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ABSTRACT

Professional Skills is a basic component to the production of labor. Hence, through this study,

two models have been identified namely Generic Skills Model and Soft Skills Model. It is

used throughout the study to see the extent of its needs in producing competitive Mechanical

Engineers. The objectives of this study are studying the level of need for Generic Skill

elements in producing Mechanical Engineers, studying the level of need for the Soft Skills

element in producing Mechanical Engineers and see the significant relationship between the

elements of Generic Skills and Soft Skills. The data obtained was processed using the XL-Stat

2014 software for Discriminant Analysis (DA) to answer the research questions. This study

involved 300 respondents from industrial areas in Peninsular Malaysia.
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1. INTRODUCTION

1.1. Professional Skills

Engineering can be define as a profession that seeks individual skills and knowledge based on

the knowledge of Mathematics, Science and Technology as well as subjects related to

business and management [1]. It is largely empirical with some of the concepts and skills

imported from various disciplines of engineering [1-2] and in the formation of professional

Skills. The development of professional skills is aimed at achieving cost savings and

improving industry performance, [3] industrial needs and the country social needs [4].

In today's circulation of technology, it demanded that each of the graduates have Professional

Skills. This is a skill that must be mastered in producing a mechanical engineer in particular.

Modern engineering graduates need to be skillful in every aspect of soft skills and generic

skills if they wish to successfully do their job [5] as best they can. In order to see how far it is

needed, the researchers have used the following two models throughout the study.

Fig.1. Generic skills model

Fig. 1 shows the Generic Skills Model involving three elements namely Knowledge, Skills

and Attitude [6]. This is a fundamental model in the search for a new workforce by industry

[7] in all areas including engineering. It aims to identify the strength of controlled elements in

engineering field.
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Fig.2. Soft skills model

Fig. 2 shows the Soft Skills Model involving seven elements such as Communication,

Leadership, Entrepreneurship, Continuous Learning and Information Management, Critical

Thinking and Problem Solving, Professional Moral and Ethics and Teamwork. Soft Skills are

a key requirement established by various parties [8] to help increase the capabilities of a

company [9]. This skill is also a valuable asset for every employee at all levels [10] in

business and the competitiveness of industry.

It is important to emphasis including critical thinking and problem solving, knowledge

building, competence in procedures [11] embracing soft skills involving communication,

teamwork and self-learning [12] students. These two elements are indispensable and studies

are conducted to see the most dominant elements required by the industry and employers

towards Mechanical Engineers.

2. RESULTS AND DISCUSSION

The researcher conducted a study on respondents who have been identified. Any percentage

value that shows 80.6% above is at level five (very high needs). Here are the findings that

have been obtained.
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Fig.3. Histogram summary of the requirements mechanical engineer’s generic skills

The order for each element is shown in Fig. 3. The three elements shown the percentage value

is at a very high level of need. However, the most dominant Generic Skill is needed based on

the study and respondents' answers (Attitude). A Mechanical Engineer should practice a

respectable attitude in their daily work practices. Superior personalities will create favorable

professional attitudes [13]. At the same time, it will illustrate the formation of good attitudes

among graduates [14] and workers under the supervision of Mechanical Engineers.

Fig.4. Histogram summary of the requirements of mechanical engineer's soft skills

The priority order of each element is shown in Fig. 4. The seven elements indicate the

percentage value is at a very high level of need. However, the most dominant Soft Skills

required based on the research and respondents' answers are Continuous Learning and
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Information Management. The orientation of any information and continuous learning takes

place in a person's cognitive and affective domain [15]. So, each of the Mechanical Engineers

should embrace this element as it affects the practice and the daily work potential in

producing competitive Mechanical Engineers. Lifelong learning is essential for sustainable

development [16] even continuous learning is a process for improving skills and knowledge,

civics and even social [17] in the global world today.

Table 1. Standard Testing Wilks' Lambda (Rao estimation)

Criteria Value

p-value < 0.0001

alpha 0.05

Table 1 shows the set of values that needed to be fulfilled in Discriminant Analysis (DA)

before ensuring that any hypotheses are accepted or rejected. The purpose of this is to make a

hypothesis finding accurately based on the variables determined by the researcher.

Interpretation of Test referred to in explaining the acceptance or rejection of any H0 or Ha is

as follows.

H0: Vector mean of all classes is equal

Ha: At least one mean vector is different from the other

Based on the analysis, the resulting p-value is lower than the significant level of alpha = 0.05.

Therefore, H0 null hypothesis is accepted and Ha hypothesis is rejected. The risk of rejecting

the H0 null hypothesis is when the accuracy is lower than 0.01%.

2.1. Null Hypothesis and Alternatives

2.1.1. Hypothesis 1



W. O. A. S. Wan Ismail et al. J Fundam Appl Sci. 2018, 10(2S), 284-299 289

Table 2. Standard Testing Wilks' Lambda (Rao estimation)

i ii

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.033

34.671

1.325

68

528

< 0.0001

0.05

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.012

62.040

1.325

68

528

< 0.0001

0.05

iii iv

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.051

26.527

1.325

68

528

< 0.0001

0.05

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.007

84.194

1.325

68

528

< 0.0001

0.05

v

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

Value

0.000

99.438

1.261

102

788

< 0.0001
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alpha 0.05

Based on Table 2 i-v find that H0: The mean vectors of the five items are the same. This

means the null hypothesis is accepted and the alternative hypothesis is rejected.

Table 3. Standard Testing Wilks' Lambda (Rao estimation)

Hypothesis Research Findings

Null Hypothesis:

There is no significant linear relationship between the elements of

Generic Skills (Knowledge) and the Soft Skills in the production of

the Mechanical Engineering workforce.

Hypothesis Accepted.

Alternative Hypothesis:

There is a significant positive linear relationship between the

elements of Generic Skills (Knowledge) and the Soft Skills in the

production of the mechanical engineering workforce.

Hypothesis Rejected.

Hence, there is a no significant linear relationship between the elements of Generic Skills

(Knowledge) and the Soft Skills in the production of the Mechanical Engineering workforce.

If (Knowledge) held by a mechanical engineer at the high level, it does not guarantee the level

heights of the Soft Skills to be owned by them. In other words, Generic Skills (Knowledge)

does not affect Soft Skills at all in the production of mechanical engineering workforce.
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2.1.2. Hypothesis 2

Table 4. Standard Testing Wilks' Lambda (Rao estimation)

i ii

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.002

51.459

1.261

102

788

< 0.0001

0.05

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.028

38.990

1.325

68

528

< 0.0001

0.05

iii iv

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.071

21.417

1.325

68

528

< 0.0001

0.05

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.044

29.392

1.325

68

528

< 0.0001

0.05

v vi

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

Value

0.031

36.222

1.325

68

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

Value

0.030

36.801

1.325

68
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DF2

p-value

alpha

528

< 0.0001

0.05

DF2

p-value

alpha

528

< 0.0001

0.05

Based on Table 4 i-vi, H0: The mean vectors of the six classes are the same and this means

the null hypothesis is accepted and the alternative hypothesis is rejected.

Table 5. Standard Testing Wilks' Lambda (Rao estimation)

Hypothesis Research Findings

Null Hypothesis:

There is no significant linear relationship between the elements of

Generic Skills (Skills) and Soft Skills in the production of the

mechanical engineering workforce.

Hypothesis Accepted

Alternative Hypothesis:

There is a significant positive linear relationship between the

elements of Generic Skills (Skills) and Soft Skills in the production

of the Mechanical Engineering workforce.

Hypothesis Rejected

Therefore, there is a no significant linear relationship between the elements of Generic Skills

(Skills) and the Soft Skills in the production of the Mechanical Engineering workforce. If

(Skills) held by a mechanical engineer at the high level, it does not guarantee the level heights

of the Soft Skills to be owned by them. In other words, Generic Skills (Skills) does not affect

Soft Skills at all in the production of mechanical engineering workforce.
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2.1.3. Hypothesis 3

Table 6. Standard Testing Wilks' Lambda (Rao estimation)

i ii

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.123

14.396

1.325

68

528

< 0.0001

0.05

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.035

33.899

1.325

68

528

< 0.0001

0.05

iii iv

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.073

21.042

1.325

68

528

< 0.0001

0.05

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

p-value

alpha

Value

0.005

98.561

1.325

68

528

< 0.0001

0.05

v vi

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

Value

0.010

71.427

1.325

68

528

Criteria

Lambda

F (Observed value)

F (Critical value)

DF1

DF2

Value

0.293

18.795

1.474

34

265
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p-value

alpha

< 0.0001

0.05

p-value

alpha

< 0.0001

0.05

Based on Table 6 i-vi find that H0: The mean vector of the six classes is the same. This means

that the null hypothesis is accepted and the alternative hypothesis is rejected.

Table 7. Standard Testing Wilks' Lambda (Rao estimation)

Hypothesis Research Findings

Null Hypothesis:

There is no significant linear relationship between the elements of

Generic Skills (Attitude) and Soft Skills in the production of the

mechanical engineering workforce.

Hypothesis Accepted

Alternative Hypothesis:

There is a significant positive linear relationship between the

elements of Generic Skills (Attitude) and Soft Skills in the

production of the mechanical engineering workforce.

Hypothesis Rejected

Therefore, there is a no significant linear relationship between the elements of Generic Skills

(Attitude) and Soft Skills in the production of the mechanical engineering workforce. If

(Attitude) held by a mechanical engineer at the high level, it does not guarantee the level

heights of the Soft Skills to be owned by them. In other words, Generic Skills (Attitude) does

not affect Soft Skills at all in the production of mechanical engineering workforce.
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Table 8. Standard Testing Wilks' Lambda (Rao estimation)

Hypothesis Research Findings

Null Hypothesis:

There is no significant linear relationship between the elements of

Generic Skills (KG) and the Soft Skills (KI) in the production of the

mechanical engineering workforce.

Hypothesis Accepted

Alternatives Hypothesis:

There is a significant positive linear relationship between the

Generic Skill (KG) and the Soft Skills (KI) in the production of the

mechanical engineering workforce.

Hypothesis Rejected

In conclusion, based on the findings found in Table 8, there is a no significant linear

relationship between Generic Skill and Soft Skills in the production of the Mechanical

Engineering workforce. The results of the hypothesis shows that, if Generic Skills held by a

mechanical engineer at the high level, it does not guarantee the level heights of the Soft Skills

to be owned by them. In other words, Generic Skills does not affect Soft Skills at all in the

production of mechanical engineering workforce.

3. METHODOLOGY

Questionnaires were initially distributed to respondents. This study uses quantitative methods

involving industrial areas throughout Peninsular Malaysia that carry out Mechanical and

Manufacturing Engineering activities. Random Samples were used to get the population at the

beginning of the study. A total of 1384 respondents had responded to the questionnaire

submitted. Out of these 1384 respondents, a total of 300 samples were selected [18] randomly

selected to process data.

The XLStat 2014 software is used to process raw data collected. Discriminant Analysis (DA)

is used to achieve objectives and to answer the research questions. Percentage reading was

applied [19] throughout the study.
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Table 9. Percentage classification of labor requirement level [20]

Formula Percentage Level Justification

100 - 1 / 5

=

19.8

80.6 - 100 Five Very High

60.7 - 80.5 Four High

40.8 - 60.6 Three Medium

20.9 - 40.7 Two Low

1.00 - 20.8 One Very Low

The percentage used in this study is divided into five main categories involving 80.6 - 100

(Very High Needs / Very High Fulfilled), 60.7 - 80.5 (High Needs / High Satisfactory), 40.8 -

60.6 (Medium Requirement / Medium Satisfied), 20.9 - 40.7 (Low Needs / Low Satisfactory)

and 1.00 - 20.8 (Very Low Needs / Very Low Satisfactory).

4. CONCLUSION

In conclusion, the priority element of producing Mechanical Engineer's workforce is shown in

Fig. 5. For the Generic Skills Model, Attitude is the most essential element in terms of skills

and knowledge. For the Soft Skills Model, Continuous Learning and Information

Management takes precedence over the highest level of need. All elements are at a very high

level of need, but there are still differences in terms of percentage between one element and

another.
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Fig.5. Priority model element of producing a competitive mechanical engineer
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