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Abstract

Objectives: To develop a diagnostic test in medical education on analysis of arterial blood gases
(ABGs) by nurse students in Anesthesiology, using a concept and knowledge map to determine table of
specification together with an open discussion and feedback providing method as documented by David
F.Treagust

Study design: A research and development study in which the developed diagnostic test was
assessed for its efficiency through nurse students, residents and medical students who volunteered to join
the project.

Results: Nurse students had 4 misconceptions in ABGs 1) they could not clarify the significance
and relationship of the symbols 2) they could not remember the formulas and use them appropriately
3) they did not understand the analytical steps and lack of knowledge for clinical interpretation and
4) they could not apply the logical results as guideline for patient’s management

The assessment of criterion-referenced test item difficulty, discrimination and reliability (internal
consistency) was 0.59, 0.38 and 0.91 respectively. The index of item objective congruency (IOC) of the test
was equal to 0.88.

Conclusions: By using a concept and knowledge map to establish table of specification together
with an open discussion and feedback providing method helped to facilitate the scope of developing
a diagnostic test more practically. Teacher can assess misconceptions of nurse students in Anesthesiology in
a short period of time and have guidelines to improve pedagogy to response to their eagerness in learning.

As a result, the technique is highly efficient in educational measurement and evaluation.
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Arterial blood gases

| H+ | CO: | 0: |
\ pH | | PaCO: \ | HCO: | FiO:
More Less Less More | PAO: ‘ | Pa0: |
abnormal abnormal abnormal abnormal
v v \ 4
Normal Change opposes Change c{w
abnormality abnormality
v v A J
More Less
abnormal Expected abnormal
¥ 4 ¥ A
Metabolic Compensated Compensated Respiratory Mixed
acidosis met.acidosis resp.acidosis acidosis resp.met.acidosis
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ANANWUS FiO2, PAO2, PaO2 & PaCO2

PAO2 = 713 x FiO2 - 1.2 x PaCO2 mmHg

Predicted PaO2 = 500 x FiO2 mmkg -

s -
.
,FiOz <0.6-" _w (A-2)DO2 = PAO2 - Pa02 mmhg
- - -

4 -
£ e

FiO2 —» PAOQ2 —> Pa0£ ------ —» PaO2/PAO2 = 75 - 100 %
T S

AT ~
N S~ ~

N S
. t
®i02>08-. = Pa02/Fi02 = 400 - 500 mmHg
\\ ~ .~
AY -~

X S~s
Predicted PaOz = 600 x FiOz mmHg s

AMNANNUS pH, HCOS & PaCO2

CO2 + H20 &= H:CO3 == H + HCO3 «— HCO: = total COz + (0.03 x PaCOz) meat

l

oH e HCOYPACO? }A pH = $ APaC02 x 1/100
7~ N L
PH & HCO3 PH = 1PaC02 PaCO2 ox 1/Ventilation
} | 8
Melabolic cause Respiralory cause %
l l {apH = taracoz x 11200
NaHCO3 = 0.2 x BW x BE mE{d.‘ pH< 735 pH > 7.45
. /\
N ~
 Met. acidosis Resp. acidosis Met. alkalosis Resp. alkalosis
v’ Predicted HCO3 Predicted HCO3

NaHCO3 = 0.2 x BW x (24 - HCO3) mEgL
Acute 1 PacO2 10 mrtg.. § HCO3 1meqL | Acute ¥ PaCO2 10 mmig.. § HCO3 2 meqL
chronic t Pac02 10 mmHg.. ! HCO3 4 mEqL | Chronic ¥ PaCO2 10 mmHg..¥ HCO3 5 - 6 megL

Predicted PaCO2 = 1,5(HCO3) + (6 - 10) mmHg  Predicted PaCO2 = 0.7(HCO3) + (18 - 22) mmHg
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