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Activity Answers: Test 1 Reproducibility/Repeatability Data Calculations 
Evaluation of Data

	

	 
	Set kVp:   
	80
	SID (cm):
	110
	 

	 
	Set Time (ms):
	100
	Focus:
	Large
	 

	 
	Set mA:
	100
	
	
	 

	 
	Exposure
	mR
	Time (ms)
	kVp
	 

	 
	1
	56.96
	99.87
	79.57
	 

	 
	2
	56.95
	100.4
	79.40
	 

	 
	3
	56.93
	100.4
	79.26
	 

	 
	4
	56.90
	100.4
	79.61
	 

	 
	5
	56.95
	99.86
	79.41
	 

	 
	6
	56.96
	100.4
	79.48
	 

	 
	7
	56.85
	100.4
	79.47
	 

	 
	8
	56.86
	100.4
	79.47
	 

	 
	9
	56.90
	100.4
	79.49
	 

	 
	10
	56.90
	100.4
	79.51
	 

	 
	Mean
	56.92 
	 100.24
	 79.47
	 

	
	% Diff Max/Min 
	0.07 / -0.12
	0.15 / -0.38
	0.17 / -0.26
	

	 
	Coefficient of Variation
	0.00071
	0.0024
	0.0012
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1. Calculate the mean value (average) of the ten measurements and record here and on the data table. 

Mean Value: mR  56.92 ms 100.24  kVp 79.47
2. Calculate the percent difference between the mean value and the maximum value of the ten measurements as follows:

(Maximum Value – Mean Value) x 100 =    %

Mean Value
mR: 0.07% ms: 0.15%   kVp: 0.17%

3. Calculate the percent difference between the mean value and the minimum value of the ten measurements as follows:
=   %

(Minimum Value – Mean Value) x 100
Mean Value
mR: -0.12% ms: -0.38%   kVp: -0.26%

4. Compare the results in Step 2 to the SC 35. 

5. Each of the ten radiation exposures measured must be within 15% of the mean value of the ten measurements.

Conclusion: Pass      X     Fail ________________


1. Calculate the coefficient of variation of the ten measurements of mR, ms and kVp using the formula below.
Reproducibility Worksheet
mR

(56.92 – 56.96) + (56.92 – 56.95) + (56.92 – 56.93) + (56.92 – 56.90) + (56.92 – 56.95) + (56.92 – 56.96) + (56.92 – 56.85) + (56.92 – 56.86) + (56.92 – 56.90) + (56.92 – 56.90)
(-.04)2 + (-.03)2 + (-.01)2 + (.02)2 + (-.03)2 + (-.04)2 + (.07)2 + (.06)2 + (.02)2+ (-.02)2
.0016 + .0009 + .0001 + .0004 + .0009 + .0016 + .0049 + .0036 + .0004 + .004	= 0.0148 ÷ 9
	= 
	 ÷ 
	

Conclusion:
Acceptance Criteria as per the SC 35: Coefficient of variation within 0.05

Pass      X     Fail ________________










Time


(100.24 – 99.87) + (100.24 – 100.4) + (100.24 – 100.4) + (100.24 – 100.4) + (100.24 – 99.86) + (100.24 – 100.4) + (100.24 – 99.86) + (100.24 – 100.4) + (100.24 – 100.4) + (100.24 – 100.4)
(.37)2 + (-.16)2 + (-.16)2 + (-.16)2 + (-.38)2 + (-.16)2 + (-.38)2 + (-.16)2 + (-.16)2 + (-.16)2



Conclusion:
Acceptance Criteria as per the SC 35: Coefficient of variation within 0.05

Pass      X     Fail ________________

kVp


(79.47 – 79.57) + (79.47 – 79.4) + (79.47 – 79.26) + (79.47 – 79.61) + (79.47 – 79.41) + (79.47 – 79.48) + (79.47 – 79.46) + (79.47 – 79.47) + (79.47 – 79.49) + (79.47 – 79.51)
(-.1)2 + (-.7)2 + (-.21)2 + (-.14)2 + (-.06)2 + (-.01)2 + (-.01)2 + (0)2 + (-.02)2 + (-.04)2



Conclusion:
Acceptance Criteria as per the SC 35: Coefficient of variation within 0.05

Pass      X     Fail ________________

Potential Difficulties
· Failure to reset the dosimeter after each exposure may result in inaccurate readings.
· All 10 exposures must be obtained within a one hour period.
· If reproducibility is greater than +/- 0.05, could be related to either the exposure timer or mA & a service engineer would be needed to determine exact cause.

Critical Thinking Questions
1. What is the purpose of this test?  
To prove that a given technique setting consistently produces the same exposure (mR/kVp/time) from exposure to exposure

a. How might neglecting to perform this test affect the radiographer?  
· -It would be impossible to effectively set or alter manual techniques based on patient condition

· It would be impossible to compare images from different examinations even though they were taken with the same technique. For example,if a patient had a series of follow up wrist examinations taken with the same technique, but one showed less radiographic density, there would be no way to know whether the difference was caused by an inconsistency in the machine, or a change in the tissue density of the patient.
2. What are the two formulas that are required in order to evaluate the results of this test?  
-Mean (average) Percentage of variation from mean 
-The Coefficient of Variation Formula

3. If the test were to fail, possible causes and considerations would be:
The dosimeter could be inaccurate, especially if it is not warmed up, or it doesn’t get ‘zeroed’ in between exposures. The electrical power source may vary across exposures (kVp). The mA or timer could be inaccurate across exposures. 

4. Why would this test be difficult to perform on a falling load generator?
With falling load generators, mA is not under the control of the operator. The generator is pre-programmed to reduce the mA throughout the exposure time so that the loading capacity of the tube is maximized. With mA changing through the length of the exposure, it would be difficult to determine the influence of the mA.
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