude that anatomy should be taught 
regionally, but if time permits, both regionally and 
systemically. However, there is little evidence to 
support teaching one way or the other. Only future 
research will help an understanding of this ques-
tion more for the kinesiology and physical educa-
tion discipline. 

In conclusion, results of the present study sug-
gest that there is a lack of consistency in content 
delivery methods for human anatomy in kinesiolo-
gy and physical education programs in Canada. 
This inconsistency could be related to the lack of 
common definitions for systemic and regional anat-
omy, or to actual differences in delivery methods. 
Either way, there is a need to further examine and 
improve human anatomy delivery in this field. This 
could be guided through examination of curricular 
goals and outcomes of courses requiring human 
anatomy as a prerequisite, and through further 
research into content delivery methods. Studies of 
content delivery should be focused through use of 
common definitions for systemic and regional anat-
omy approaches.  
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Do you provide students with lecture notes? If yes, 

in what format? Course pack with full notes; Course 

pack with incomplete notes; No  

 

Which of the following do you use in your lab?: 

Cadaver; Full dissec�on; Prosec�ons; # of students 

per cadaver; Models; 3-D Images; Interac�ve online 

tolos; Microscopes; Animal Models; Other:  

        

Do you have an anatomy study centre? If so, what 

resources are there? 

How many hours per week lecture? 

How many hours per week lab? 

Is addi�onal study �me in the lab expected beyond 

normal lab �mes? 

 

What textbook are you using? 

Title; Author. 

 

Is the text book mandatory or suggested? 

 

Do you have suggested/op�onal textbooks? If yes, 

what are they? 

 

What lab manual are you using? 

Ins�tu�on wri'en and printed; Other: Title; Author.

        

Which of the following programs are you aiming to 

prepare students for: 

Physical Therapy; Occupa�onal Therapy; Medicine 

Athle�c Therapy; Massage; Other.   

       

Could you please email a course syllabus to us? 

 

Thank you for your help! 

 

 

 

Ins�tu�on: 

Professor’s name:     

Professor’s phone number:  

Professor’s e-mail:    

Date: 

 

Thank you for taking the �me to complete our envi‐

ronmental scan! The goal of this ques�onnaire is to 

understand what methods and approaches to teach‐

ing human anatomy are the most widely employed in 

CCUPEKA accredited programs. It should take approxi‐

mately 10 minutes to complete. 

      

What type is your degree program? 

Kinesiology 

Physical Educa�on and Recrea�on 

Human Kine�cs 

Exercise Science 

Other 

 

How many students are registered in the anatomy 

course?   

1-50; 51-100; 101-150; 151-200; Greater than 200.

  

Which approach is used in structuring your anatomy 

course? 

Systemic; Regional; Combina�on. 

 

Why have you chosen this approach? 

 

Do you combine anatomy and physiology in one 

course? 

Yes; No. 

 

Why? 

 

Which of the following do you use in your lecture: 

Power point slides; Group work; Interac�ve ac�vi�es 

Models; Computer based tolos; Blended learning 

(online learning); Other:     

      

APPENDIX  
The Survey 


