
Respondents to the second survey were contacted via email to participate in 
the third survey (January, 2010). Respondents were asked to indicate whether 
each of our proposed component ideas that we had unpacked from the core 
principle of “flow down gradients” was important for their students to 
understand (using a 5-point Likert scale). 39 of the respondents to the 2nd 
survey responded to the 3rd survey (Table 1).
The results (Table 4) suggest that our unpacking of this core principle is 
acceptable to the physiology faculty who responded.   Written comments were 
received from 30 of the 39 respondents.  These comments were universally 
supportive of our unpacking and some contained minor suggestions for 
rewording, but the respondents did not suggest substantial changes our 
proposed unpacking.

Results:
81 physiology faculty teaching at a variety of institutions (Table 1) responded to 
this survey and 73 of these responses answered the question with responses 
that could be interpreted (some respondents left this field blank or listed lecture 
titles or chapter headings).  These 73 useable responses varied in length from a 
few words to 286 words, and there were 7 responses in excess of 150 words. 
15 core principles were identified by the physiology faculty that responded to 
our first survey (Table 2).  In the second survey, the respondents to the first 
survey were asked to evaluate the importance of each core principle (using a 5-
point Likert scale). Responses were obtained from 61 of the 81 respondents to 
the first survey.
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Abstract:
Physiology faculty at a wide range of institutions (2-year colleges to medical 
schools) were surveyed to determine what core principles of physiology they 
want their students to understand. From the results of the first survey a list of 
15 core principles was identified.  In a second survey respondents were asked 
to rank order these 15 core principles and, independently, to identify the most 
important for their students to understand.  The five most important core 
principles were identified as being: “cell membrane,”  “homeostasis,” “cell-to-
cell communications,” “interdependence,” and “flow down gradients.”  We then 
“unpacked” the “flow down gradients” core principle to yield the component 
ideas of which it is comprised.  This unpacking was sent to respondents who 
were asked to identify the importance of each of the component ideas.  
Respondents strongly agreed with the importance of the component ideas we 
had identified.  We will be using the responses to our surveys as we begin the 
development of a conceptual assessment of physiology (CAP) instrument (i.e., 
a concept inventory).

Methods:
Three Surveys using SurveyMonkey.com were oepn for one month each.
First survey:  Identify the “Big Ideas”/Core Concepts in physiology

Participants were solicited from listservs sponsored by the
§ American Physiological Society, Teaching Section 
§ International Union of Physiological Sciences, Teaching Commission 
§ Northwest Biology Instructor’s Organization
§ Human Anatomy & Physiology Society
They were asked to “describe the BIG IDEAS that you would want your 
students to understand”.
The surveys were not anonymous. Respondents to the 2nd and 3rd 
surveys were solicited from the respondents to the 1st survey. The 2nd and 
3rd surveys used Likert scales.  Aggregate scores were calculated: the 
ratings (1 to 5) were multiplied by the number of respondents that selected 
that rating to give the aggregate score.

Second survey:  Rank the Core Concepts identified in the first survey
Third survey:  “Unpack” the Core Concept of ‘Flow Down Gradients’
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Introduction:
Three NSF-sponsored Conceptual Assessment in Biology (CAB) were held in 
2007 (CAB I), 2008 (CAB II) and 2010 (CAB III).  CAB I resulted in argreement 
on  8 core principles applicable to biological sciences (Michael, 2007).  Later 
Michael, Modell, McFarland, and Cliff (2009) described 9 core principles in 
physiology.  Before publication of this paper, we (Michael and McFarland) 
sought to determine what the community of physiology teachers thought were 
the most important core principles of physiology by asking them directly.

Responses from faculty teaching at 2-year community colleges and the other 
respondents teaching at 4-year or graduate institutions were compared.  Table 
6 shows the rank order of the top 7 core principles.  Although the absolute 
ordering is not identical, there is no clear difference between the two groups 
about what is important for students to understand.
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Survey Respondents:

Conclusions:
§ There is broad consensus regarding core principles in physiology that are consistent 

with those in the broader discipline of biology.
§ Interdependence as a core principle reflects an important agenda of most physiology 

faculty, that students learn to think “outside the box” of the individual chapters of their 
textbooks.

§ Identification of core principles and their “unpacking” into their component parts will 
permit us to generate an instrument for conceptual assessment for physiology, i.e. a 
physiology concept inventory

§ Our goal is  to unpack the three more core principles (homeostasis, cell-cell 
communication and cell membranes) and to assemble a concept inventory for these four 
core principles in physiology in the next two years.


