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Abstract

The rapid development of Culture and creative industries has been promoted
by “Internet+”. However, the lack of talent of Culture and creativity has be-
come a bottleneck restricting the development of industries. The develop-
ment of industry can be aided by the quantitative evaluation system of the de-
sign ability of the designer, based on its monitoring, feedback and incentive
functions. Based on the study of the existing competence evaluation index
system, an evaluation index system for the design competence of creative de-
signers of Culture was constructed by comprehensively investigating the three
factors viz. design, ethics and sports. Subsequently, the subjective and objec-
tive combination weighting method was used to determine the weighted in-
dex of the design competence. Moreover, the fuzzy Topsis method was used
to obtain the evaluation model, while the operability and scientificity of the
evaluation index system and the evaluation method were verified by an ex-
ample.
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1. Introduction

In the context of China’s Internet+, “Internet + Wenchuang” combines the in-
novation of the Internet with the creativity of the cultural industry, and connects
the creativity with the producers, users (consumers) and other related articles in
a better way through the Internet platform (Xie et al., 2019) (Handy, 2016)
(Guang, 2018). It helps to create a subject, thereby expanding the source of crea-
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tivity, improving production efficiency, strengthening community interaction,
and merging social consensus (Tang, 2016) (Liu, 2018) (Lazzeretti et al., 2016).
The development of cultural and creative industries is an inevitable choice to
promote China’s industrial structure optimization and industrial upgrading, and
has an unmatched role in the transformation of economic development mode
(Gundolf et al., 2018) (Wu & Li, 2018) (Xu et al., 2016).

The core element of the development of cultural and creative industries is
creative talents. The key to develop a cultural and creative industry is by culti-
vating creative entrepreneurs and specialized talents to provide a good external
environment for the growth of creative talents (Moalosi et al., 2016) (Xu et al.,
2016) (Kitsios et al., 2017) (Shi, 2013) (Petrova, 2018). Different localities have
proposed to support colleges and universities to set up a number of cultural and
creative industry-related majors or specializations, cultivate talents such as cul-
tural and creative management, creative design, and cultivate talents of sports,
culture, economy, management, science and technology, etc. The cultural and
creative enterprises can jointly cultivate and establish a group of cultural and
creative training, training bases integrating production, and education and re-
search. Furthermore, they can actively introduce high-quality and innovative
talents in the development and construction of cultural and creative industries at
home and abroad, establish talent training mechanisms and training bases, and
create an environment for good talent development and talent initiatives (Xie,
2018) (Li et al., 2016) (Absalyamov, 2015) (Holmes, 2013) (Chen & Xu, 2016). In
addition, from the perspective of design ethics, strengthening the protection of
intellectual property rights, protecting the creative achievements of cultural
creators and the legal income of property owners, and guiding the positive
energy of cultural industry are also important aspects in the development of the
cultural and creative industries. It can be seen from the above analysis that tal-
ents are crucial in the development of cultural and creative industries, and the
designers responsible for creating cultural creations are the main players in the
industry, and other practitioners and audiences in the industry affected by the
design works. As one of the important components in the cultivation of talents
in the cultural and creative industries, the design capability evaluation system is
a key factor in the realization of the industrial upgrading target. A scientific and
effective design capability evaluation system not only enables the designer to
have an objective and comprehensive understanding of his own design capabili-
ties, but also can guide the improvement of design capabilities through its mon-
itoring and feedback functions. More importantly, through its incentive-oriented
function it can encourage the innovative designers to actively participate in var-
ious cultural and creative activities (Liu, 2014) (Wang et al., 2011) (Wei, 2016)
(Liang & Huang, 2016).

Due to the intersection of disciplines and the uncertainty of evaluation indi-
cators, the quantitative evaluation of the design ability of creative design in the

Culture has not been studied. However, the current quantitative evaluation me-
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thods for ability of the students like enterprise innovation, morality, professional
ability, and engineering ability have been reported previously (Biltekoff et al.,
2014) (Brown & Annis, 2011) (Zou & Zhou, 2015) (Zhu & Lei, 2012) (Yin, 2011)
(Yun et al., 2010) (Lai, 2013). In addition, the negative design and false propa-
ganda in the current design practice have appeared many times. Modern design
is also full of negative factors such as money worship, hedonism and pornogra-
phy (Wang, 2013) (Chance, 2012) (Maciintosh et al., 2015). Therefore, scholars
have also issued a call for “designing ethics as the bottom line of design beha-
vior” (Giaretta, 2013) (Gram-Hansen & Ryberg, 2016). From the point of view of
modern ethics, the fundamental reason for the lack of design ethics in various
design works is due to the fact that the designers lack a systematic thinking
about the design consequences in the design process (Li, 2017) (Frias, 2013)
(Cao & Wu, 2014) (Leunes, 2012). In summary, the present research limits the
evaluation object to the creative designers of Culture and considers the influence
of design ethics and sports professional knowledge, while determining the design
ability evaluation index set. Furthermore, it uses the subjective and objective
weighted combination method to determine the weight of each index of the de-
sign ability, and then builds a design ability evaluation system suitable for crea-

tive designers of Culture.

2. Construction of the Design Ability Index System
of Culture Creative Designers

On the basis of interpreting and combing relevant literatures, the design capabil-
ity evaluation elements with higher frequency are selected as the candidate indi-
cators based on the characteristics of the design subjects and the usual evaluation
indicators of design capabilities. By the survey method, and invited universities,
designers, audiences, etc. to conduct joint analysis and research. Ethical factors
were added while designing the effective questionnaires. The elements with high
recognition rate were selected as evaluation indicators from the reliability analy-
sis. The alpha reliability coefficient method is used, that mainly considers the
inherent reliability of the scale—whether there is a high internal consistency be-
tween the projects. It is generally believed that the reliability coefficient should be
between 0 and 1. If the reliability coefficient of the scale is above 0.9, the reliability
of the scale is good; if the reliability coefficient of the scale is between 0.8 and 0.9,
the amount is expressed. The reliability of the table is acceptable; if the reliability
coefficient of the scale is between 0.7 and 0.8, it indicates that some items of the
scale need to be revised; if the reliability coefficient of the scale is below 0.7, it
means that some items of the scale need to be discarded. This study conducted a
reliability analysis of the questionnaire through SPSS software. The consistency of
each score is examined by the alpha coefficient of the primary indicator.

Further by the survey method, the universities and enterprise experts were in-
vited to analyze and research together the selected evaluation indicators that

were further classified and summarized, and feedback was obtained. In order to
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examine the interaction of the design ethical environment, the ethical level of the
client and the audience was also added to the secondary indicators. Finally, ac-
cording to the principles of hierarchy, comprehensiveness, conciseness, scienti-
ficity and operability, comprehensive design ability, and ethical level, a quantita-
tive evaluation index system of design ethics was constructed, as shown in Table 1.

By the above method, the internal consistency analysis on all items of the en-

tire scale is conducted, the total internal consistency reliability coefficient of the

Table 1. Evaluation index system of design ability of Culture creative designers.

Primary indicator Secondary indicators

Knowledge accumulation Design basics
Design tool application level
Sports knowledge level
Interdisciplinary knowledge
Level of knowledge in the field of ethics
Design ethics level
Design thinking Observation and element refining ability
Imagination and design expression
Logic and framework construction capabilities
Appreciation of design works
Design skills Market research capability

Analytical ability
Planning organizational capacity
Design implementation capability
Humanized design presentation ability
Sports spirit connotation ability

Design personality and team Curiosity and interest
Self confidence
Independent thinking spirit
Team spirit
Critical spirit
Willpower
Communication skills

Design ethical environment The ethical level of the client
Audience ethical level

Design results Principal’s recognition

Audience recognition
Peer review

Promotion of design works
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questionnaire is 0.9074, indicating that the reliability of the scale is good enough,

and there is no need to modify the whole. All level indicators can be retained.

3. Weight Determination of the Design Ability Index
of Culture Creative Designers

On the basis of the reconstructed design ability evaluation index system, the
subjective entropy method is used to weight the evaluation index items, and the
objective AHP method is used to determine the weight of the sub-criteria level
indicators, and the weights obtained by the two methods are normalized. The
weights of each index are obtained, the comment set is further determined, the
fuzzy evaluation matrix is established, the fuzzy positive and negative ideal solu-
tions are determined, and the distance and closeness of each evaluation object
with the positive and negative ideal solutions are calculated, and the evaluation

model is obtained.

3.1. Determination of Weights

The methods of weight determination mainly included the subjective weighting
method and the objective weighting method. In the subjective weighting me-
thod, the weight of the index was obtained by the experts, based on the subjec-
tive judgment of the experience. The objective weighting method determined the
weight according to the relationship between the original data. Both subjective
and objective empowerment possessed their advantages and disadvantages (Wu
et al., 2015) (Dai et al., 2018). Therefore, this paper attempts to combine the
subjective and objective weighting methods.

1) Objective entropy weight method

Using the entropy weight method to determine the weight of 29 secondary in-
dicator items, the semantic value of the evaluation index was standardized

(Beruvides et al., 2016), shown in Equation (1).

_ij:le

. i _ _
Cij:Con+Tn (|:1,2’...,n;1:]_,2'...’m) (1)

where, § is the standard deviation and Con is an arbitrary constant such that C;
> 0. The specific gravity C; and the entropy value S of the normalized index

value were calculated as per the formula is as shown in Equation (2).

1

cro_Sig In(n) (i=12-mj=12m) (2)

yre T enen(e)]

The difference value X, was further calculated, and the weight Q; of each eval-

uation index was determined according to Equation (3).

X

X =1-S;Q =— 31—
J ] ] m
ijlxi

(3)
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2) Subjective analytic hierarchy process

In this paper, the analytic hierarchy process was used to determine the weight
of six first-level indicators and 29 second-level indicators. A total of 5 experts in
the design field, ethical field, sports field, and education field were selected. The
hierarchical analysis method was used to determine the hierarchical membership
relationship. After the hierarchical structure was established, the factors in the
same layer were compared and judged, and the judgment matrix A was con-
structed (Yeoh & Calantone, 2016).

a; & o Gy

a a v a
A — .21 .22 ) 2m

R -

The product M; of each row element of the judgment matrix A was calculated
using the n-th root M, and finally the weighted value W, normalized by each in-
dex was obtained, using Equation (4).

M, :ﬁaij (J :1’21""m)
i1

W, =gM; (i=12--nj=12:-m)

W,o=—1_ (4)

3) Combination empowerment

By a comprehensive consideration of the two kinds of weighting methods, the
weighting coefficients were determined by the subjective and objective weighting
method, which were multiplied correspondingly, and finally normalized. The

specific combination weighting formula is shown in Equation (5).
Q; xW;
m

Z j:lQJ ><Wi

W, =

j (i=12,-,m) (5)

3.2. Weight Determination Process

From Equations (1)-(3), the weight of the second-level index of the design capa-
bility evaluation obtained by the objective method is shown in Table 2.

In the next step, 5 experts were selected who scored each pair of indicators
according to a scale of 1 - 5 scale. Subsequently, a judgment matrix was estab-
lished, and the feature vector corresponding to the maximum eigenvalue A,
was calculated by the product square root method. It was further normalized to
determine the weight of each level factor as W the results are shown in Tables 3-9.

The results obtained by the formula 5 are shown in Table 10.

3.3. Analysis and Discussion of Weights

It can be seen from the analysis of the weighted results from Table 10 that the
design results was still an important indicator for evaluating the design ability of
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Table 2. Weight of design capability evaluation indicators obtained by objective method.

Primary indicator C; Secondary indicators Cj S; X Q
Knowledge accumulation Design basics 0.9829 0.0171 0.1825
Design tool application level 0.9859 0.0141 0.1503
Sports knowledge level 0.9852 0.0148 0.1578
Interdisciplinary knowledge 0.9835 0.0165 0.1755
Level of knowledge in the field of ethics 0.9826 0.0174 0.1852
Design ethics level 0.9861 0.0139 0.1486
Design thinking Observation and element refining ability 0.9842 0.0158 0.2645
Imagination and design expression 0.9840 0.0160 0.2676
Logic and framework construction capabilities 0.9871 0.0129 0.2157
Appreciation of design works 0.9849 0.0151 0.2523
Design skills Market research capability 0.9942 0.0058 0.0732
Analytical ability 0.9854 0.0146 0.1854
Planning organizational capacity 0.9841 0.0159 0.2018
Design implementation capability 0.9877 0.0123 0.1563
Humanized design presentation ability 0.9855 0.0145 0.1839
Sports spirit connotation ability 0.9843 0.0157 0.1994
Design personality and  Curiosity and interest 0.9840 0.0160 0.1475
team Self confidence 09858 00142  0.1311
Independent thinking spirit 0.9839 0.0161 0.1483
Team spirit 0.9835 0.0165 0.1523
Critical spirit 0.9853 0.0147 0.1361
Willpower 0.9845 0.0155 0.1435
Communication skills 0.9847 0.0153 0.1411
Design ethical The ethical level of the client 0.9845 0.0155 0.4888
environment Audience ethical level 09838 00162  0.5112
Design results Principal’s recognition 0.9867 0.0133 0.2390
Audience recognition 0.9849 0.0151 0.2713
Peer review 0.9864 0.0136 0.2434
Promotion of design works 0.9863 0.0137 0.2463
Table 3. Judgment matrix of primary indicators.
afcrlll(r)l‘ﬁle:[ig(fn Design thinking Design skills Persotr:lri;y and ]z;iiiirfiliiatl Design results
Knowledge accumulation 1
Design thinking 3 1
Design skills 2 1 1
Personality and team 1/3 1/3 1/2 1
Design ethical environment 1/4 1/4 1/3 1/2 1
Design results 172 1/2 1 2 3 1
Weights W 0.168103 0.291162 0.211796 0.081612 0.067471 0.179855
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Table 4. Judgment matrix of knowledge accumulation.

Design Design tool Sports knowledge Interdisciplinary Level of knowledge  Design
basics application level level knowledge in the field of ethics ethics level
Design basics 1
Design tool application level 3 1
Sports knowledge level 2 1/2 1
Interdisciplinary knowledge 1 1/3 1 1
Level of knowledge in the field of ethics
s 1 2 2 1
Interdisciplinary knowledge
Design ethics level 2 1/2 1 1 1/2 1
Weights W 0.144959 0.251076 0.144959 0.110145 0.219717 0.129144

Table 5. Judgment matrix of design thinking.

Observation and Imagination and design ~ Logic and framework  Appreciation of
element refining ability expression construction capabilities  design works
Observation and element refining ability 1
Imagination and design expression 1/2 1
Logic and framework construction capabilities 1 2 1
Appreciation of design works 1 2 1/3 1
Weights W 0.204266 0.353799 0.257359 0.184575
Table 6. Judgment matrix of design skills.
Planning Design Sports spirit

Market research  Analytical Humanized design

. o organizational implementation . o connotation
capability ability capacity capability presentation ability ability
Market research capability 1
Analytical ability 1/2 1
Planning organizational capacity 1/3 1/2 1
Design implementation capability 172 1 172 1
Humanized design presentation ability 1 2 1/2 1 1
Sports spirit connotation ability 1/3 2 1 1/2 1/2 1
Weights W 0.176199 0.305186 0.096966 0.124591 0.166347 0.130711
Table 7. Personality and team judgment matrix.
Curiosity and Self Independent . Critical . Communication
interest confidence  thinking spirit Team spirit spirit Willpower skills
Curiosity and interest 1
Self confidence 2 1
Independent thinking spirit 3 2 1
Team spirit 2 172 2 1
Critical spirit 172 172 172 1/3 1
Willpower 2 1 2 2 2 1
Communication skills 3 2 1 1 2 172 1
Weights W 0.113259 0.160173 0.205806 0.134689 0.059983  0.179788 0.146298
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Table 8. Judgment matrix of design ethical environment.

The ethical level of the client Audience ethical level
The ethical level of the client 1
Audience ethical level 3 1
Weights W 0.366025 0.633975

Table 9. Judgment matrix of design results.

Principal’s Audience . Promotion of
. . Peer review .
recognition recognition design works
Principal’s recognition 1
Audience recognition 2 1
Peer review 2 2 1
Promotion of design works 1/2 1/2 1/3 1
Weights W 0.205900 0.356629 0.326845 0.110627

the designers. All experts believed that their weights were high. The weight of
design thinking and design skills was higher than that of knowledge accumula-
tion and personality team, indicating that the evaluation of design ability paid a
more attention to the broadening of thinking and its skill factors. Knowledge
accumulation and habits can be acquired. For the design ethical environment,
the weight was the lowest, because the design ethical environment was not much
different for the individual designers.

The analysis of the secondary indicators by the weight calculation results in
Table 10 can be further seen as:

1) In the accumulation of knowledge, the impact of various knowledge levels
on the design capabilities was basically the same. Among them, the knowledge
level in the ethical field possessed a highest weight value. It is important to in-
corporate the knowledge level in the ethical field into the evaluation system to
accurately evaluate the ability. The corresponding design ethics level had a high-
er weight, and the ethical total knowledge level occupied the knowledge accu-
mulation over 40% weight, indicating that the current design field paid more at-
tention to the ethical influence, hoping to embody the humanized design and
convey correct values in the design. The level of knowledge in the sports field was
ranked among the various levels of knowledge accumulation, and the Culture cre-
ative design was also an indispensable accumulation. The cross-disciplinary
knowledge level was the lowest, due to the difficulty in learning the interdiscip-
linary knowledge yin daily learning and difficulty in its quantification. There-
fore, the survey sample possessed a lower knowledge score in the field.

2) In the indicators of design thinking, the observation and element refine-
ment, and the imagination and design expression ability were both high, and al-
so met the requirements for the basic quality of the designer.

3) In terms of the design skill indicators, the market research ability was much
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Table 10. Design ability evaluation indicators after combined empowerment.

Primary indicator C;

Knowledge accumulation

Design thinking

Design skills

Design personality and team

Design ethical environment

Design results

Weights

0.1701

0.2946

0.2143

0.0825

0.0682

0.1701

Secondary indicators Cj Q w; zW;
Design basics 0.1825 0.1593 0.1732
Design tool application level 0.1503 0.1593 0.1427
Sports knowledge level 0.1578 0.1593 0.1498
Interdisciplinary knowledge 0.1755 0.1210 0.1266
Level of knowledge in the field of ethics 0.1852 0.2415 0.2665
Design ethics level 0.1486 0.1593 0.1411
Observation and element refining ability 0.2645 0.2704 0.2840
Imagination and design expression 0.2676 0.2704 0.2873
Logic and framework construction capabilities 0.2157 0.2146 0.1838
Appreciation of design works 0.2523 0.2443 0.2448
Market research capability 0.0732 0.1210 0.0513
Analytical ability 0.1854 0.1711 0.1838
Planning organizational capacity 0.2018 0.1921 0.2245
Design implementation capability 0.1563 0.1592 0.1442
Humanized design presentation ability 0.1839 0.1732 0.1845
Sports spirit connotation ability 0.1994 0.1831 0.2115
Curiosity and interest 0.1475 0.1192 0.1228
Self confidence 0.1311 0.1192 0.1091
Independent thinking spirit 0.1483 0.1502 0.1556
Team spirit 0.1523 0.1418 0.1508
Critical spirit 0.1361 0.1192 0.1133
Willpower 0.1435 0.1893 0.1897
Communication skills 0.1411 0.1607 0.1584
The ethical level of the client 0.4888 0.4142 0.4033
Audience ethical level 0.5112 0.5857 0.5966
Principal’s recognition 0.2390 0.2214 0.2103
Audience recognition 0.2713 0.3132 0.3376
Peer review 0.2434 0.2790 0.2698
Promotion of design works 0.2463 0.1862 0.1822

lower than other indicators, indicating that the designer’s design style was less af-
fected by the market trends, and the sports spirit connotation presentation ability
had a high impact on the design ability, which was consistent with the Culture.

4) The design personality was basically the same as the weight of each index in
the team. The independent thinking spirit and the willpower had the highest
weight, which further confirms the difference between design and engineering.

The personal quality of the designer was more favorable than the team quality.
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5) In the indicators of the design ethical environment, the ethical level of the
audience was more affected than the ethical level of the client, emphasizing the
view of the scholars that the design should serve the general public.

6) The evaluation of the design results was similar to the design environment.
The recognition of the audience was the highest, and the recognition of the peers

also affected the designer’s reflection on their own design works.

4. Evaluation and Application of the Design Ability
of Culture Creative Designers

4.1. Construction of the Evaluation Model

The TOPSIS method used in the evaluation model is a multi-objective deci-
sion-making method (Chen et al., 2014) (Liu & Zhang, 2017) (Peng et al., 2016).
Compared with the traditional multi-statistic method for evaluating problems, it
has the characteristics of intuitive analysis principle, simple calculation and little
requirement for sample size. In this paper, based on the combination weight of
the evaluation index and the initial fuzzy evaluation matrix, the weighted deci-
sion matrix is further constructed; the ideal value and the non-ideal value vector
are constructed; the distance and closeness of each evaluation object and the
positive and negative ideal solutions are calculated, and the design capability
level of each evaluation object is calculated and can be sorted according to the
size of the closeness value. The model construction process of the method in-
cluded the following four processes:

1) Establishment of a fuzzy evaluation matrix

According to the comment set, an initial fuzzy evaluation matrix was con-
structed, where X} is the semantic value of the jth evaluation index of the /th

evaluation object.

Xll X12 le
X X X

X, = 2 :22 2m (i:1,2,,,,'n;j:]_,2'...1m)
an an Xnm

2) Establishment of a weighting matrix
The weighted decision matrix was constructed according to the combined
weight of the evaluation index and the initial fuzzy evaluation matrix, according

to Equation (6).

dy Ay g
ool e

ﬂ’nl ﬂ’nz A

nm

Ay =W, * X (i=12,---,m;j=12,---,m) (6)

3) Determination of the fuzzy positive and negative ideal solution

The ideal value A" and the non-ideal value vector A~ were constructed
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using Equation (7).
A+ =(ﬂ{,/12+,"‘,/1,;)
A :(,11*,,12*,...'%)
ﬂfzmax(ﬂlj'ﬂ?i""”inj)
A5 =min (4, Ao, A )

4) Calculation of the distance and closeness of each evaluation object from

)

positive and negative ideal solutions
The Euclidean distance between each index and the ideal value and the
non-ideal value is Z and Z; according to Equation (8) and the closeness of

each evaluation object to the ideal solution is recorded as @, .

2= Xk -4 ) 5 2= S 4

7-
. = — 8

bz + 7] ®

The larger the value of @, the closer was the design ability level of the evalu-
ation object to the ideal value, and the design ability level of each evaluation ob-

ject was sorted according to the size of the @, value.

4.2. Analysis of the Application Effect of the Evaluation Model

By applying the obtained evaluation model to the evaluation of design ability of
three designers from different companies engaged in the Culture creative design,
the scientific and practicality of the whole evaluation index system and evalua-
tion method was verified in the form of examples. The results obtained are
shown in Table 11.

As can be seen from Table 11, the design ability of the designer Duxx is
ranked first, and the score obtained by the evaluation model is higher than that
of other designers. The main reason is that the designer has been the chief de-
signer of a company for many years, and his abilities have been obtained. It has
won praises from peers and customers, and has won various awards in design.
Through various weights, its innovation ability ranks first in line with other
evaluation systems; it is worth noting that Chenxx designer, the designer’s de-
sign thinking And the design skills are general, but its design concept has always
advocated green simplicity, its design ethics ability is more prominent, and the

weighted design ability ranking has been greatly improved, which also shows

Table 11. Quantitative calculation of design ability of evaluation objects.

Number Company Name w; Sort
1 A Lixx 0.5824 3
2 B Chenxx 0.6620 2
3 C Duxx 0.7016 1
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that design ethics has an obvious effect on the improvement of design ability. It
can be showed from Table 11 that the model constructed in this paper could
quantitatively describe the design ability of the creative designers engaged in the
Culture, and the calculated results were consistent with the qualitative judgment.
Currently, the design ability of the designers engaged in the Culture and creativ-
ity is generally not high. It should be upgraded from multiple angles to make up
for the lack of design ability and promote the overall improvement of the crea-

tive design level of the Culture.

5. Conclusion

In the present work, initially an index system was constructed for the quantita-
tive evaluation of the design ability of creative designers in the Culture. In the
process of construction, the design ethics was innovatively incorporated into the
index system, and the index system of the new system was obtained. Combining
the weighting method with the fuzzy Temple’s evaluation method, and consi-
dering the inaccuracy and ambiguity of the evaluation process of different pro-
fessional background evaluation objects, the semantic value was used to replace
the index level, and the evaluation object was used between the positive and
negative ideal solutions. The relative closeness was used as the final evaluation
criteria. The constructed model ascertained the rationality and scientificity of the
index system construction; thus it possesses a significant practical value and can
provide a reference for the quantitative evaluation of the design ability of de-

signers in other industries.
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