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Abstract. Competence mismatch is a mismatch between the company’s job specification and employee competences.
Competence mismatch has to be reduced in order to increase employee’s satisfaction and motivation to improve company
performance which leads to great benefits for both the company and their employees. A measurement tool is required in
order to reduce the potential for competence mismatches at an early stage. This paper proposes a self-assessment model to
measure the fitness level of Ubaya Industrial Engineering alumni competences. The criteria were collected form job
vacancies from 8 companies and categorized as subjective and objective criteria. Criteria reduction was performed using
pareto principle and yield 4 objective criteria and 4 subjective criteria. The criteria weights were determined based on the
evaluation from 3 experts who provided their scores in preference ordering dan utility values. The experts’ evaluation
scores need to be unified by transforming to Fuzzy Preference Relations and then aggregated to get the criteria weights.
The criteria and their weights will be used in this self-assessment model for measuring the fitness level of candidates in
terms of the fitness percentage for the Quality Control job.

INTRODUCTION

Competence mismatch is the discrepancy between the company jobs’ requirements for their employees and the
employees’ competences. Companies often experience difficulties in finding the suitable employees that fit the job
specification [1]. However, the average unemployment rate in a country is generally very high. For example, the
unemployment rate in Indonesia has climbed from below 5 % to more than 6 % during the coronavirus pandemics [2].
Company's difficulty in getting reliable workers and high level of unemployment indicates the possibility of a



competence mismatch which has negative impacts on companies and their employees as well [3]. Person-job fit
increases employee’s satisfaction and motivation to improve company performance which leads to great benefits for
the company and for their employees [4]. Competence mismatch greatly affects employee productivity, including the
productivity of fresh graduates [5].

The number of fields of work requires companies to determine the appropriate selection criteria for each field of
work including the Quality Control field. Every growing company always improves the quality of the products since
product quality is the main factor that determines the company's competitiveness in various industrial fields [6]. The
quality concept is increasingly important, and the application of quality control enables a company to produce higher
quality of products, thereby increasing the company's competitiveness [7]. The important role of Quality Control has
placed employees in these fields have to be selected carefully. In order to get the person-job fit, companies need to
determine the appropriate criteria so as not to cause problems in the Quality Control process and can reduce the
potential for competence mismatch.

Rains-bury et al. [8] stated the different point of view between job seekers and people who are already employed.
The job seekers are more concerned with soft skills than employees who consider hard skills as more important. In
addition, employers have another point of view. They expect basic competence and transferable skill from their
employees. Basic competence expected by the employers are computing skills, communication skills, domain
knowledge [9], and transferable skills that enable employees to adapt in their jobs such as communication skills,
teamwork, IT knowledge, and problem-solving capability [10]. The various points of view above encourage job
seekers to realize that they should be able to measure the matching level between their individual competences and
companies' job specifications. For this reason, a measuring tool is required to measure the level of suitability before
choosing a company so that potential competence mismatches can be reduced as early as possible.

Competence mismatch measurement has been conducted by several researchers. Desjardins R and Rubenson K
[11] measured and analyzed the competence mismatch using a direct measure. Allen and van der Velden R [12]
investigated the effect of mismatches in education and competence on employees’ wages, job satisfaction, and on-the-
job search. Van der Velden R and Bijlsma I [13], Pellizzari and Fichen [14] measured the competence mismatch by
combining skill proficiency and self-asessment. Although many researchers have conducted research on competence
mismatch measurement, these measurements were carried out on the employees after they were already in their work
environment. To reduce the potential for competence mismatches, this measurement tool is required more by the job
seekers to choose prospective companies with job qualifications that match their individual competencies which is
beneficial for both the job seekers and the companies as well.

This research was conducted to build a self-assessment model to measure job seekers fitness in QC position in PT
XYZ so that the job seekers can measure whether they match for QC job position in this company. If they get low
matching score, they should apply to another company or another position to avoid competence mismatch. In order to
get the person-job fit, companies need to determine the appropriate criteria in selecting the best candidate among the
applicants. This research aims to build a multiple criteria self-measurement model to measure job seekers’ fitness for
QC position. The criteria were collected from various QC position job advertisements and the criteria’s weights were
determined based on the assessment given by 3 experts from the related company.

This model was applied to measure the fitness level of job seekers from industrial engineering graduates of
Surabaya University to QC positions at PT XYZ. The rest of this paper is set out as follows. In the following section,
theoretical background is presented, and the research methodology is described in next section, followed by the result
and discussion of the study. Finally, some conclusions are pointed out.

THEORETICAL BACKGROUND

There were several important concepts used in this study. Pareto Chart was used in criteria reduction, and Fuzzy
Preference Relations (FPR) was used to transform various evaluation form in FPR.

Pareto Chart
The Pareto diagram has an important role in quality improvement processes. The principle of the Pareto diagram

is the 80/20 rule ie 80% of problems (nonconformities) are caused by 20% of causes. The Pareto chart is a histogram
of data that sorts from the largest to the smallest frequency and also calculates the cumulative. This chart helps the



management quickly identify the most critical areas that require special and immediate attention. This can help find
the most important problems to be resolved immediately (highest ranking) to problems that do not have to be resolved
immediately (lowest ranking).

Fuzzy Preference Relations

According to Chiclana et al [15], Fuzzy Preference Relation (FPR) is pairwise comparison used to present
information in decision making problem. A FPR P on a set of alternatives X is a product set X x X with membership

function up: X x X = [0, 1]. The FPR matrix P = (p;;) as preference degree of alternative x; over x;, in which p;;= %

means indifference between the two alternatives x; and x;, and p;; > % means that alternative x; is preferred to x;.

In this research, FPR was used in data transformation, data integration and the criteria weighting. Experts provided
their preference information in one of the following ways, Preference ordering, Utility values and FPR, therefore it
was necessary to transform the information in the same form, FPR.

The transformation function from preference ordering presented by expert-k (0%) to FPR P with element p{‘j is
presented in equation (1) .
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Utility value expressed by expert-k as U k= {uﬁ‘,i =1,2, ...n}, uﬁ‘ € [0,1], uf is the utility evaluation from
expert-k to x; . The transformation function from Utility value presented by expert-k (uf) is presented in equation
2).
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RESEARCH METHODOLOGY

The steps used to build the self-assessment model to measure the fitness level of Graduates Competence to quality
control job position were as follows:
1. Criteria identification related to the selection of prospective workers in the field of Quality Control job from
the job vacancy websites from 8 companies in QC position
2. Criteria grouping and reduction by using Pareto 80/20 principle
3. Criteria weights determination
a. Elicit the expert’s preference in evaluating the criteria resulting from step 2 by using one of three
evaluation forms namely: preference ordering, utility values and FPR
b. Transform, using equation (1) and (2) to unify the experts’ evaluation score to FPR
c. Aggregate the expert’s criteria score to form an FPR group score and get the criteria weights
4. Building the self-assessment model to be filled in by the potential candidates
5. Applying the model to measure the fitness level

RESULT AND DISCUSSION

Criteria Identification, Grouping and Reduction

The first thing to do was to identify criteria related to the selection of prospective workers in the field of Quality
Control job from the job vacancy websites from 8 manufacturing industry companies, and there were 49 criteria
obtained. After obtaining criteria from various job vacancies, the criteria were grouped into objective and subjective
criteria. The objective criteria were education, age, GPA, and work experience, while the subjective criteria used the
80/20 Pareto principle as shown in Figure 1 to get the influential criteria.
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Figure 1. Pareto Diagram for Subjective Criteria

Criteria Weights Determination

After determining the criteria used for QC Job position, the next step was criteria weight determination for a
specific company, PT XYZ based on the related expert’s preference in evaluating the resulting criteria. Expert-1 and
Expert-2 provide the evaluation in preference ordering and expert-3 provide his preference by utility values. The
resulting Subjective and Objective Criteria and the expert’s score on criteria is presented in Table 1. After getting the
evaluation score from the experts, the preference ordering and the utility values had to be transformed to FPR. The
FPR objective criteria matrice for expert-k (P°), the FPR subjective criteria matrice for expert-k (P*¥) and the FPR
group for each criteria ( P° and (P¥) are presented in Table 2. The transformation of preference ordering to matrix
P were conducted using equation (1), and the transformation of utility values to matrice P were performed using
equation (2). The FPR group for each criterion was obtained by aggregating the individual FPR of all experts in related
criteria by the average values of the FPRs. The examples below show how to transform the preference ordering
between Objective Criteria Last Education and Age from Expert-1 (p%}) and Expert-3 (p¥3) and FPR Group for
Objective criteria (pS,).

1 2 1
ple = E(l +E_E) =0.667

[0.80]?

03 _ _
b1z = [0.80]2+[0.75]2 0.532

p%=7(0.667 + 0.167 + 0.532)= 0.455.



TABLE 1. The Criteria and The Experts’ Score

Objective Criteria Pg)f;iil_cle Ordeg;r;isrt_ 3 Utlhtgx\;iltlgs
C?: Last education 1 4 80 %
C: Age 2 2 75 %
c9: GPA 4 3 85 %
C2: Work experience 3 1 90 %
L o Preference Orderings Utility Values
Subjective Criteria Expert-1 Exper%—Z E)?l;ert—S
Cs: Knowledge 2 3 90 %
C;: Soft skills 3 2 85 %
Cs: Hard skills 4 4 70 %
C;: Attitudes/behaviors 1 1 95 %

TABLE 2. The FPR Form of Objective and Subjective Criteria

Objective Criteria Subjective Criteria
0500 0.667 1.000 0.8337 0.500 0.667 1.000 0.833
o1 _ 0333 0500 0.833 0.667 s1_ |0333 0500 0.833 0667
Expert-1 P=1"0" 0067 0500 0333 P =170" 0167 0500 0333
0.167 0.333 0.667 0.500! 0167 0333 0.667 0.500
0.500 0.167 0333 0 0.500 0333 0.667 0.167-
) 02 _ |0.833 0500 0.667 0.333 sz _ |0.667 0500 0833 0333
Expert-2 P™=10667 0333 0500 0.167 P =10333 0167 0500 0
11.000 0.667 0.833 0.500! 0833 0.667 1.000 0.500
0.500 0532 0.470 0.4417 0.500 0529 0.623 0.473
03 _ 10468 0.500 0438 0.410 s3_ |0.471 0500 0596 0.445
Expert-3 P™=10530 0562 0500 0471 P™=10377 0404 0500 0352
0559 0.590 0.529 0.500! 0527 0555 0.648 0.500.
0500 0455 0.601 0.425 0.500 0510 0.708 0.324
o_ 0545 0500 0646 0470 s _ 0490 0500 0699 0315
FPR Group P"=10399 0354 0500 0.324] P = I0.292 0301 0500 0.117
0575 0530 0.676 0.500 0.676 0.685 0.883 0.500
TABLE 3. The Objective Criteria Weights Calculation
c? c? c? co Total Weight
Clo 0.5 0.455 0.601 0.425 1.981 0.248
CZO 0.545 0.5 0.646 0.470 2.161 0.270
Cg? 0.399 0.354 0.5 0.324 1.577 0.197
Cf 0.575 0.530 0.676 0.5 2.281 0.285
Total 8 1




TABLE 4. The Subjective Criteria Weights Calculation

cs cs cs c; Jumlah Weight
ci 0.5 0.510 0.708 0.324 2.042 0.255
3 0.490 0.5 0.699 0.315 2.004 0.250
cs 0.292 0.301 0.5 0.117 1.211 0.151
c; 0.676 0.685 0.883 0.5 2.744 0.343
Jumlah 8 1

After obtaining the FPR Group, then the criteria weights can be obtained by averaging the element matrice value
for each row, and the criteria weight were obtained by normalizing each row of the FPR Group as shown in Table 3
and Table 4.

The Self-Assessment Model

The self-assessment model consists of 2 parts, the Objective part and the Subjective part. In each part, the criteria
weights resulted from Table 3 and Table 4 were used to integrate candidate scores. The objective part of the assessment
model is presented in Table 5. Each criterion has criteria categories and criteria weight. The values of each criteria
category were assigned after discussing with the company’s experts. Each candidate had to choose the criteria
categories that were suitable for them, and the total objective score for a candidate should be the total score obtained
by aggregating the score from all criteria. The subjective parts of this model are shown in Table 6. In this part, each
criterion has several sub criteria. The candidate should fill in the scores by choosing a Likert scale of 1-5, and the
values of each sub criteria were assigned as 20, 40 60,80, 100 if the Likert scale were 1,2,3,4,5 respectively. The total
subjective score for a candidate should be the total score obtained by aggregating the score from all criteria.

TABLE 5. The Objective Part of Self-Assessment Model

Criteria ggi?;éiies S;el:;;lti; Values Scores
22-24 years 100
25-30 years 80
Age 31-35 years 0.248 60
>35 years 0
D3 60
Last education S1 0.270 80
S2 100
<2.00 0
2.00<x<249 25
2.50<x<2.99 45
GPA 3.00<x<3.24 0.197 60
3.25<x<3.50 70
3.50<x<3.89 90
3.90 <x <4.00 100
Fresh graduate 60
> 1 years 70
ggzlr‘ience 2 years 0.285 80
3 years 90
>3 years 100
Total Objective Score




TABLE 6. The Subjective Part of Self-Assessment Model

Criteria

Sub Criteria

Criteria
Weights

Values

Scores

Knowledge

How well do you know about Quality Control ?

How well do you understand Quality Management ?

How well do you understand Quality Control SOP ?

How well do you understand the Military Standard Method?

How well do you understand Corrective and Preventative
Actions (CAPA)?

How well do you know Statistical Process Control (SPC)?

0.255

Soft Skills

How good is your level of Leadership?

How good are your communication skills?

How well can you work in a team?

How good are your analytical skills?

How good are your problem solving skills?

How well do you have high work motivation?

0.250

Hard SKkills

How good are your English skills?

Microsoft Office mastery level? (min. Word and Excel)

0.151

Attitude

Are you Firm?

Are you disciplined?

Are you conscientious?

0.343

Total Subjective Score

The assessment model was created by using Ms. Excel. The model was divided into 2 parts, namely the objective
part and the subjective part. The last semester Industrial Engineering students and the alumni of University of Surabaya
were asked to be the candidates and answer in the created model. An example of the application of the model is in
Table 7 and Table 8, the comparison of candidate’s fitness value is presented in Table 9, and the comparison of the

Model Application

candidate’s ranking based on the fitness levels is shown in Table 10.

TABLE 7. The Objective Part of Self-Assessment Model Application

Criteria Criteria Categories Criteria Weights | Values | Scores
22-24 years 100
A 25-30 zears 0.248 80 19.81
ge 31-35 years : 60
>35 years 0
D3 60
Last education S1 0.270 80 27.01
S2 100
<2.00 0
2.00<x<2.49 25
2.50<x<2.99 45
GPA 3.00<x<3.24 0.197 60 19.71
3.25<x<3.50 70
3.50<x<3.89 90
3.90 <x <4.00 100
Fresh graduate 60
> 1 years 0.285 70
exp:rvi(;;lze 2 years 0.285 80 17.11
3 years 90
>3 years 100
Total Objective Score 83.64




TABLE 8. The Subjective Part of Self-Assessment Model Application

Criteria Sub Criteria Crlferla Values | Scores
Weights
How well do you know about Quality Control ? 80
How well do you understand Quality Management ? 80
How well do you understand Quality Control SOP ? 60
Knowledge How well do you understand the Milita.ry Standard Methgd? 0.255 80 19.69
How well do you understand Corrective and Preventative 60
Actions (CAPA)?
How well do you know Statistical Process Control (SPC)? 100
How well do you know about 7 waste concept ? 80
How good is your level of Leadership? 60
How good are your communication skills? 80
A How well can you work in a team? 80
Soft Skills How good are your analytical skills? 0.250 60 18.37
How good are your problem solving skills? 60
How well do you have high work motivation? 80
. How good are your English skills? 80
Hard Skills Microsoft Office mastery level? (min. Word and Excel) 0.151 100 13.62
Are you Firm? 80
Attitude Are you disciplined? 0.343 100 | 29.72
Are you conscientious? 80
[Total Subjective Score 81.40

TABLE 9. The Comparison of Candidate’s Fitness Values

No. | Name | Obiective | Objective Fitnes
Score Score Value Rank

1 VA 76.76 81.32 79.04 6
2 | MA. 76.76 79.76 78.26 7
3 | MG 75.77 76.95 76.36 9
4 | NA 81.58 72.38 76.98 8
5 | FE 78.73 85.17 81.95 5
6 | RT. 76.76 94.02 85.39 2
7 | DA 80.70 90.22 85.46 1
8§ | IM 82.67 86.84 84.75 3
9 | CL 74.79 72.38 73.58 10
10 | EL 81.68 86.84 84.26 4

The company assigned the same weights for the subjective score and the objective score, then the fitness value of
the candidate was obtained using equation (3) with 82.52.

The fitness values = . Total Objective Score + (1 — a). Total Subjective Score (3)



TABLE 10. The Candidate’s Ranking Based on Fitness Values

No. | Candidate Ranking of candidate

0=0 | a=0.1 | 0=0.2 | 0=0.3 | a=0.4 | a=0.5 | a=0.6 | 0=0.7 | a=0.8 | a=0.9 a=1
1 VA 6 6 6 6 6 6 6 7 7 7 6
2 | MA. 7 7 7 7 7 7 7 8 8 8 6
3 | MG 8 8 8 8 8 9 9 9 9 9 9
4 | NA 10 9 9 9 9 8 8 6 6 4 3
5 | FE 5 5 5 5 5 5 5 5 5 5 5
6 | RT. 1 1 1 1 1 2 4 4 4 6 6
7 | DA 2 2 2 2 2 1 1 2 3 3 4
8§ | IM 3 3 3 3 3 3 2 1 1 1 1
9 | CL 9 10 10 10 10 10 10 10 10 10 10
10 | EL 3 4 4 4 4 4 3 3 2 2 2

Table 9 shows that the best candidate for PT XYZ was DT since she had the highest Fitness value. If the weights
of objective and subjective criteria were changed, a different best candidate would be selected as shown in Table 10.
IM was the candidate with the highest GPA. Therefore, if the objective values were the focus, she would become the
best. RT was the candidate with the highest subjective value. He would become the first rank if the company focused
on the subjective criteria.

The use of this self-assessment tool enables the Job seekers to measure their fitness level to QC position at PT
XYZ before applying the QC Job in this company. If they have a low score, they should search for another field or
another company so that the potential competence mismatches can be reduced as early as possible.

CONCLUSION

In this study, a self-assessment tool was developed to reduce the potential of mismatch competence between
job seekers’ competence and the company’s requirement. Forty-nine acceptance criteria for QC job position were
collected from 8 manufacturing companies. The acceptance criteria for general QC Jobs was categorized to 4 objective
criteria, and many subjective criteria were reduced to 4 subjective criteria. These acceptance criteria applied to QC
job position in PT XYZ, and the criteria weights were assigned based on the preferences from the related expert in
this company.

The resulting model was applied to measure the fitness values of job seekers from industrial engineering graduates
of Surabaya University to QC positions at PT XYZ. If they have a low score, they should search for another field or
another company so that potential competence mismatches can be reduced as early as possible.
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