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(Rosenbloom et al., 2014)

(Robinson & Robinson, 1998)

Kirkpatrick (1993) 1959

(reaction)

(learning)
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(behavioral 

change)

(organizational results) (return on 

investment) 

Irwin L. Goldstein (2001) 

(Werner & DeSimone, 2011; Ross, 2018; Noe, 2019)
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1971
2

(disparate impact) (adverse impact)

(disparate treatment) 

( Cavico & Mujtaba, 2017; Hamilton, 

2019)

(

40 )

(business necessity)

1978

(prohibited personnel practices)

                                                       
2. Griggs v. Duke Power Co., 401 U.S. 424, 431-2 (1971)

13
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2301, 2302 , 5 U.S. Code

(Equal Employment Opportunity 

Commission) (Uniform Guidelines 

on Employee Selection Procedures)

(Four-Fifths Rule)(

29 1607.4 , 29 C.F.R) 3

80%

80%

/ 20% 60%

(20/60=33.3% < 80%)

                                                       
3. A selection rate for any race, sex, or ethnic group which is less than four-fifths (4/5) (or eighty 

percent) of the rate for the group with the highest rate will generally be regarded by the 

Federal enforcement agencies as evidence of adverse impact, while a greater than four-fifths 

rate will generally not be regarded by Federal enforcement agencies as evidence of adverse 

impact.
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1400 2011-2020

1.4

5-6%

286 155

2011 45.58 2014

48 6

2011 57.86 2020

53.6 50

2020 47

36

12778

56% 4 55%

9 2013-2016 2020

54% 78%

2020 75%

77% ( 2

                                                       
4. 2011-2020 9 61%

53% 2017 9 2020
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=638.6) 59%

57% 78%

2011 1555 94.9 3.5 0.8 0.8 77.5 18.5 3.5 0.2 0.4 45.17

2012 1568 91.5 6.1 1.0 1.4 81.8 14.2 3.3 0.2 0.6 45.59

2013 1344 93.5 3.9 0.6 2.0 82.2 13.2 3.9 0.2 0.5 46.49

2014 1253 88.4 7.3 2.3 2.1 62.0 32.7 4.8 0.3 0.2 47.58

2015 1228 90.4 6.1 1.6 1.9 66.0 28.4 4.8 0.1 0.7 47.64

2016 1370 92.1 4.9 1.3 1.7 69.3 24.6 5.2 0.4 0.6 47.22

2017 1276 91.0 5.8 1.0 2.2 70.3 23.9 4.7 0.4 0.7 47.7

2018 1416 91.8 4.9 0.8 2.5 70.6 22.5 6.1 0.4 0.5 47.57

2019 1496 90.5 5.5 1.1 2.9 70.5 23.4 5.6 0.2 0.4 47.68

2020 1473 89.5 6.7 0.7 3.2 70.4 23.4 5.2 0.3 0.8 47.55

91.4 5.4 1.1 2.1 72.4 22.2 4.7 0.3 0.5

2011 1475 54.8 79.2 46.0 79.3 17.2 2.8 0.2 0.4 45.39

2012 1435 57.4 79.2 47.2 84.6 12.3 2.2 0.2 0.6 45.67

2013 1256 57.4 75.5 49.0 83.6 12.3 3.3 0.2 0.6 46.62

2014 1107 57.5 80.9 62.6 64.6 31.3 3.5 0.4 0.2 47.53
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2015 1110 57.1 79.6 61.1 67.8 27.7 3.6 0.1 0.7 47.72

2016 1262 59.7 80.3 62.2 70.9 23.7 4.4 0.4 0.6 47.35

2017 1161 56.2 78.8 60.2 71.9 23.4 3.4 0.4 0.8 47.73

2018 1300 51.7 76.4 56.6 71.5 21.9 5.6 0.4 0.5 47.58

2019 1354 54.1 76.3 57.6 71.5 23.1 4.7 0.2 0.4 47.73

2020 1318 53.6 74.7 53.9 71.5 22.8 4.6 0.3 0.8 47.54

12778 55.9 78.1 55.2 74.1 21.2 3.8 0.3 0.6

71%

22-24% 4-6% 2014 2015

35 73

9

9 4.68

(4.79 vs. 4.54 )

(4.84 vs. 4.63) (4.62 vs. 4.68)

T (4.67) (4.67)

(4.88) (5.09) (4.61) 
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2011-2020 1.4

8.6% 2014

5.8% 2020 9.6%

χ2 =18.44 F=2.05

17.8% 7%

2014 1.1% 2017 14.9%

1/10

( 2 =33.46)

(F=11.18)
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2011 9.1 9.1 3.6 15.4 25.0 1.00 0.40 1.70 2.76

2012 8.0 8.0 3.2 25.0 13.6 1.01 0.40 3.14 1.71

2013 8.7 8.3 7.5 0.0 33.3 0.95 0.87 0.00 3.83

2014 5.8 6.0 1.1 3.4 19.2 1.02 0.19 0.59 3.30

2015 8.4 8.1 9.3 5.0 21.7 0.97 1.11 0.60 2.59

2016 9.0 8.6 11.9 11.1 17.4 0.96 1.33 1.24 1.94

2017 9.6 9.2 14.9 7.7 14.3 0.96 1.54 0.80 1.48

2018 9.3 9.5 5.7 0.0 14.3 1.01 0.61 0.00 1.53

2019 8.6 8.6 7.3 5.9 11.6 1.00 0.85 0.68 1.35

2020 9.6 9.6 7.1 10.0 17.0 0.99 0.74 1.04 1.77

8.6 8.5 7.0 8.4 17.8 0.99 0.81 0.97 2.06

2011 11.3 6.4 9.9 8.4 8.5 11.4 1.22 0.71 1.09 0.92 0.93 1.26

2012 10.2 5.1 8.4 7.7 6.5 13.8 1.24 0.63 1.07 0.94 0.81 1.71

2013 10.5 5.2 6.3 10.2 7.4 11.1 1.27 0.61 0.87 1.14 0.89 1.34

2014 6.6 5.1 6.2 5.6 5.9 6.2 1.09 0.85 1.03 0.94 0.99 1.03

2015 10.9 4.4 6.9 10.0 8.4 7.1 1.32 0.52 0.88 1.21 1.03 0.87

2016 10.9 5.3 6.8 11.7 7.4 13.7 1.25 0.58 0.81 1.32 0.86 1.59

2017 11.5 6.3 7.7 11.5 8.9 10.6 1.22 0.69 0.89 1.18 0.96 1.15

2018 11.6 7.2 7.7 11.7 9.6 9.1 1.19 0.78 0.83 1.25 1.01 0.97
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2019 10.0 7.1 7.3 10.5 8.5 9.0 1.16 0.79 0.86 1.20 0.99 1.04

2020 11.3 7.5 7.3 12.2 9.0 11.1 1.17 0.78 0.78 1.28 0.94 1.17

10.5 6.0 7.5 9.9 8.0 10.5 1.21 0.70 0.90 1.14 0.94 1.22

2011 8.8 10.2 9.5 33.3 0.0 0.99 1.08 0.82 3.68 0.00

2012 8.1 6.2 12.5 0.0 22.2 1.02 0.85 0.98 0.00 2.79

2013 9.0 5.2 4.8 0.0 0.0 1.10 0.52 0.66 0.00 0.00

2014 5.7 6.6 5.1 0.0 0.0 1.04 1.00 0.57 0.00 0.00

2015 8.2 6.5 17.5 100.0 0.0 1.01 0.82 1.82 11.92 0.00

2016 9.9 5.4 3.6 40.0 0.0 1.15 0.63 0.63 4.46 0.00

2017 10.9 5.5 2.5 0.0 0.0 1.14 0.68 0.69 0.00 0.00

2018 9.8 10.2 2.7 20.0 0.0 1.05 1.04 0.25 2.15 0.00

2019 8.7 9.3 4.7 0.0 16.7 1.03 0.99 0.56 0.00 1.93

2020 10.1 7.7 11.5 0.0 9.1 1.07 0.81 0.96 0.00 0.94

9.0 7.4 7.0 14.3 5.5 1.06 0.84 0.76 1.65 0.63

= /

6.05% 10.5% 2016

7.5%

( 2 =85.6) 
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10.1% 5.9% 11.4%

7.4%

(12.1%, 7.1%) 

(5.2%, 4.7%)

10.5 10.1 11.4 9.2 12.1 11.3 8.2 8.5

6.05 5.9 7.4 5.2 7.1 6.1 6.3 3.8

χ2 =85.6** χ2 =41.2** χ2 = 0.19 χ2 = 5.55
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4.56 2020 3.2

(2020, t=6.21; 2010, t=8.84)

47

50

2011 45.17 49.73 44.96 49.6 48.55 45 45.64 48.5 55.67 59.33

2012 45.59 49.79 45.32 49.73 46.82 44.33 47 47.5 57.42 60.67

2013 46.49 50.68 46.29 50.28 48.88 46.25 42.88 102 54.67 57.22

2014 47.58 51.38 47.31 51.03 48.92 55 46.68 44 56.43 56.8

2015 47.64 50.88 47.48 50.46 48.63 52.43 44.68 50 56.06 56.6

2016 47.22 50.5 47.09 50.12 47.53 52.5 46.12 50.5 54.84 56.75

2017 47.7 50.72 47.47 50.36 49.98 52 44 42 53.87 59.25

2018 47.57 50.59 47.29 50.41 49.64 49.25 43.36 107 55.5 56

2019 47.68 51.05 47.43 50.88 49.07 50.17 45.31 51 53.82 56

2020 47.55 50.75 47.26 50.23 49.37 50.86 45.67 58 52.69 58
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10.5% 8%

7.5%

9.9% ( χ 2 =23.5)

( χ 2 =16.9) 

10 55 29

20

35 (33.3%) (27.6)

(21) (20%)

10%~20% 14 (9.9%)

(10)

(12.8) (15.2) (16.7)

(18.2) (19.7%) 

(0.27%)

6% 10 (1.9%) (3.4)

(3.9) (4.4) (4.5) (4.6)

(4.8) (5.6) (5.7) (5.9%) 
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9%

2016

7.4% 7%

2017 2.5% 2015 17.5%

2013 5.2% 2018 10.2%

2015

14.3% 5.5%

2 =16.91

F=4.23

2010-2020 2710

7.4%

(2.5) 

2 =13.8 16

488

7%

12.1% 1/10

(3%) (3.4%)
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2010-2020 9472

9%

20 43

27

(1.8%) (3%)

(3.4%) (4.2%) (4.8%)

(4.9%)

(15.1%) (12.9%)

12%

11%
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1

0.8 1.25

2.06 0.87 0.99

0.97 1

1

2-3

1.65

0.63

0.76 0.84 1.06

1.39 4/5
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(1.21 vs. 0.7) (1.14 

vs. 0.9) (1.22 vs. 0.94)

1 1.25

25 1 11

1 27 17

(2.13) (3.23 (3.91) 

12 2 (0) (0)

(0.03) (0.56) 10 0.6

(1.55)

(1.42) (1.39) (1.39) 1

0 (0.32) 

1 (0.44) (0.46)

(0.47) (0.51) (0.58)

4/5

25

1 (0) (0.2) 

0.5 16

1 1.68

1.4

4/5

(logistic) 
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(Exp(B), odds) 

1.53 0.65

0.93 0.88

1.56 1.26

91.5%

Wals Exp(B) Wals Exp(B)

( ) 35.88** 1.53 18.79** 0.83

265.00** 0.92 38.55** 1.02

( ) 20.48** 0.74 75.03** 0.69

( ) 2.74 0.88 12.66** 1.19

10.72 256.06

( ) 5.77** 1.56 239.51** 5.83

( ) 1.43 1.26 247.88** 6.48

33.83 7.81 79.25 0.13

2011-2020 13979 12771

4374
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31.3% 57.7% 31.6%

19.6% 14.2%

2.4 2.36 2.31

4.61 3.73 1.25

(F=64.49)

11687 4038

34%

28.7% 31%

34%

36% 26%

74%

0.83

0.69 1.02

1.19 5.83

6.48 68.2%

31.6 33.9 28.7 30.9 33.9 35.7 26.1 29.5 30.3 73.6 58.06

68.4 66.1 71.3 69.1 66.1 64.3 73.9 70.5 69.7 26.4 56.97

χ2 =38.9** χ2 =9.0** χ2 =134.5** χ2 =227.2** t=9.2**
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(2.48 vs. 2.28) (2.39 vs. 

2.25) (2.45 vs. 2.2)

T t=-2.65, 1.61, 3.42

1.32 (2.14) (2.57)

(F=27.13)

2013

1/10

2016

4 4 4 4

2011 60.1 20.4 38.2 60.6 22.8 37.3 54.5 11.8 40.5 75 11.4 47.7

2012 55.8 19.1 38.2 55.4 20.3 37.5 53.4 10.6 37.3 69.7 18.2 54.5

2013 45.1 6.3 26 43.3 5.6 24 51.4 10.1 35.5 57.1 8.2 34.7

2014 47.1 10.5 29.8 39.5 5.9 21.8 67 18.4 47.5 40.3 19.5 32.5

2015 35.4 6.2 25.8 31.7 6.2 22.3 38.9 6.3 28.5 78.8 3 69.7

2016 31.7 3.8 24.7 26.6 3 19.5 33.9 3.5 26.5 86.8 13.2 84.9

2017 25.2 5.6 23.7 20.8 4.4 19.2 27.2 7 25.7 82.1 12.8 82.1

2018 19.2 8.4 19.2 14.4 2.7 14.4 13.7 5.9 13.7 90.1 83.1 90.1

2019 12.2 6.2 12.2 8.7 3.6 8.7 10.9 3.9 10.9 68.9 55.7 68.9

2020 5.8 4.6 5.8 4.3 2.8 4.3 1.1 1.1 1.1 50 48.1 50



27

2011-2020 1.3

8.6% 

0.8 4/5

0.8 4/5

2011

32% 74% 2016

25%
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5

                                                       
5. (2011) 2003-2010 2003

2010 59% 2006 36%
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2020 5.4

1400 9 1.1
6 40 7

10

35% (35.8 vs. 26.5) 4.8

5.1 20%

9

                                                       
6.

2012 6.4 2018 6 2019 5.8

2020 2.74 1.07

9 7.8

7. 1.64 10

4038
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(A)
54.4 45.6 82.8 17.2 83.6 16.4 63.6 36.4 58.7 41.3

(B)
48.0 52.0 76.1 24.0 82.4 17.6 57.1 42.9 48.4 51.6

(A/B) 1.13 0.88 1.09 0.72 1.01 0.93 1.11 0.85 1.21 0.80

1.25

1974

(Professional and Administrative Career Examination, 

PACE)
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4/5 1981

(Luevano consent decree)

(Riccucci et al., 2020)8

                                                       
8.

https://www.opm.gov/FAQs/QA.aspx?fid=a6da6c2e-e1cb-4841-b72d-53eb4adf1ab1&pid= 

796dd1e8-3069-4aaf-860e-2710cbb32360 & http://archive.gao.gov/f0302/109388.pdf.
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1.5

9

47

17

                                                       
9. 0.93 1.1 0.98

1.0. 1.01 0.98 1.0

1.01 1.02 0.93 1.04

0.8 4/5
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10

10 9

(development)

9

                                                       
10. (10%) (90%)

70
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25

2011-2020
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Performance Evaluation on the Senior 
Rank Promotion Training Program 

2011-2020: Training Effectiveness and 
Disparate Impact

Jay N. Shih

Civil servants must pass the promotion training to be 

promoted to the Senior Rank position since a new law was 

enacted in 1996. This paper evaluates the performance of this 

mandatory training program from 2011 to 2020. Results show 

that the training has not yielded significant training effectiveness 

and has very low return on investment. About 70% of 

participants who had passed the program have still not yet been 

promoted to apply whatever they have learned and that 

represents a very low ROI. This study also finds that the training 

program, on the contrary, does produce disparate impact on civil 

servants who are male, elders, non-managerial and technical-type 

employees. The fail rate of these groups is significantly higher 

than those of their counterparts which violates the fourth-fifth 

rule of employment selection. The paper finally asserts that this 

mandatory training program should be abolished and replaced by 

any new selection method[s] that can enhance development 

                                                       
Professor, Department of Public Administration, National Chengchi University.
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effectiveness and avoid the occurrence of disparate impact.

Keywords: training performance, equal employment opportunity,

disparate impact, senior rank promotion training program
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