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This study aims to measure the significance of non-technical skills for integrating
into metalwork technology curriculum of technical colleges in Nigeria. The data
collected through questionnaire survey consisted of 283 responses. The findings
revealed that the mean values for all identified components of non-technical skills
indicated their importance and suitability for integration into the curriculum. The
study developed models using structural equation modelling (SEM) technique. The
results from SEM indicated that the correlation matrix, factor loadings, composite
reliability, and average variance extracted for the measurement and structural
models were all confirmed fit and suitable. The study also revealed that the
relationship among the components that made up of the structural model were
statistically significant. Communication skills was ranked the highest among the
eight components that were considered important while problem-solving skills
were ranked the lowest. In order to achieve the integration, suggestions are made
relating to policy structure for the development of non-technical skills in Nigeria
technical colleges.
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INTRODUCTION
In the world over, non-technical skill (NTS) has gradually gained a wide recognition and
considered as critical for recruitment in today’s workplace. The past study indicated that
employers of labour would rather opt for employees with NTS such as communication
skill, teamwork skill, lifelong learning skill, and self-management skill, critical thinking
skill, problem-solving skill, and others in addition to job-related skills (Akinyemi, Ofem,
and Ikuenomore, 2012). In Nigeria, metalwork industries are recognised for the
provision of daily essential needs and is another prominent area where unemployment is
attacking hard in the nation. This may be in connection with metalwork technology
graduates lacking the important NTS that could enhance their employability. Despite the
acquisition of professional or practical skills, most graduates lack NTS that can make
them easily access employment. This implies that there is a mismatch between the skills
acquired by graduates and those required by employers (Lindsay, 2002; Pitan Oluyomi
and Adedeji, 2012; Teijeiro, Rungo, and Freire, 2013). Unemployment growth in
Nigeria is still on the increase or high rate (Chijioke, 2016; Salami, 2013) The universal
rating by International Labour Organisation (ILO, 2017) indicated that unemployment is
the prime menace to social stability in many countries (including Nigeria).
In spite of successfully finishing advanced education, there are still several young
people who lack basic skills required to back their post-school life or who are now being
considered as ‘unemployable’. For them to be employable or suitable for the
employment market in Nigeria, they need additional skills (Oduwole, 2015). The
graduates as potential employees, regardless their field of study are greatly expected to
have the right kind and aggregate of NTS and talents which are greatly required by
employers for endless development and achievement in workplaces (Abas-Mastura,
Imam, and Osman,2013).
The research problem, therefore, is that NTS has not been given necessary attention in
the field of metalwork technology with a link to the technical skills as demanded in the
industries, which has steered towards unemployment among the metalwork technology
graduates. It was indicated that TVET programme curriculum in Nigeria pays less
attention to NTS development and graduates are not trained with NTS required by
industries (Ismail and Mohammad (2015)). Deba Jabor, Buntat, and Musta’mal (2014)
noted that placing emphasis on technical skills alone and ignoring other skills (such as
non-technical skills) that could assist the technical college graduates to be employable
seems to be rampant among the developing nations like Nigeria.
In view of this, the study is considered essential since there is difference in culture,
management, and policy in the educational system. However, researchers and policy
makers have not arrived at a compromise on the non-technical skills that actually needed
to be integrated into metalwork technology curriculum in Nigeria technical colleges.
The study, therefore, aimed at determining the important components of non-technical
skills that need to be integrated into metalwork technology curriculum in Nigeria
technical colleges. Consequently, the study developed models (measurement and
structural models) using structural equation modelling (SEM) technique for determining
the important components of non-technical skills that suitable for integrating into
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metalwork technology curriculum of technical colleges in Nigeria. The main research
aims at determining the important components of non-technical skills that can be
integrated into metalwork technology curriculum in Nigeria technical colleges.
Specifically, the research sought to: (i) determine the important components of nontechnical skills that need to be integrated into metalwork technology curriculum in
technical colleges. (ii) examine the relationship among the components of non-technical
skills that make up the structural model and curriculum integration.
METHOD
Data for the study were obtained through primary (questionnaire) and secondary
(literature) approaches. The study involved data collection with the use of structured
questionnaire. Three hundred and twenty five (325) sets of questionnaire containing 59
items were produced and administered, out of which Two Hundred and eighty three
(283) were considered usable for the analysis after data screening. The respondents
which consist of 242 industry professionals and 41 metalwork technology teachers in
technical colleges. The instruments was validated by five (5) experts from University of
Lagos (UNILAG), Lagos state, Nigeria. The study was carried out between 27th of
February to 2nd of April 2019 in Ogun, Ondo, and Osun states of south western part of
Nigeria. Available data were analysed through statistical methods such as mean,
standard deviation, ranking, and SEM. Structural equation modelling (SEM) is an
innovative statistical method that can be used for analysing data (Awang, 2015).
Similarly, SEM is used to determine the fitness of measurement model for latent
variables which could be run with slight effort. It makes use of mixture of quantitative
data and the causal or correlational assumptions into the model. SEM can be used to
measure the validity of constructs and support the research with the development of fit
indices (Tabachnick, Fidell, and Ullman, 2007).
Data Analysis
Table 1 shows the mean value, standard deviation (SD), and rank for the components of
non-technical skills considered for integrating into metalwork technology curriculum.
As appeared in the Table, the study revealed that the respondents opinion reflected the
highest ranked mean for communication skills (4.38), to be followed in sequence order
of mean values for creative thinking skills (4.35), interpersonal skills (4.340, learning
skills (4.24), self-management skills (4.08), decision making skills (3.72), teamwork
skills (3.59), and problem solving skills with the lowest mean value of (3.43). The
overall mean value for the entire components stood at (4.02) which indicated that they
are very important respectively.
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Table 1
Ranking of Important Components of Non-Technical Skill for Integration
Code
COS
CTS
IPS
LES
SMS
DMS
TES
PSS
Total

Components
Communication skills
Creative thinking skills
Interpersonal skills
Learning skills
Self-Management skills
Decision making skills
Teamwork skills
Problem solving skills

Mean
4.38
4.35
4.34
4.24
4.08
3.72
3.59
3.43
4.02

SD
.727
.668
.685
.723
.767
.760
.772
.951
.757

Rank
1
2
3
4
5
6
7
8

Status
Very important
Very important
Very important
Very important
Very important
Very important
Very important
Important
Very Important

Measurement Model
In order to analyse data through AMOS, there are two most important steps required
(Awang, 2014). These are measurement and structural models. Awang (2014) though,
referred to measurement model as discriminant validity, usually implies validity of
construct. To achieve discriminant validity of constructs, it means all the redundant
items in a construct are deleted while the remaining items correlate strongly with the
construct. Likewise, measurement model captures some important components of
goodness-of-fitness model requirement. The values obtained for the initial model as
shown in Figure 1 are: Chi-Square=1968.507, DF=870, Ratio=2.263, P=.000, CFI
=.871, IFI= .872, TLI= .860, RMSEA= .067. It was however found that the model did
not meet the requirements for goodness of fit. In order to achieve the goodness of model
fit, after going through the modification indices, it was found that the model could be
modified further through trimming. Therefore, trimming of the model in Figure 2 was
carried out and the values attained are: Chi-Square=1191.903, DF=636, Ratio=1.874,
P=.000, CFI =.910, IFI= .911, TLI= .900, RMSEA= .056. The measurement model
estimated for the determination of confirmatory factor analysis (CFA) with the primary
objective of confirming the model fit and validity. As presented in Figure 2, it was
established that the goodness of fit is in agreement with the laid down principles
(Awang, 2014).
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Figure 1
Revised Measurement Model of the Constructs for Integrating Non-Technical Skills into
Metalwork Technology Curriculum
Table 2 illustrates the values of the average variance extracted (AVE) as appeared in the
diagonal form across the table while the correlation between the constructs are the
values in the cells underneath. In order to attain discriminant validity, the highlighted
values in the diagonal axis should be higher in value than those in column and rows.
Table 2
Correlation Matrix for the Research Constructs
IPS
LES
DMS
SMS
PSS
TES
CTS
COS

IPS
0.74
0.15
0.32
0.06
0.07
0.04
0.11
0.10

LES

DMS

SMS

PSS

TES

CTS

COS

0.72
0.03
0.30
0.30
0.06
0.10
0.12

0.81
0.08
0.14
0.03
0.20
0.02

0.80
0.23
0.16
0.03
0.01

0.84
0.15
0.05
0.12

0.74
0.13
0.11

0.78
0.34

0.71
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Structural Model
The structural model was purposely developed to bring all the constructs together into a
single structural equation model using Analysis of Moment Structure (AMOS). The
constructs are brought together to show the relationship between constructs in
conformity with the hypothesis earlier set for the study. Composite or full structural
model is when both models are combined (Weston and Gore Jr, 2006). The CFA is
being represented by measurement models which normally show how the variables are
interpreted by the items indicators. The structural equation model is a comprehensive
and flexible analytical technique being applied in complex multivariable research
models by using the combination of factor analysis and multiple regression as well as
path analysis (Kline, 2015). It helps to clearly and explicitly state the pattern of
relationship between variables, either latent or observed variables. It also makes
possible the prediction concerning the direction among the set of variables and
modelling of indirect effect. According to (Weston and Gore Jr, 2006), SEM statistical
analysis are covariance-based which can be in operational through AMOS, EQS, and
LISREL. In order to validate model for a latent construct, the technique must consider
unidimensionality, validity, and reliability of the latent construct. These series of process
will be taken into consideration prior to modelling their interrelationship in a structural
equation modelling (SEM). After attaining reliability and validity of the constructs, the
initial structural model presented in Figure 2. has the following modification indices;
Chi-Square= 1372.190, DF= 662, Ratio= 2.073, P=.000, CFI= .885, IFI= .886, TLI
.878, and RMSEA= .062.
Figure 2 shows the revised structural model. In accordance with the requirements of
SEM/AMOS, the model was modified to improve the modification indices. After
necessary modification, the values obtained are follows; Chi-Square =990.966, DF
=524, Ratio= 1.891, P=.000, CFI=.909, IFI=.910, TLI= .903, and RMSEA= .056
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Figure 2
Revised Structural Model for Integrating Non-Technical Skills into Metalwork
Technology Curriculum
Table 3
Standardized Regression Weight and Its Significance for the Entire Path in the Model
Construct
LES
IPS
SMS
DMS
TES
PSS
COS
CTS

Path
<--<--<--<--<--<--<--<---

Variable
Curriculum
Integration
Curriculum
Integration
Curriculum
Integration
Curriculum
Integration
Curriculum
Integration
Curriculum
Integration
Curriculum
Integration
Curriculum
Integration

Std. Estimate

S.E

CR

P-Value

.966

1.14

3.26

.001

-.121

056

-1.91

.049

.126

.065

11.43

***

.152

.063

12.90

***

.127

.075

9.26

***

.115

.063

15.53

***

.150

.072

1.91

.038

.154

.059

14.56

***

Result
Significant
Significant
Significant
Significant
Significant
Significant
Significant
Significant

*** Indicate in the table highly significant, p-value is less than 0.001(p-value<0.001)
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FINDINGS AND DISCUSSION
Based on the respondents’ responses, analysis revealed that the mean value of the nontechnical skills in the order of ranking to be: communication skills, creative thinking
skills, interpersonal skills, learning skills, self-management skills, decision making
skills, teamwork skills, and problem solving skills. The analysis also shows the
measurement model using SEM for the 8 (eight) constructs and were all confirmed fit
after necessary modification. The analysis shows the correlation matrix, factor loadings,
composite reliability, and average variance extracted for the measurement model and
were all confirmed suitable. After the confirmation of the measurement model, the
analysis shows the structural model which was validated with SEM and confirmed to be
fit and valid. The study tested only one alternative hypothesis showed the existence of
relationship between all the constructs that made up of the structural models and
curriculum integration, which comprise of self-management skills (SMS), teamwork
skills (TES), communication skills (COS), interpersonal skills (IPS), decision making
skills (DMS), problem solving skills (PSS), creative thinking skills (CTS), and learning
skills (LES). Consequently, based on the results shown in Table 5, the paths of
hypothesis in this research indicated that there is a significant relationship among the
constructs and curriculum integration. The results of this study revealed relationship
among the above stated constructs and a strong support for the hypothesis as established
in the final structural model in Figure 4. Therefore, the hypothesis is accepted and
empirically supported by this research. By implication, the research finding shows that
the non-technical skills have relevant in the curriculum integration as demonstrated in
the final structural measurement model. This research finding is consistent with the
empirical findings by Yost and Tucker (2000) who endorse a strong relationship
between successful teamwork and emotional intelligence.
In this study, the mean value of non-technical skills components were ranked in order of
highest to the lowest mean value as presented accordingly in table 1. The rating in
chronological sequence of 1th, 2nd, 3rd, 4th, 5th, 6th, 7th and 8th indicates an important as
positioned by respondents on the components of non-technical skills. These are:
communication skills, creative thinking skills, interpersonal skills, learning skills, selfmanagement skills, decision making skills, teamwork skills, and problem-solving skills
which showed that the 8 (eight) skills were rated to be important for integration into
metalwork curriculum.
This study found communication skills to be the highest rated skills which indicated that
it is very important for integrating into metalwork technology curriculum. This also
implies that the possession of communication skills will go a long way to assist the
students after graduation to be found worthy for employment. This study is in congruent
with the outcome of the previous scholars’ researches who found oral and written
communication as essential skills that are highly demanded by employers of labour for
the absorption of prospective employees into the workplace. (Akinyemi et al., 2012b;
Buntat et al., 2013; Laguador and Dotong, 2013; Leveson, 2000). Creative thinking is
another skills revealed in this study as important to be possessed by metalwork
technology students. In line with the available literature, creative thinking skills is seen
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as the quality of an individual to reason innovatively (Heimler, 2010). Interpersonal
skills are found in this study to be important and relevant for integrating into the
curriculum of students in the field of metalwork technology. The findings established
that the development of interpersonal skills will assists in closing the gap between the
skills acquired by graduates and those that are required by employers (Inti et al., 2015;
Rasul and Mansor, 2013; Shafie and Nayan, 2010).
As part of the findings of this study, learning skills are found to be important and
expected to be possessed by students of metalwork technology in technical colleges in
order for them to be relevant in the world of work. In line with this study, Blom and
Saeki (2011) submitted that employers expected graduates to possess the ability of
learning together with their professional skills so as to be qualified for employment. The
current study found self-management skills as one of the skills that needed by metalwork
technology graduates from Nigeria technical colleges. This study showed that selfmanagement skills are relevant and important to be considered for integrating into the
curriculum. In support of this research findings, Shafie and Nayan (2010) gave an
account of some constituents of self-management skills such as honesty, integrity,
confidence, self-control, personal grooming, and understanding as those qualities being
demanded from prospective employees by the employers of labour. To corroborate the
support for this study, Shafie and Nayan (2010) reported that self-management skills
was rank 3rd among the important skills that employers required from graduates. The
findings of this study have revealed that decision making skills is another skills that is
considered to be important for metalwork technology students to acquire.
Buntat et al. (2013) found that decision making is one of the essential skills demanded
by employers in the industries. Also, in agreement with this study Holdsworth and
Gearhart (2002) found that decision making is important and apply to all industries
regardless of the field of study. The authors were of the opinion that laying importance
on the possession of job-related skills only can render students to be redundant. AbasMastura et al., (2013) referred to decision making skills as judgment skills in their
study, in which they emphatically stated that such skill is very much desired by
employers in any organization. Chithra (2013) recommended that curriculum should be
updated at reasonable and regular interval to cater for the requirement of the industry.
The findings of this research revealed that teamwork skills are important to metalwork
technology students and thereby good for integrating into the curriculum. Teamwork is
otherwise known as working cooperatively. This findings is in line with the submission
of Buntat (2004) that teamwork assisted employees to speed up their productivity which
in turn saves time. In the same vein, Tabatabaei and Lam (2013) reported that teamwork
is important in engineering workplace and their curriculum. Norani (2006 ) also laid
emphasis on the relevance of working cooperatively in the workplace. Similarly, DupinBryant (2008) opined that business world cannot co-exist in the absence of group which
implies that teamwork is important and required to be possessed by prospective workers.
To execute any particular job in the workplace where workers are in large numbers,
there is tendency for them to require the assistance of each other to get the work done.
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The study found problem solving skills as important skills to the students and relevant
for integrating into the curriculum based on the respondents’ opinion. However,
problem solving skills was rated the least among the 8 (eight) identified skills. Though,
the ranking of the skills was still within the assessment level that is considered as
important for metalwork technology students. This findings concise with the report of
Harris and Rogers (2008) who posited that problem solving skills is an essential skills
that technology students required to be successful in school and workplace activities.
Therefore, integrating problem solving skills into curriculum of metalwork technology
could assist the students to develop the skills and make them to become a potential
problem solver which is one of the essential attributes that are required by employers.
CONCLUSION
The study found that there is no curriculum specifically for the development of nontechnical skills among metalwork technology students. Thus, the need for the integration
of the skills into the existing training program of metalwork technology in Nigeria
technical colleges. Based on the review of literature, it was found that the integration of
non-technical skills in the metalwork technology curriculum could improve the
development of the skills of students, as prerequisite for employment. Therefore, if
Nigeria as a nation is to bridge the gap of inadequate skills among the graduates, there is
need for the Federal Government of Nigeria and National Board for Technical and
Vocational Education as the policy makers to provide a policy structure for the
integrating and development of non-technical skills in Nigeria technical colleges. The
teachers should be exposed or trained adequately on the integrating approaches so as to
play their roles in enhancing the non-technical skills of the students. It is recommended
that industry play a substantial role in the development of non-technical skills.
Consequently, there should be collaboration between the colleges and the industry to
consolidate the fostering of non-technical skills among the students. Further study can
be conducted in other Zones of Nigeria since the study is carried out in the southwestern part of Nigeria. The study only considered eight components, more components
should be identified and use for the purpose of further study.
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