Department of Personnel – Recruitment & Assessment 


Exam Weighting and Standardization
What is it and how do we do it?
Different recruitments require different tests.  Sometimes an interview is all you need.  Sometimes the nature of the job and/or the recruiting process requires something more—a supplemental questionnaire, a work sample test, a written test—something that helps you measure competencies that a job analysis indicates are needed and helps you narrow down your candidate pool in a valid, defensible way.  

When we use multiple tests as part of a selection process, it is critical that candidate scores be “standardized” before they are combined by transforming raw scores into “z-scores” or “T-scores.”  Why?  Because each test, and each candidate group, is different.  

Let’s assume you give two tests—one that has a range of 1-10 and one that has a range of 1-50.  What happens when you combine the two?  The test with the 1-50 range greatly overshadows the one with the 1-10 range.  What do we do?  We can’t just make the two tests have equal score ranges—aside from forcing scores into an artificial range, scores will still differ between the two tests.  In addition, what if, based on subject matter expert input, you want one to count for 70% of the total score, the other 30%?  

Standardizing puts all scores on the same playing field.  Whereas a score of 10 by itself is meaningless (10 out of 10? 100?  What did everybody else get?), a z-score or T-score has immediate meaning.  Z-scores and t-scores express scores not in raw points, but in relation to how everyone else on the test did.  The average z-score is always zero and z-scores have a range generally from -3 to +3.  T-scores always have an average of 50 and most scores fall between 20 and 80.  Either is acceptable, but some people prefer T-scores because there are no negative numbers and there is a bigger range.

Luckily, z-scores and T-scores are very easy to calculate.  The example below demonstrates how to calculate both and illustrates the danger of not standardizing scores before combining them. 

Example

Background:  Two test components, a written exam and a supplemental questionnaire, have been administered to three candidates.  Per the job analysis based on subject matter expertise, each component will be weighted 50% of the candidate’s final score.
Below is the group and individual candidate information for both exams:

	Written Exam

(weighted 50%)
	Supplemental Questionnaire

(weighted 50%)

	Maximum points possible = 105
	Maximum points possible = 95

	Pass point = 74
	Pass point = 67

	Group average = 90
	Group average = 82

	Standard deviation = 8
	Standard deviation = 11

	Candidate
	Written Exam

Raw Score
	Supplemental

Raw Score

	Chris
	98
	71

	Jamie
	91
	83

	Stacey
	82
	92


Step 1:  Calculate z-score for each candidate
Z-scores are calculated using this formula: z = (raw score - average) / standard deviation
Using the data from the above tables:

Chris’ z-score on written exam: 
z = (98 - 90) / 8 
= 
 1.00

Chris’ z-score on supplemental: 
z = (71 - 82) / 11 
= 
-1.00

Jamie’s z-score on written exam:
z = (91 - 90) / 8
=
.13

Jamie’s z-score on supplemental:
z = (83 - 82) / 11
=
.09

Stacey’z z-score on written exam:
z = (82 - 90) / 8
=
-1.00

Stacey’s z-score on supplemental:
z = (92 - 82) / 11
=
   .91

Step 2: Calculate T-score for each candidate (optional)

T-scores are calculated using this formula: t = 10(z-score) + 50
Using the z-scores we calculated on the previous page:

Chris’ t-score on written exam: 
t = 10(1.00) + 50
=
60

Chris’ t-score on supplemental: 
t = 10(-1.00) + 50
=
40

Jamie’s t-score on written exam:
t = 10(.13) + 50
=
51.3

Jamie’s t-score on supplemental:
t = 10(.09) + 50
=
50.9

Stacey’z t-score on written exam:
t = 10(-1.00) + 50
=
40

Stacey’s t-score on supplemental:
t = 10(.91) + 50
=
59.1

Step 3:  Determine the final score of each candidate in the exam process
In this example, each exam component is worth 50% of the final score.  So in order to determine final scores, we simply multiply each t-score (z-score could also be used) by .50 and then sum them.

Using the values from Step 2:

Chris’ final score: 
.5 (60) + .5 (40) 
= 50.00
Rank # 2

Jamie’s final score:
.5 (51.3) + .5 (50.9) 
= 51.10
Rank # 1

Stacey’s final score:
.5 (40) + .5 (59.1)
= 49.55
Rank # 3

Candidate scoring results WITHOUT standardization:

If instead of standardizing we had simply combined the scores, notice how the results change:

	Candidate
	Written Exam

Raw Score
	Supplemental

Raw Score
	Total Score

(sum)
	Rank

	Chris
	98
	71
	169
	2

	Jamie
	91
	83
	174
	1

	Stacey
	82
	92
	174
	1


Jamie, who was #1 when we standardized, is now tied for #1 with Stacey, who had been last.  Chris, ranked #2 when we standardized, is now last.  What changed?  By not standardizing, Stacey benefited unduly from her high raw score on her supplemental questionnaire.

Summary

Standardizing scores before combining them helps make sure you get the results from your assessment process that you intended.  It also helps make your selection process more defensible should it come under legal challenge.

All of the calculations demonstrated above are easily created within a spreadsheet program, such as Microsoft Excel, which has pre-existing functions to calculate averages (AVERAGE) and standard deviations (STDEV).

If you have any questions regarding this document, please feel free to contact the Department of Personnel’s Assessment Services Unit at (360) 664-6260.[image: image1]
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