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1 (n=193)
Table 1 The first — order factor matrix of technical workers’ innovation quality (n =193)
F1 F2 F3 F4 F5 F6 F7
0. 749 0.812 0.736 0.715
0. 682 0. 694 0. 705 0. 688
0. 666 0. 660 0. 622 0.634
0. 649 0. 652 0. 604 0.783
0.532 0. 624 0.814 0.762
0.512 0.929 0.726 0.436
0.497 0.773 0. 654
0. 446 0.524
10. 167 2.329 1.614 1.493  1.256 1.171  1.086
35. 058 8.031 5.567 5.149  4.330 4.036  3.744
35.058 43.099 48.655 53.805 58.134 62.171 65.915
2 (n=193) “F7 7 “FL g
Table 2 The second — order factor matrix of technical work—
ers’ innovation quality (n =193) «
"M S3 “F4 M
S1 S2 S3 )
F5: 0. 802 «
F2: 0. 543 7
F6: 0.768 4.2
F7: 0.703 (n =193)
FI: 0.579 ( CFA)
F4: 0. 865 °
F3: 0. 545
(1) .
2.499 1.218 1. 006
3 M1I.M2 M3,
35.704 14. 547 11.518 M1 29
35.704 50.251 61.769 _ . M2
« »”
S1 “F5 7 “ N
“ 2 « » o« ” «
7 7
— “ ” 10
“ "o S2 “F6 " E— ;
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“ ” 12 TLI.CFI X'/ df AIC.BIC
— . M3 SRMR.RMSEA :
N N N N N M3 ( Kline 2010; Vrieze 2012) .
N 7 o M3
0.5 M3
3 .
o M1 M2 M3
3 (n=193)
Table 3 The first — order factor fit index oftechnical workers’ innovation quality ( n =193)
Na df x>/ df TLI CFI AlC BIC SRMR RMSEA(90% CI)
Ml1: 1147. 48 377 3.04 0. 686 0.707 12370.39 12673.82  0.078 0. 095
M2: 956. 09 374 2.55 0.736 0.755 12249.97 12563.19  0.076 0. 087
M3: 628. 44 356 1.77 0. 863 0. 878 11952.76 12324.71 0. 060 0. 063
(2) . 2 .
M3
3 N
; M6
o 3
M4 N N N
7 ; M5 N
1 N N °
4 (n=193)
Table 4 The second — order factor fit index oftechnical workers’ innovation quality ( n =193)
X df x>/ df TLI CFI AIC BIC SRMR RMSEA(90% CI)
M3: 628. 44 356 1.77 0. 863 0.878 11952.76 12324.71 0. 060 0. 063
M4: 562.23 370 1.52 0. 896 0. 905 11176.25 11482.94 0. 068 0.052
MS: 538.73 367 1.47 0. 906 0.915 11155.23 11471.71 0. 063 0. 049
M6: 545.95 369 1.48 0. 904 0.913 11159.71 11479.69 0. 064 0. 050
4 M5
X df o
TLI.CFI
7 o
o M5 4.3
M4 M6 ¥’/ df.AIC.BIC.SRMR. ( CFA)

RMSEA TLI. CFI
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5 “ ” Cronbach « 0. 687
o Cronbach «o 0.697 0.7
0.935 ( Kline 1998)
o Cronbach « 0.7 ( Nunnally &
0.8 o “ ” Berntein 1994) . o
5 (n=193)
Table 5 The internal consistency coefficient of factors at different orders concerning technical workers’ innovation quality ( n =193)
Cronbach « Cronbach « Cronbach o
F5: 4 0. 860
Sl: 9 0. 878
F2: 5 0. 801
F6: 3 0. 687
29 0.933 S2: 13 0. 892 F7: 3 0. 697
F1: 7 0.871
F4: 3 0.782
S3: 7 0.813
F3: 4 0.739
0.5t
N AVE 0.5 CR
N o 0.7
( Hair 2006) . 6. 7
o AVE
o 6. 7 o
6
Table 6 A validity test on the first — order latent variable structure
F1 2 F3 F4 F5 F6 F7
F1 (0.775)
F2 0. 608 (0.752)
F3 0.515 0. 602 (0.742)
F4 0.584 0.631 0. 687 (0.719)
F5 0.581 0. 688 0.562 0. 500 (10.740)
F6 0. 651 0.397 0. 483 0.513 0.418 (0.737)
F7 0.765 0. 652 0.597 0.683 0.621 0. 653 (0.810)
AVE 0. 501 0. 565 0. 551 0.517 0. 548 0. 544 0.529
CR 0.873 0. 866 0.786 0. 741 0.784 0.705 0. 692

AVE
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7

Table 7 A validity test on the second —order latent variable struc—

ture « ”
Sl S2 S3
S1 (0.812) °
S2 0.784 (0.856)
S3 0. 804 0. 825 (0.832) « ”»
AVE 0. 660 0.733 0. 692
CR 0.795 0.891 0.818
AVE °
5
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Innovation quality of technical workers: A scale development

Yang Ruolin' ® Yao Xianguo® Guo Dan’
(1. School of Public Affairs Zhongnan University of Economics and Law Wuhan 430070 Hubei China;
2. School of Public Affairs Zhejiang University Hangzhou 310058 Zhejiang China;
3. School of Economy Huaihua University Huaihua 418008 Hunan China)

Abstract: Technical workers are the skilled or relatively skilled workers who are equipped with professional industry — specific
knowledge production processes and technologies and can independently fulfill production or processing tasks with tools and e—
quipment. Through constant review and reflection on production practices technical workers promote technological innovation and
scientific achievements transformation by improving existing technologies and inventing new products and processes. As one of the
main innovators technical workers initiatives can optimize the production function of the whole society create more technological
dividends in China’ s industrial upgrading and become an important force to help the country realize its economic leapfrog devel—
opment. Although the innovative activities of technical workers are influenced by many factors the intrinsic innovative quality of
human beings is the source of carrying out innovative activities.

Through literature review it is found in this paper that most foreign scholars focus on psychological innovation traits about
personality trait cognitive style and practical skills while most domestic scholars work on the technical workers” innovation
premise of how to carry out the work smoothly. It’ s found that the early researches on innovation quality abroad are conducted
from the perspective of psychology and then expand to vocational education. Most current researches discuss how to cultivate in—
novative quality through school education but few are involved in the field of economy and management especially in the innova—
tive quality of technical workers. Besides the research paradigm is mainly theoretical but empirical.

This paper adopts qualitative method of Grounded Approach and quantitative method of Factor Analysis to design the initial
model and develop the scale of technical workers innovative quality. Specific research steps are as follows: Firstly based on lit—
erature review on innovation quality items from home and abroad research team of this paper interviews the technical workers who
are winners of the " Chinese Skills Competition" and the " National Skills" awarded by the Ministry of Human Resources and So—
cial Security and conducts behavioral event interviews with the technical workers. Then the basic items of technical workers’ in—
novative quality are extracted with the qualitative Grounded Approach method.

Secondly an expert group is set up to sort out the collected innovative quality items and to build a theoretical framework of
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the content structure of the technical workers’ innovative quality. On the basis of the above a corresponding scale is designed.
The quantitative research method is used to collect formal survey data and carry out the project analysis on the basis of the predic—
tion test and purification. Then the structure and composition of the scale is tested by the first and second order exploratory di-
mension the first and second order confirmatory dimension analysis and the reliability and validity of the scale is tested.

Finally a measurement model is formed to evaluate technical workers’ innovative qualities and a formal scale of technical
workers’ innovative quality is determined. The procedures include: pre — test purification analysis on the scale structure and
composition of exploratory and confirmatory factors reliability and validity test. And a measurement model of technical workers’
innovative quality is established.

The research findings are as follows: the technical worker’ s innovative quality scale contains three second — order dimen—
sions including innovation foundation innovation practice and innovation guidance seven first — order dimensions such as pro—
ductive practice professional ethics and personality traits and twenty — nine basic items like steadfast willingness problem sol-
ving ability and pioneering spirit. Based on the quality model and the competency theory the innovation qualities of technical
worker can be divided into three parts: "below iceberg" "above iceberg" and "ice — water junction" .

The innovation foundation second — order dimension in the measurement model of technical workers”innovative qualities re—
flect the criteria and quality requirements that technical workers should adhere to in their innovation activities and elaborates the
core and deepest essence of the "below iceberg" part in technical workers’ innovative quality system which is the basis of their
innovative qualities. It includes two first — order dimensions of basic quality and professional ethics and nine basic items such as
steadfast willingness meticulous earnest and obedience consciousness.

The innovation practice second — order dimension in the measurement model of technical workers innovative quality describes

"above ice—

the specific behaviors of technical workers”innovation activities and shows the manifestation characteristics of the
berg" part in technical workers”innovative quality system which elaborates their innovation qualities. It includes three first — or—
der dimensions of interpersonal communication problem solving production practice and thirteen basic items such as achieve—
ment promotion ability analysis ability and production and operation ability.

The innovation guidance second — order dimension in the measurement model of technical workers”innovative quality reflects
the technical workers”spiritual concept and ideological quality of the "ice — water junction" in innovation activities which lies be—
tween the deep — seated characteristics and the implicit middle link of external performance and is the guidance of technical work—
ers”innovation qualities. It includes two first — order dimensions of spiritual perception personality traits and seven basic items of
pioneering spirit divergent thinking and willpower. The scale and measurement model of technical workers” innovative quality
reasonably matches with the theoretical framework of content structure and can serve as a reliable measuring tool for technical
worker’ s innovative qualities.

The theoretical value of this study lies in that it designs the content structure of technical workers”innovative quality formu-—
lates a reliable and effective scale through empirical test and builds up a measurement model of technical workers” innovative
quality. It lays a foundation for future theoretical and empirical research on technical workers”innovative activities. The practical
value of this study lies in that the innovative quality measurement scale as an evaluation tool can be widely used to evaluate the
technical workers select and train the technical workers with greater innovative potential. Also it can be used as a diagnostic
tool to measure the technical workers’ performance in various dimensions of innovative quality and then dynamically grasp the
changing trend of technical workers innovative qualities so as to improve the management practice in concerned key areas. The in—
novation of technical workers is a huge and extremely complex system and the scale established in this study is a useful explora—
tion in this field. It lays a foundation for further empirical research on technical workers’ innovative behavior and how their inno—
vative qualities affect their innovation mechanism in the future and for carrying out a empirical research tool on technical workers
“innovative behavior motivation.

Keywords: technical workers; innovation quality; scale development; measurement model



