613

A publication of

CHEMICAL ENGINEERING TRANSACTIONS

VOL. 46, 2015 The Italian Association
of Chemical Engineering
Online at www. aidic. it/cet

Guest Editors: Peiyu Ren, Yanchang Li, Huiping Song
Copyright © 2015, AIDIC Servizi S. r. |.,
ISBN 978-88-95608-37-2; ISSN 2283-9216 DOI: 10.3303/CET1546103

Human Resource Evaluation in Universities Based on the
Competency Model

Lichun Xie

Neijiang Normal University, Neijiang, Sichuan, 641100, China.
Lichun641100.xie@126.com

Human resources are the primary kind of university resources. In order to realize sustainable development,
universities must put development and management of human resources a priority. However, at present,
human resource management of universities hasn't attracted enough attention and is neither scientific. To
better enhance the competitiveness of universities, this thesis introduces the competency model to study
human resource management of universities according to the evaluation results of main positions, with the
vision of accelerating the development of human resources of universities.

1. Introduction

Human resource is the most dynamic, most creative and most valuable factor among all productivity factors. It
is the “first resource” for a group to grow and other resource mix cannot function without human resources. It is
no exaggerated to say human resource is decisive in the success of a group. But the simple accumulation of
human resource alone is not enough. A reasonable and effective distribution of human resource is all but
necessary to have a full play. As the market economy is gaining momentum and the proceeding of reform and
opening-up, universities turn out to be a talent pool, making human resource management more important than
ever. In today’s world, universities compete less by hard power and more by soft power, in particular the
teaching resource. Market competition has penetrated into universities and teachers are more mobile than ever
before. In response to the fast growth of the industry and severe peer competition, this thesis introduces the
competency model to study human resource management of universities by evaluating main positions in
university. It intends to set light on promoting the development of human resource of universities.

2. Theory on the Competency Model

The competency theory can be dated back to 1970s when Professor McClelland from Harvard University
proposed the concept of competency in his book Testing for competence rather than for intelligence. The
competency model refers to the combination of various competency factors in order to reach a certain
performance objective, or to say, it is a competency structure (Gaeta A et al., 2014; Rasmussen E et al., 2014):
CM={Cli|i=1,2,3...n}

CM is the competency model, Cl is the competency project, Cli is the i-th competency project and n is the
number of the competency project.

The first competency model was developed by McClelland and McBer, the consulting company to select foreign
information officers in U.S. They divided samples to the performance group and the normal group and
confirmed their key behaviors through Behavioral Event Interview. After some complicated analysis, they found
out the main competency of each group as the dominant factor of working performance.

The competency model has the following features: © the industry feature: it reflects the requirement of an
industry on the overall quality of employees, including knowledge, skill, outlook, motive and characteristics, etc.
This varies from one industry to another. ® The enterprise feature: it reflects the requirement of an enterprise
on certain position or staff and the requirement is detailed to one’s behaviors. Even two companies in the same
industry may have starkly different requirements on employees owing to differences in company culture,
business target, and operation strategy. ® The stage feature: the behavior mode of the competency model is
quite related to business operation of an enterprise. So, it is usually phased (McCabe O L et al., 2014).
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3. Constructing the Competency Model of Human Resources in Universities

For universities to stay competitive and “match people and position”, it is necessary to understand the core
ability of employees by constructing the competency model. Nevertheless, the construction of the model should
consider national characteristics and real practice. Based on the analysis of strategy and working content of
universities, this thesis combines models proposed home and abroad: it draws merits from mature international
competency model (competency dictionary and general competency model) while taking into account working
content of universities and finally a competency model that addresses the features of Chinese universities. The
constructed model is efficient and fits well the requirement of universities on employees(Dou Y et al., 2014).

3.1 Construction steps

3.1.1 Understand the strategic target and defining the performance standard

The performance standard is based on strategic target of universities. The standards for outstanding employee
and ordinary employee are set up according to practical requirement of a position. National universities should
tailor the standards to their own scale, target and resources. If the objective performance indicators are not
easy to obtain or lacks financing, a simple way of “superior rule” can replace instead, which means the leader in
the higher level sets up standards for subordinates. Though it is subjective, it is still efficient and operable for an
excellent leader who is full of experience and knowledge (Caligiuri P, 2014; Chang C C, 2014).

3.1.2 Selecting and analysis effective samples

According to the known performance standards, select randomly a certain number of employees from
outstanding employees and ordinary employees.

3.1.3 Obtaining data about competency

Behavioral Event Interview, expert panel, questionnaire, all-round evaluation, expert system database and
observation method are used in this thesis to collect data about competency. Among these methods available,
Behavioral Event Interview, put forward by American psychologist McClelland, is the widest applied (Bigelow L
et al., 2014; Morganti K G L et al., 2014).

3.1.4 Constructing the competency model

Firstly, the competency features of a position are figured out through Behavioral Event Interview. Written
records are analyzed and the frequency of each feature is counted. Then, the frequency and the relevant
degree of a behavior of outstanding employees and ordinary employees are compared with similarity and
difference identified. Those features are categorized under different themes and their weight is estimated
according to frequency (Dong Y et al., 2014).

3.1.5 Verifying the competency model

The competency model is verified by performance standards of an enterprise. There are usually three methods:
selecting the second effective sample, compiling the scale and adopting the evaluation center.

3.2 Constructing the model

In this thesis, a middle-level manager X in charge of student affairs is studied to make adaptive evaluation. The
competency model for this manager is shown below: (Klendauer R et al., 2012; Patterson F et al., 2013;
Campion M A et al., 2011)

3.3 Competency evaluation based on fuzzy comprehensive evaluation

3.3.1 Comment set of decided indicator

The indicator set U={U1, U2, U3, ---, Ui}, in which Ui (i=1, 2, --m) is the competency item in the model, such as
influence, achievement-oriented, teamwork, etc.

The model is categorized to four levels, namely “very strong”, “strong”, “mediocre” and “not strong”. So the
comment set: V={VI, V2, V3, V4}={very strong, strong, mediocre and not strong}.

3.3.2 Deciding the weight of indicators through Analytical Hierarchy Process

(1) Deciding the objectives and evaluation indicators

There are P evaluation indicators, U={us, uy, ...... , Up}.

(2) Constructing the judgment matrix

The value of indicators in the judgment matrix reflects their relative importance and it is usually noted as the

reciprocal of 1-9. If the indicator can be described by a ratio with practical meanings, such ratio will replace the
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reciprocal and indicate importance. There is S=(Uij)psp

(3) Computing the judgment matrix

Mathematica software is used to compute the largest eigenvalue Amax of the judgment matrix S and its
corresponding characteristic vector A. This characteristic vector is the ranking of importance of all indicators, or
the distribution of weight.

(4) The consistency test

To conduct the consistency test to the judgment matrix, it is necessary to calculate the consistency index

Cl = Foa ™0

n-1 and the average random consistency index RIl. To be specific, 500 samples are collected
randomly to construct the matrix in the way of filling the triangle of the sample matrix by 1-9 or by the reciprocal
of 1-9. Values on the leading diagonal are always 1. Values at the transposed position are the reciprocal of the

number at corresponding position. All sample matrixes need to be calculated their consistency index. All the

CR -a <0.10
’

consistency indexes put together are averaged to be random consistency index RI. When there is — wi it

suggests that the ranking of the hierarchical analysis has satisfying consistency, namely, the distribution of

weight is reasonable. Otherwise, the values of the judgment matrix need adjusting and the weight needs

re-allocating. (Bauer K et al., 2015)

3.3.3 Deciding the evaluation membership matrix

Suppose the comment set V={very strong, strong, mediocre, not strong} has four layers. There are n judges to
evaluate the indicators in each layer of the evaluation subject. The comments are summed up to be
membership vector Rij of Uij to the comment set Uij={rijl, rij2, rij3, rij4}, in which, rijk=vijn, / n, (k=1, 2, 3, 4)
refers to the four levels of the comment set, n is the number of the judges and vjjk is the number of people
whom the judges believe to belong to level Vk in terms of indicator Uij. Rijk is the membership degree, which
means the percentage of people whose indicator Uij belongs to level k (Park H S et al., 2011; Park H S et al.,
2014).

The final results are shown in Table 2.

3.3.4 Computing the fuzzy comprehensive evaluation vector Bi(i=I,2-,8) of subdomain Ui in the second

layer.

B1=A1-R1=(0.5,0.5)- | 0-1 03 04 02|-0 .15 0.25,0.4,0.2)

02 02 04 02
Similarly:
B2=(0.14, 0.32, 0.36, 0.15); B3=(0.13, 0.30, 0.33, 0.24); B4=(0.14, 0.26, 0.42, 0.18); B5=(0.12, 0.29, 0.31,
0.28); B6=(0.13, 0.36, 0.39, 0.12); B7=(0.10, 0.26, 0.33, 0.31); B8=(0.01, 0.04, 0.05, 0.00)
3.3.5 Computing the fuzzy comprehensive vector B of the first-layer universal domain U and normalize B1, B2,
---, B8 to the matrix W. A is the weight vector of U.

[0.15 0.25 0.4 0.2]
0.14 0.32 036 0.15
B=A-W=(0.15, 0.14,0.10,0.13, 0.11, 0.07, 0.15, 0.10)"| g 13 0.30 0.33 0.24 |=(0.13,0.29, 0.36, 0.22)
0.14 0.26 0.42 0.18
0.12 0.29 0.31 0.28
0.13 0.36 0.39 0.12
0.10 0.26 0.33 0.31

|10.01 005 005 O

According to the weighted average method, score “100~90” is labeled as “very strong”, “89-75" as“strong”,
“74-60” as“mediocre” and“59-0" as“not strong”.

B-C=(0.13, 0.29, 0.36, 0.22)-(95, 80, 70, 30)=67.35

Finally, it is calculated that the overall competency of employee X is 67.35, indicating that his competency is at
‘mediocre” level. From the analysis, we can conclude that employee X is good at teamwork and has good
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initiative. But he is mediocre in other aspects, in particular the leadership and expertise. So he is suggested to

improve his overall quality.

Table 1: The competency model of a middle-level manager of a university

First-layer indicator

Second-layer indicator

U11Pay attention to personal influence, build up individual trust and leave certain

U1tinfluence impression on others

U12 Consider the influence of one’s words or behaviors on others

U21 Frequently make self-evaluation, teamwork and performance of subordinates,
U2 and think of whether the evaluation is appropriate.

achievement-oriented

U22 Look for faster and more efficient ways to do things
U23 Set up clear and challenging targets
U24 Inspire the potential of subordinates

U31 Ask for others’ opinions and encourage subordinates to engage in things they
are involved in

U3teamwork U32Make affirmation of the team and appreciate the efforts the team has made.
Encourage the team and delegate power properly
U33Inspire the moral of the team and advocate cooperation
U4l Seize the opportunities when it is spotted

U4 initiative U42 Wrestle with crisis in a fast and effective way

U43Keep persistent in the realization of target

U5 helping other people

U5I Give feedbacks to subordinates

U52 Encourage and help subordinates when they are in difficulties

U53 Provide training to subordinates through suggestion or other instruction
U54 Make special training and classes

U6 understanding other
people

U61 Know about other people’s attitude, interest, need and opinions

U62 Be able to explain other people’s non-language behavior and understand
other people’s emotions and feelings

U633 Know how to inspire others

U64 Know about other people’s strengths and weaknesses

U65 Know about other people’s reason to behave

U7 leadership

U71 Set up performance objective for the team
U72 Stand for the team’s interest in a wide range
U73 Fight for resources the team needs

U8 expertise

U81 Know about management, computer, foreign languages and master business
related knowledge
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Table 2: Weight and fuzzy judgment matrix

Membership judgment

First-layer Weiaht Second-layer
indicator 9 indicator and weight  Very strong Strong Mediocre Not strong
0.5 0.1 0.3 0.4 0.2
0.15
0.5 0.2 0.2 0.4 0.2
0.2 0.1 0.2 0.4 0.3
0.3 0.1 0.3 0.5 0.1
014 0.4 0.2 0.4 0.3 0.1
0.1 0.1 0.3 0.4 0.2
0.3 0.1 0.2 0.4 0.3
0.10 0.3 0.2 0.4 0.3 0.1
0.4 0.1 0.3 0.3 0.3
0.2 0.1 0.3 0.5 0.1
0.13 0.4 0.2 0.3 0.4 0.1
0.4 0.1 0.2 0.4 0.3
0.2 0.1 0.3 0.3 0.3
0.2 0.2 0.4 0.2 0.2
0.1 0.3 0.1 0.3 0.3 0.3
0.3 0.1 0.2 0.4 0.3
0.1 0.2 0.3 0.4 0.1
0.2 0.1 0.4 0.3 0.2
0.07 0.2 0.1 0.4 0.3 0.2
0.3 0.1 0.3 0.5 0.1
0.2 0.2 0.4 0.4 0.0
0.3 0.1 0.3 0.4 0.2
0.15 0.3 0.1 0.3 0.3 0.3
0.4 0.1 0.2 0.3 0.4
0.10 1 0.1 0.4 0.5 0.0

4, Conclusions

Human resource is a main type of university resources. Only by attaching great importance on human resource
can a university makes leap-forward progress and can the strategy of powering the nation by science and
education. As for how to develop and manage human resources in universities, this thesis suggests to take a
comprehensive use of the analysis result and the evaluation result to make the position adaptive. If the
competency of an employee evaluated by the competency model cannot meet the need of the position, he
should accept some training or shift his position. If the competency of an employee evaluated by the
competency model is what the position requires, it means the personnel matches with the job. The leader can
point out where the employee could improve and advice on his advancement.
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