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Abstract CONCEPTUAL FRAMEWORK FOR CELL MEMBRANE | Number of CCM2.2.2.6/Some cell membranes have | 4/4/2/0/0
. L 5/4/3/2/1 ecti o adjacent
The core concepts of physiology are descriptions of phenomenathat S— __ connect Qs oiac ace
have great explanatog( pou'::{n eve% areaof ph’))/siology p'Pheyare “big CM1|The cell membrane is alipoprotein bilayer. 8/1/1/0/0 cells (gap junctions) that
ideas” that are comprisedof many smallerideas. Theprocess of “unpacking” CM1.1[The bilayerconsists of wolayers of phospholipid | 8/2/0/0/0 allow movement of
b fi 1l
a core conceptyields a hierarchically arranged statement of the sub-ideas that molecules, eachwith apolar head (hydrophilic) substances fromonecell to
we have called aconceptual famework (CF). Ourgoal has been to produce and two non-polar (hydrophobic) tails. anotheralongan
CF's that will facilitate teaching andlearning physiology. CM1.2|The cell membrane includes anumber of different | 8/2/0/0/0 electrochemical gradient.
We have unpacked three of the core concepts (homeostasis, flowdown types of molecules, including protkins (the fluid CM2.3| The cell membrane participates incell-to-cell 10/0/0/0/0
lgradients, and cell-cell conmunication) and validated the resultingconceptud mosaic model). communication.
frameworks with feedback fromthe physiology teaching community; this woik CM1.2.1|Some proteins are enbedded in andspan | 5/3/0/0/1 CM2.3.1{Some cell membranes contain voltage- 8/1/1/0/0
has been reported in Advancesin Physiology Education. the membrane. gated ion channels (proteins).
Here we present our conceptual framework for the core concept of cell CM1.2.2|Some proteins are attached to either the | 3/3/2/0/1 4
X Bs P CM2.3.2| Some cell membranes contain ligand- 8/1/1/0/0
meén:)hrar}ehct\l.\le ra:feﬂfhosep to describe bctth th?('StmLt':ed hebmembrgmle interior orexterior of the membrane. gated ion channels (proteins). When
::d th:iruner:\%‘rsanes a:/a;wsconp’;o;::ms::v:enrg :rt d?rzmorgraar:-sme s CM2|The cell membrane participates ina variety of 10/0/0/0/0 ligands are boundto the receptorsite,
Preiminaryfeed)acl’(frocmma. s:r;n” nunber of physiology teachers mechanisms that maintain the integrity of cells and make the ion channel opens
! 3 possible the specialized function of any cell. or closes.
suggest that ourunpacking has captured those ideas that canbeused asa =
tool by both teachers of physiology and theirstudents. CM2.1| The cell membrane creates aclosed space that 8/1/1/0/0 CM2.3.3| Some cell membranes contain receptors | 8/1/1/0/0
contains the biochemical ‘machinery” neededfor (proteins) that, when bound
the cell to live and reproduce. to a ligand, activates a second
CM2.2|The cell membrane helps o deermine solute 9/1/0/0/0 1ger system within the cell.
What do we mean by the core concept of Cell Membrane? concentrations inside the cell to preserve the CM2.3.4/Some cell memk contain enzy 3/3/3/1/0
. viability of the cell and the continuation of its (e.g., acetylcholinesterase) that remowe a
Lubatances entororloave hcll, They are cssential oreal sigraling speclalized tinctors. LI it thelcolrocsr eatal
iransport, and other processes (Mchae)Il andMcFarland, 2011). & CM2.2.1|Lipid solublemolecules (02, CO2, urea) | 6/3/0/0/1 CM2.4|Some cell membranes help maintain hieintegrity | 5/5/0/0/0
Inunpacking this core concept, we have electedto describe both the :m%ar:,s":‘::‘yrguf;‘ft?:c;&?mim of ?f tissues (eg., epithelium by
structure of the membrane (a lipid bilayer in which proteins are embedded or the membrane omingjginctionsibetweenicels: _
attached) and the functions that these components generate. Both of these 2 CM2.4.1| Tight junctions form betweencertain 3/4/2/1/0
sets of ideas are covered in physiology courses and textbooks. CM2.2.2 Water and water-sol uble substances 7/3/0/0/0 cells (e.g. epithelial cells) near the apical
(ions, most organic mt_)lecules) can only side of the cell.
Sross (0 DL i R CM2.4.1.1| Tight junctions limit the 4312110
A visual representation of Cell Membrane i 0 passage of various
Inyolvelmernbranelprokl ns: substances (molecules, ions,
P CM2.2.2.1Water and someionstraverse | 8/1/1/0/0 water) through the space
Protein channel Carbohydrate the membrane by passive between cells.
(ranspor o) L
PN V S — Gl E O AN Y CM2.4.1.2| They block the movementof | 4/1/312/0
(osmotic orelectrochemical) membrane components
gh'::':::st:‘;un?;;ﬁ: e within the fluid mosaicfrom
\ H Y spanning protins). ;?geag'fcg‘legeﬂf basolateral
\ -
U/ 0 W anmm‘ m(m Hi t”f)f)/);\\ﬁ\\\ﬂﬂ i Hm l\ Phospholidbiyer CH2Z22 :I()un;::basr:lmii(ggir;t:é BRI CM2.4.2| Adherens junctionsand desmosones 4/3/1/2/0
N‘ l{, “ Uummlﬂl\l&t\(J(L [ UU ‘(l' ! the membrane passivdy down E:x:e%s;?h"gemm"ml attachments
pi dient vi C ol .
/P 28 ot ailes (proteins) inthe C CM2.5|The membranes of some cel's (e.g., lymphocytes) | 3/5/1/0/1
(Globular protei)—_Surface protein membrane. contain proteins that serve as cell recognition
Rl | Aph>Hepuen CM2.2.2.3Some substances traverse the | 7/2/1/0/0 proteins and participatein e organism's immune
Peripherial protein / e Hydrophobic tails : system
cytoskeleton (ntegeal proten) membrane against a .
Cytoplasm z?rg?;tglﬁéa:je;‘t using Conclusions
(primary active transport). The cell membrane core conceptis as ubiquitous asare cells in the body. If
students understandthis core conceptandcan apply it where itis appropriate
CM2.2.2.4 Some substances traverse the |  6/3/1/0/0 leaming the physiology of the body will be greatlyfacilitated.
Different types of membrane transport primary membrane against acon- We have developed a 27 item hierarchical conceptual framework with iters
et e e g O centration gradient using at four levels.Although thisis still a work in progress, the preliminary
of prosphoipid T be ransported membrane transporters that feedback we have received (N=10) suggeststhat we areon therighttrack.
| move one speciesacross the Every item received amajority of ratings of 4 {mportan{ or 5(Essential).
membrane against acon- Further, it appears that the perceived importance of an itemisa function of its
centration gradientand one position in the hierarchy; the lower the itemis in the hierarchy, theless
species along aconcentration important itis thoughtto be. Finally, it does not appearthat theimportance of
gradient generally created by items is a functionofthe kindof institution at which the respondent teaches.
0 2668 eypuds St . oo an ATPase locatedon ata We shouldnote that there are many different ways in which a pedagogicaly
different location on the cell useful core concept can be writien. We are continuing to seek ad ditional
membrane (secondary active feedback to validate our core concept
transport).
CM2.2.2.5The brane also 5/3/1/1/0
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