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Abstract

This paper presents a method to evaluate the performance score based on employability skills for new engineers
using NSW - Normalised Skill Weight. NSW is calculated from data collected from 337 employers of
engineering industries in Kelang Valley, Malaysia. A questionnaire constructed to collect employers’ perspectives
regarding the level of requirement for each employability skills based on their needs. Twelve types of businesses
related to engineering field engaged in the survey. In an earlier publication, in EDUCON2011, the authors have
presented the employability skills for an entry-level engineer as seen by Malaysian employers. The finding
shows the rank of skills according to the level of requirement and there are weight differences among the skills
required by the industries. The result of analysis offers a suggestion for employers and undergraduates to
calculate employability skills score based on the Normalised Skill Weight performed by engineering graduates.
Furthermore, employers, who need to evaluate the quality of engineering graduates during interviews, might find
this approach as key performance score for the assessment process to select new engineers.
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1. Introduction

Today’s industries demand every new employee to possess employability skills in order to succeed in a career.
Leaders in government and industries have been called for new graduates to mastery the employability skills
such as communication skills, teamwork, problem solving and decision making skills. They wanted the newly
graduates be able to ‘know-how’ to deal with real-world problems. Consequently, higher education providers
need to ensure that all graduates are qualified and competent in order to succeed in work and life in this new era
of the global economy (Zaharim et al., 2010). Higher education providers, employers and government need to
have a common understanding on set of skills should be performed by engineering graduates. As a result, several
studies and projects had been conducted to determine the set of employability skills and presented a few numbers
of frameworks related to employability skills (Zaharim et al., 2010; DEST., 2002; Zaharim et al., 2009). Zaharim
et al. (2010) proposed a framework of engineering employability skills for Malaysian namely MEES, acronym of
Malaysian Engineering Employability Skills. The framework comprises the technical and softskills that meet the
accreditation’s requirement and employers needs. However, standing in the way of integrating such skills is
about measurement. Measuring a student’s knowledge is discrete facts but measuring a student’s skills and
abilities to apply knowledge is ambiguous circumstances.

Therefore, this study focused on the development of a systematic and comprehensive performance measurement
system for fresh engineering graduates in Malaysian industries using the balanced scorecard approach, where
industries of Kelang Valley, Malaysia as a case. The objectives of this study are (1) to identify the preferred
indicators to measure performance based on employers’ perspectives; (2) to develop a valid and reliable
performance measurement system using Normalized Skill Weight to measure fresh engineering graduates’
performance with regard to technical skills and softskills that link to engineering fields.

This paper focuses only on the development of Performance Score, not how they are measured. It adopts the
qualitative and quantitative approaches. A structured questionnaire has been designed for data collection that will
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establish numerical comparisons. The questionnaires are based on the qualitative findings and further study on
the employers’ perceptions.

2. Literature Review

Skill is an ability to perform a specific task (DEST, 2006), and employability is about having the capability to
gain initial employment, maintain employment and obtain new employment if required (Hillage & Pollard,
1998). Robinson defined the employability skills as the required skills to acquire, keep and doing well on a job
(Robinson, 2000). Measuring the skills are difficult (Borghans et al., 2001), and various definitions and methods
have been used to ease the problem. A report by Elena Silva, a Senior Policy Analyst, revealed that the skills
"can be measured accurately and in a common and comparable way" (Borghans et al., 2001). Liz Reisner
explained that there is a way to measure some of these skills (Borghans et al., 2001). Measurement is the process
of quantification and action correlates with performance (Neely et al., 2002). Measures can be objective or
subjective. Objective measures can be independently measured and verified. Subjective ones cannot (Simmons,
2000). Measurement is a necessary component of evaluation. It gives us data for determining the worth of the
object being evaluated (Kaufman et al., 1997). Studies on employability skills differ with regards to direct or
indirect measurement depends on occupational title, qualification and level of education, years of work
experience and numbers of training (Ashton & Green, 1998). Measuring the scores of the employability skills is
subjective and depends on the perception of evaluators. The employability scores are determined by a
combination of technical skills, soft skills, and personal knowledge of the individuals.

3. Method

The data used in this study is part of the data collected from engineering industries in the Kelang Valley,
Malaysia, funded Universiti Kebangsaan Malaysia. This study uses quantitative methods that gather measurable
data to achieve the objectives. The research conducted is to identify employability skills of engineering
graduates in Malaysia, and observe the level of requirement for the skills. Questionnaire was chosen as a tool to
gather the required data. The survey focuses on technical and soft (nontechnical) skills in an engineering
discipline (Yuzainee et al., 2011). The responses were collected from 337 out of a random sample of 500
potential employers of engineering graduates around Kelang valley, Malaysia in September 2009 to January
2010. There were fifty attributes used to examine the required employability skills as valued by employers when
hiring fresh engineering graduates. These fifty attributes had been grouped into ten key skills. The key skills are
classified into five soft skills and five technical skills. The softskills are communication skills (EES1), teamwork
(EES2), lifelong learning (EES3), professionalism (EES4), problem solving and decision-making skills (EESS).
The five technical skills are competent in the application and practice (EES6), knowledge of science and
engineering principles (EES7), knowledge of contemporary issues (EESS8), engineering system approach (EES9)
and competent in specific engineering discipline (EES10).

The questionnaire disseminated to high-rank officers in the companies in order to assure the accuracy of the
results. They are from twelve types of industry’s nature of business with six different levels of position in the
organisation as presented in Table 1. The data were collected through face-to-face interviews, telephone
interviews, email and snow-ball sampling. About 337 out of 500 engineering’s employers responded and only
301 (89.3%) are usable for analysis. The study employed statistical method to analyse profile of respondents and
Multi-attribute value theory (MAVT) method to analyse the level of requirement for the skills.
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Table 1. Profile of respondents based on position in company and nature of business

Nature Chairman  Chief Officer ~ Director =~ Manager Senior Engineer ~ Others  Total %

N1 0 0 0 2 3 1 6 2.0
N2 0 0 0 3 1 2 6 2.0
N3 0 1 0 7 10 1 19 6.3
N4 0 0 1 4 8 0 13 43
N5 2 1 4 18 15 2 42 14.0
N6 0 0 0 2 1 0 3 1.0
N7 0 0 1 12 0 22 7.3
N8 0 0 1 9 11 2 23 7.6
N9 0 2 1 25 21 6 55 18.3
NI10 0 0 0 16 14 0 30 10.0
N11 0 1 1 20 21 1 44 14.6
N12 0 1 6 13 15 3 38 12.6
Total 2 6 15 128 132 18 301

% 0.7 2.0 5.0 42.5 43.9 6.0 100

N1-Healthcare and Social; N2-Leisure and Entertainment; N3—Education; N4-Commerce, Trade and Finance;
N5—-Communications and IT; N6—Defence and Security; N7-Transport; N8—Agriculture and Food;
N9-Engineered Materials; N10—Energy and Natural Resources; N11-Built Environment; N12—Consulting.

The questionnaire requires respondents to assess quantitatively on the level of requirement on identified skills
that should be owned by engineering graduates. Each skill rated by respondents using a five-point Likert scale
representing different levels of requirement of skills. The responses “1” indicates “Extremely Not Required”, “2”
indicates ‘“Not Required”, “3” indicates “Slightly Required”, “4” indicates ‘“Required” and “5” indicates
“Extremely Required”. The weight, Normalised Skill Weight (NSW), index and level of requirement of skills
were analyzed using the MAVT method adapted from Fishburn (1967) and Keeney & Raiffa (1976). This paper
is an extension of the study presented in EDUCON2011 (Yuzainee et al. 2011). The result shown in Table 2 has
been presented in EDUCON2011. This paper presents and proposes a new mathematical formula to calculate
score of the employability skills performed by engineering graduates in their job interview.

Table 2. Level of requirement of employability skills

Code  Skills and Criteria Weight NSW  Index  Level of requirement
S1 Communication skills 0.1048 10.48 1.0000 1
S2 Teamwork 0.1043 1043 0.9961 2
S3 Lifelong Learning 0.0988 9.88 0.9431 7
S4 Professionalism 0.1013  10.13  0.9672 3
S5 Problem solving and decision making skills 0.1012  10.12  0.9655 4
S6 Competency 0.1011  10.11 0.9654 5
S7 Knowledge of science and engineering principles 0.0997 9.97 0.9520 6
S8 Knowledge of contemporary issues 0.0971 9.71 0.9273 8
S9 Engineering system approach 0.0953 9.53 0.9097 10
S10  Competent in specific engineering discipline 0.0964 9.64 0.9199 9

Total weight of ST —S10  1.0000 100

Source: Yuzainee (2011)
4. Data Analysis and Computation of Results
The NSW of ten employability skills (S1-S10) calculated using the weight of skills obtained from a report
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presented by Yuzainee et al. (2011). The NSW determined by (1), adapted from Fishburn (1967) and Keeney &
Raiffa (1976). The employability score calculated using (2) by taking NSW as a coefficient (V) of each skill. The
employability score is V, times the given score range 0 to 50 points divided by total score of each skill (50)
obtained by applicant. Then the total score is a summation of employability score (3).

NSW, =~ x 100
S x (1)

=
where
NSW - Normalised Skill Weight
X, - Weight of skill
i - Number of skills (i = 5)
n - n™ term
Employability Score(ES) =V, *S§ 2)
and

Total Employability Score = Z (v, *Sn) 3)

P
where

V, - Value of Normalised Skill Weight with

S, - Score of skill obtain by applicant (M, /fullmark)

i - Number of skills (i = 10)

n - n™ term

For this study, the calculation using (2) and (3) illustrated as following:
Total Employability Score

= (10.48) S1 + (10.43) S2 + (9.88) S3 + (10.13) S4 + (10.12) S5 + (10.11) S6 + (9.97) ST+ (9.71) S8 + (9.53) S9
+(9.64) S10

Table 3. Example of score for three applicants

Code  Skills and Criteria NSW  Full Mark Candidate 1 Candidate 2 Candidate 3

V) M, BES M, ES M, ES M, BES

S1 Communication skills 1048 50 1048 30 6.29 25 5.24 45 9.43
S2 Teamwork 1043 50 1043 35 730 30 6.26 40 8.34
S3 Lifelong Learning 9.88 50 988 45 8.89 40 790 35 6.92
S4 Professionalism 10.13 50 10.13 40 8.10 40 8.10 30 6.08
S5 Problem solving and decision making skills 10.12 50 10.12 25 5.06 45 9.11 25 5.06
S6 Competency 10.11 50 10.11 25 506 40 8.09 30 6.07
S7 Knowledge of science and engineering principles  9.97 50 997 30 5.98 40 7.98 35 6.98
S8 Knowledge of contemporary issues 9.71 50  9.71 35 6.80 35 6.80 45 8.74
S9 Engineering system approach 953 50 9.3 40 7.62 30 5.72 40 7.62
S10 Competent in specific engineering discipline 9.64 50 9.64 45 8.68 25 4.82 25 4.82
Total Point 500 350 350 350
Total Employability Score 100 69.78 70.01 70.06
Average 35 35 35
Percentage 70% 70% 70%

Table 3 shows an example of employability score obtained by three applicants using equation (2) comparing to
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score obtained by percentage and average.
5. Discussion

The evaluators of job interview judge the candidates according to the different levels of preference (1-50 points).
According to Ryan and Hughes (1997) and agreed by Vick and Scott (1998) that the level of preference should
be realistic and informative to make it competitive choices. In addition, the range of levels of preference should
provide enough variation. The positive level of preference should be used because it does not seem reasonable
for candidates with negative levels of preferences. Table 3 shows the example of employability score for ten
employability skills obtained by three candidates. Total mark, percentage, and mean score are equal for these
three candidates though they have different abilities. Equation (2), calculate employability score gives different
value for these three candidates based on the coefficient (V) of using NSW assigned to each skill. The
coefficient shows that communication skills (10.48) are the skill with the strongest effect on the candidates, and
it is considered for being the most influential and required skills for the candidates. Based on the coefficients of
NSW, teamwork skills (10.43) ranked as second, and professionalism (10.13) as third required skills, while skill
on having engineering system approach (9.53) are relative the least important for the candidate of the new
engineer.

The example illustrated in Table 3 shows that Candidate 3 is the first choice followed by Candidate 2 as a second
choice to succeed in a job interview. The employability score using average or percentage indicates the
candidates obtained equal score. However, using Equation (1) and Equation (2), the Candidate 3 obtained better
score compare to other two candidates. Candidate 3 shows better performance in communication skills and
teamwork compared to the other two candidates. This gives him better opportunity to succeed in the interview.
Though Candidate 1 shows slightly better performance in demonstrating the communication and teamwork skills
compared with the performance of Candidate 2, but Candidate 1 performed the skills far lesser score than
Candidate 2 in "problem-solving and decision making" and "competency". This make Candidate 2 is better than
Candidate 1. The example demonstrates that the Equation (1) generates NSW which differentiate the candidates’
skills according to the level of requirement of skills as perceived by the employers.

6. Discussion

Previous studies on soft skills, generic skills and employability skills, confirmed the significant of soft skills
compared to technical skills (Zaharim et al. ,2009; Zaharim et al. ,2010; DEST, 2002; Yuzainee et al., 2010;
DEST., 2006; Lee, 2003; MOHE, 2006). The equation (2) proposed in this study accommodates the needs of
skills by having higher coefficient on soft skills compared to technical skills. The coefficients assigned for each
skill, given by NSW (Equation 1), was based on the perception of employers regarding the level of requirement
of the skills listed in MEES. The equation (2) and (3) is suitable to evaluate the performance of engineers as
NSW (Equation (1)) obtained from employers' perspectives. Therefore, this study suggests an equation (2) and (3)
to evaluate the new engineers in a job interview. Employers, who need to evaluate the quality of engineering
graduates during interviews, might find this approach more effective in selecting new engineers.
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