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Abstract -The steady increase in unemployment among building construction graduates of
polytechnics in Nigeria is of concern. Efforts of relevant stakeholders have not been effective in
mitigating the problem. This study is aimed at proffering a strategy to addressing this issue. The
researchers sought to explore the competencies required by employers in order to develop an integrated
competency framework to augment existing training programs, thereby bridging the competency gap
between employers and graduates. A survey instrument was used to collect data from a sample of 200
building construction experts. These experts were selected by a proportionate stratified sampling
technique. Three experts, one each from academia, the private sector, and the public sector, validated
the contents of the instrument. Winstep software version 3.73.3 was used to determine the reliability
of the technical and nontechnical competencies sub constructs, and to obtain item strata for
development of the competency hierarchy. The findings revealed a four-staged competency hierarchy
for enhancing graduates’ employability according to the Dreyfus and Dreyfus Novice to experts’
theory of competency. The competency levels were divided according to logit obtained from Winstep
Analysis. A total of 26 sub constructs met the proposed competency framework. Findings from the
study will have significant implications for the government, employers of labour, professionals, skills
training centers and graduates.Keywords: Competency Framework, Construction Graduates, Future
Employment, Employability skills

Introduction

Globalization and technological progress have complicated the task of developing students'
competency, as the future world of work is becoming more complex and unpredictable (Lock & Kelly,
2020). The provision of competency has become a key goal of many Higher Education Institutions
(HEIs). Given the growing anxiety on graduate jobs outcomes faced by HElIs, it is not surprising that
much of the emphasis today is on whether the efforts of these institutions have proved successful.
While there is much discussion on the complexities of transition from institution to labour market and
the 'employability competency gap,’ how this is tackled in teaching is by far given less attention.
Fraser, Duignan, Stewart, and Rodrigues, (2019) observed that one of the essential aspects of tertiary
education is for graduates to gain access to a diverse and global job market. Harrison and Grant, (2016)
revealed that such learning outcomes takes into account demands and expectations from industry to
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promote the transition to jobs. Building industry relies on higher educational institutions, employers,
and private sectors to provide graduates with the required competencies to perform favourably in a
diverse work environment to meet the building industry's demand for competent labour.

Competency refers to knowledge, abilities and intimate, social skills relating to work or study
demonstrated in a chosen career (Human, Development, & Group, 2017). Competency in the context
of this study refers to expertise, abilities, and socio-behavioral characteristics or attitudes exhibited by
construction graduates that can improve their professional development and critical job requirements.
Competency requires mobilizing information , expertise and behaviors to perform a challenging task
(OECD, 2018).

Finch, Hamilton, Baldwin, and Zehner, (2013) Conducted a mixed-method study using sequential
exploratory design on factors influencing the competencies of undergraduates. The study results
revealed high importance to soft and technical competencies. Therefore, to succeed in the global labour
market, building graduates need competencies not only to secure employment in Nigeria, but also a
wide range of building competencies. Such competencies are in the areas of technical (hard) and
nontechnical (soft).

The Role of Polytechnic in Competency Development

For Nigeria polytechnics to achieve their goals of offering appropriate competencies, the curriculum
must serve employers and future employment needs. Corroborating this argument, Ahn, Pearce, Kwon,
& Shin, (2009) pointed out that high-quality training aimed at the technical competencies required by
the construction industry is important. However, this can only be achieved if a competency framework
is developed to strengthen the existing training programme. Pitan (2015) notes that students trained
under the existing curriculum cannot develop lifelong learning competencies for successful and
efficient work. Favara & Appasamy, (2015) pointed out that due to the training programme, students
are ill-prepared and lack the quality and labour market relevance necessary. Nigeria, polytechnics, and
technology colleges have the statutory mandate to provide quality technical and vocational education
and training (Morgan, 2011). But over the years labour-employers have shown serious concern about
the standard of polytechnics construction graduates in Nigeria.

Building has been among the five occupations with high competency shortages in the last 30 years,
according to the Nigeria Statistics Office (Report, 2017). Records from the Nigeria Statistics Bureau
National Bureau of Statistics, (2018) show that the unemployment rate between 2017 and the third
quarter of 2018 is on the progressive rise registering 16.20% to 23.13%. Stakeholders have advocated
a full redesign of the learning process if the country wishes to contain the rapid growing challenges of
unemployment. Favara and Appasamy's (2015) report indicates that out of this percentages, 45.6
percent of individuals between the ages of 15-25 years were found to be unemployed. The report also
revealed that 13.80 percent of the unemployed were from the construction sector of the economy.
Eicker, Haseloff, and Lennartz, (2017) observed that attributing factors could be the level of teaching,
where only a few lecturers combine pedagogical skills with professional expertise and experience in
industry. In light of this, the study aims to bridge the competency gap between construction graduates
and labour employers by developing a competency framework. The researchers intend to do this by
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developing a competency framework that can enhance their employability requirement. The
researchers specifically aim to:

1) identify specific sub constructs of technical and nontechnical skills in building
construction.
i) validate components of technical and nontechnical competency sub constructs in

building construction by experts.

Research Questions
The following research question were formulated to meet the stated objectives above:
) What are the technical and nontechnical competencies sub constructs in construction
sector essential to graduates of polytechnic for employment?
i) What are the elements of technical and nontechnical competency important for
development of competency framework?

Building construction graduates; polytechnic and other similar institutions; government, education
stakeholders; labour employers, professional body, and researchers may benefit from the results of this
research work.

Review of Literature

According to Yusoff et al., (2010), the value of employability competencies in construction sectors is
now greater than ever, as companies are now using highly developed equipment, systems and
structured processes that require highly qualified graduates with integrated and multi-skilled
competencies. In a study conducted by Fraser et al.,(2019) to identify the role of inter-institutional
cooperation in research into existing strategies used to integrate competencies that improve
employability, a number of frameworks and models were drawn which identified ten core attributes
such as positive attitudes, communication, teamwork, self-management, willingness to learn, thinking
skills, resilience, creativity, entrepreneurship and cultural skills. Different approaches may be used by
highly experienced teachers to develop the ten competencies listed for employment. Similarly, Eicker
et al., (2017) examines obstacles and opportunities for incorporating career development learning into
higher education curriculum and describes successful approaches at institutional, school, and program
levels to do so. The findings proposed approaches in the learning process of curricular career growth
for institutional members, scholars, and career practitioners in higher education institutions at various
levels.

While many scholars like Bridgstock, (2015); Pool and Sewell, (2007); Knight and Yorke, (2003);
Forrier, Verbruggen and Cuyper, (2015) have made efforts to develop a competency framework for
employment, none appears to meet the situation in Nigeria as it is within their own curriculum and
needs. A study carried out among small and medium-sized construction firms in Nigeria to investigate
the shortage of competent craftsmen in the construction industry revealed that there is a gross shortage
of competent craftsmen in the industry which require a robust competency framework (Ajagbe, 2015).
Corroborating this statement Dantong et al. (2011); Long etal., (2012a): Long et al., (2012b) in Ajagbe,
(2015) notes the presence of low quality shortages of competent craftsmen in the construction industry
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in Nigeria. Aminu et al., (2018), Suggests that the availability and quality of competent labour is a
significant consideration for the success of every building industry.

Although, there are no clear figures to prove numerically the presence of a shortage of competent
craftsmen in the construction industry in Nigeria, recorded evidence from the literature and reports
from experts and other industry stakeholders indicated that there is a gross shortage of competent
tradesmen in the sector. ITF-UNIDO, (2016) In support of these arguments, a study was conducted in
response to concerns posed by experts about perceived competency shortages, and suggested that
insufficient competent workforce calls for a paradigm shift in competency development strategies in
Nigeria. This study also revealed that there is an obvious disparity between the competency graduates
have acquired those needed to fulfil employers' needs and expectations in the construction industry.
The outcry from the professionals and the inability of the graduates to possess employable
competencies to secure employment is obvious that in the higher learning institution there is a missing
link in the education system. Agbade (2016) cautioned that the period has passed when the good
academic results of the graduate devoid of competence are celebrated. He proposes reforming the
curriculum to include elements that will emphasize innovation and ability in producing professional
and innovative graduates for employment.

Methodology

The survey design was employed and data obtained using a closed-ended questionnaire validated by
building construction experts. The data obtained were analysed using WINSTEP software version
3.72.3 with the aid of IBM SPSS Statistics in line with Rasch measuring model. Rasch checked
measures of reliability and validity for both items and person (Linacre, 2013; Suhairom, Musta’amal,
Amin, & Johari, 2014). In addition, the Rasch model is capable of providing accurate, technically
sound, and reliable knowledge of decision-making in all circumstances to researchers. With the right
competencies setting, polytechnic has the ability to provide graduates with realistic mix of practical
and theoretical expertise for employers in the construction industry (Treichel, 2010).

The category of documents analyzed to determine technical and nontechnical competency constructs
included Journal articles, Conference proceedings, Policy documents, and Reports on building
construction. The Documents analyzed were: (Mance, Ed, Switalski, & Reali, 13455BC; Abubakar,
Kazaure, Yusuf, 2003; UNIDO, 2018; Sunardi, Purnomo, & Sutadji, 2016; Watson, Noyes, &
Rodgers, 2013; International Labour Organization, 2011; Afolabi, Ojelabi, Oyeyipo, Tunji-Olayeni,
& Amusan, 2017; Wiseman, Roe, & Parry, 2014; Kaushal, 2016; Blades, Fauth, & Gibb, 2012; Danish
Technological Institute, 2009; Thomasson, Cleary, Flynn, & Department of Education Science and
Training, 2006; and Zaharim, Yusoff, Omar, & Mohamed, 2009). The documents were labelled as
follows; A1-A5 (Journals), B1-B5 (Reports), C1 (Policy), and D1 (Conference papers). From the
documents, 16 different constructs were identified while all the documents showed that nontechnical
competencies were also essential components for graduates’ workplace due to technological
advancement where new jobs that require new competencies are coming up. The description of the
findings from the review of the documents are shown in Table 1.

Archives Available @ www.solidstatetechnology.us



Solid State Technology
Volume: 63 Issue: 6
Publication Year: 2020

Competency Sub- Reports Poli  Confe
constructs cy  rence
Doc Paper
u s
A A A A A B B B B4 B Ci1 D1
1 2 3 5 1 2 3 5
Building Construction Specific Competencies
TP Plumbing N N
TT Tiling \ \ v
TCJ  Carpentry/Joinery < A V
TBB  Brick/Block Laying oA \/
TCC  Concreting v oA V v
TD  Draw. v oA V V v
Interpretations
TRF  Roofing \ \ V
TSC  Scaffolding v oA \ \
TSP Site Preparation A V
TSO  Setting Out \ \ \
TES  Estimation/Schedul A \ V
ing
TM  Maintenance/Repai VRN N oA
rs
TPD  Painting/Decoratio \ \ N oA
n
TPL  Plastering \ \ \
TIB  Iron Bending v N oA
TGK  General v N oA
Knowledge
Non- Technical ( Generic) Competency sub-Constructs
NTC  Communication NN \
M
NTC  Composure SR \ V
NTCL Collaboration \ \ \ V V
NTSD Self-discipline \ N A
NTL  Leadership/Teamw v N A
ork
NTP  Problem Solving \ v oA N
NTIR Interpersonal \ V v
Relation
NTIN Innovation VoA V
NTS  Safety Issues \ V N oA
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NTM  Management N N N

Table 1: Building Construction Competency Sub-Constructs.

Results and Discussion

According to the Rasch measuring model, the constructs of technical and nontechnical competences
were subjected to analysis. This was necessary to ensure that these sub constructs of competencies
were efficient and successful in developing a framework integrated with the requisite competencies
for graduates’ employability.

Sub constructs of Technical Competency Items Strata

To achieve the development of a competency framework, the researchers considered the technical
competency constructs items as found in Table 1 above. This consists of 16 technical constructs from
document analysis with 87 items. The result revealed items reliability and separation .94 and 4.05
respectively. As a result, the Competency strata were generated using the items separation index. Table
2 provides summary of the statistics for 16 components of technical competence for reliability and
person separation. Alpha Cronbach 0.98.

Table 2: Winstep Output Table For Technical Components

| TOTAL MODEL INFIT OUTFIT |
| SCORE COUNT MEASURE ERROR MNSQ ZSTD MNSQ ZSTD |

IMEAN 5298 1250 .00 .14 100 .0 .97 -2|
|sD. 311 1 61 .02 .17 13 .17 11|

IMAX. 600.0 1250 119 .22 136 2.7 1.39 21|
IMIN. 4620 1240 -1.80 .13 .58 -3.9 .59 -3.0]|

| REAL RMSE .15 TRUE SD .60 SEPARATION 4.05 ITEM RELIABILITY .94 |
IMODEL RMSE .14 TRUE SD .60 SEPARATION 4.21 ITEM RELIABILITY .95

| S.E. OF ITEM MEAN = .07 |

DELETED: 2ITEM

The formula used to achieve strata of items was: Number of separation between individual and object,
H = 4G +1/3 where G is the separation index (Omar, Rodzo’an, Saidfudin, and Basri (2010).
Therefore, the item strata for competency levels is [4(4.05+1)] / 3 = 5.7 This means that the instrument
can be divided into 5 competency groups. In this vain the 87 items were divided into five in each
category, resulting in each having 17 components. In this case, the entire item measure was summed
up and then divided by (17) the number of items in each category to get the mean of the items measure
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that served as the cut-off point for the competency strata in logit. For the logit values obtained in each
group, stratified in descending order based on 'Expert,' '‘Competent, Advance Beginner and Novice,
see Table 3 below.

Table 3: Values for Items Strata for Technical Components

Group Item measure (logit) Items in Mean Standard
each group Deviation
(logit)
Level 5 Expert TP1(+57) uptoTCJ6( 10
+1.19)
Level 4 Competent TBB3(+.21) up to 18
TP1(+.57) +.00 +.61
Level 3 Proficient TPD3(-.10) up to 15
TBB5(+.19)
Level 2 Advanced TES5(-53)upto TD5 (- 16
beginner .16)
Level 1 Novice TSO7(-1.80) up to TP4(- 26
.60)
Total 85

In hierarchical order indicated in colours as shown in Table 4 below, the mean logit ‘cut-off point’
obtained in Table 3 above, the competency strata were obtained. Subsequently, the items in each
category were used to establish hierarchy of competence for construction graduates.

Table 4 Items Strata for Technical competency

Items  Sub constructs Logit Cut- Mean Standard Items Levels
Code off Logit deviation
point (SD)
TCJ6  Carpentry / Joinery 1.19
TSP4  Site preparation 1.01
TIB1  Iron Bending 1.00
TSP2  Site preparation .96
TCJ4  Carpentry/Joinery .93 Expert LEVEL 5
TT3 Tiling .92
TT4 Tiling .85
TCJ5  Carpentry/Joinery .85
TIB2  Iron Bending .80
TIB4  Iron Bending .80 +.82 .00 .61
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TP3 Plumbing skills 74
TSP3  Site preparation 74
TT5 Tiling .65
TIB3  Iron Bending .65
TSP1  Site preparation .64
TCJ3  Carpentry/Joinery .59
TP1 Plumbing 57
TT2 Tiling .55 —
TGK1 General Technical 54 Proficient LEVEL 4
Knowledge
TP2 Plumbing .50
TGK5  General Technical 49
Knowledge
TCJ2  Carpentry/Joinery 40
TCJ1  Carpentry/Joinery .38
TPL2  Plastering .38
TSC2  Scaffolding .38
TSC3  Carpentry/Joinery .38
TPS5 Plumbing .35
TSC4  Scaffolding .35 +.36 .00 .61
TRF5  Roofing .30
TSC5  Scaffolding .23
TM2 Maintenance .23
TGK4  General Technical .23
knowledge
TT1 Tiling 21
TBB3  Block/Brick Laying 21 Competent LEVEL 3

TBB5 Block/Brick Laying 19
TPD5  Painting/Decoration .18

TGK3  General Technical .16
Knowledge
TBB4  Block/Brick laying 14
TSC1  Scaffolding .09
TPL5  Plastering .07
TD2 Drawing .07
interpretation
TCC3 Concreting .05
TM3 Maintenance .03 +.04 .00 .61
TPL4  Plastering .01

TPD4  Painting/Decoration -.01
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TPL1
TPL3
TCC4
TES6
TGK6

TPD3
TD5

TRF3
TGK2

T™4
TM5
TSO2
TRF7
T™M1

TBB1
TSO4
TCC2
TBB2
TRF6
TSO5
TRF2
TD3

TES5
TP4
TPD2
TES3
TSPS
TSO1
TM6
TES7
TRF1
TPD1
TD4

TES4
TCC1
TSO3

Plastering -.03
Plastering -.03
Concreting -.04
Estimation/Scheduling -.04
General Technical -.06
Knowledge
Painting/Decoration -.10
Drawing -.16
interpretation

Roofing -.16
General Technical -.16
Knowledge

Maintenance -.18
Maintenance -.20
Setting out -.22
Roofing -.24
Maintenance -.30
Block/Brick laying -.32
Setting out -.32
Concreting -.34
Block/Brick laying -.36
Roofing -.38
Setting out -40
Roofing -47
Drawing -.49

interpretation

Estimation/Scheduling -.53
Plumbing -.60
Painting/Decoration -.60
Estimation/Scheduling -.65

Site preparation -.67
Setting out -.67
Maintenance -.70
Estimation/Scheduling -.77
Roofing -.80
Painting/Decoration -.80
Drawing -.87

Interpretation

Estimation/Scheduling -.87
Concreting -.90
Setting out -.93

Advance Beginner

-31 .00 .61

Novice

LEVEL 2

LEVEL 1
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TES2  Estimation/Scheduling -1.13
TES1  Estimation/Scheduling -1.19
TSO6  Setting out -1.48
TSO7  Setting out -1.80 -4.80 .00

.61

Competency hierarchy was therefore developed by summarizing these items according to their position
in items strata. Figure 1 below show the hierarchy structure of the levels of competency for technical

competence.

LEVEL 5
Expert

yu
N

Z/u

N1

LEVEL 4
Profficient

/Ll LEVEL 3
N m Competent

frame

set-back

TIB1-ldentify rod sizes for
specific purpose
TSP2-ldentify nature of soil

windows

TT3-Apllication of wall
tiles/Skirting

TT4-Cutting tiles for specific
purpose

TCJ5-dismantling formwork
TIB2-Bending iron bars of
different sizes

TIB4-Bending iron bars for
different concrete components

TCJ6-fixing doors and windows

TSP4-Identify building lines and

TCJ4-fix iron mongry in doors and

TP3-Use plumbing tools /
equipment

TSP3-Use site preparation
tools/equipment
TT5-Laying tiles with
minimal wastage
TIB3-Bending bars
according to measurement

to site

TCJ3-Use simple joinery
tools/equipment
TP1-Assemble/repair toilet
appliances
TT2-Application of floor
tiles

TGK1-Knowledge of
contemporary technologies
TP2-Pipe fittings

TGKD5- identify parts of
scaffold

TCJ2-Identify wood
texture/figure
TCJ1-Basic joinery
TPL2-Dress walls and
windows
TSC2-Assesmble tubular
scaffold

TP5-1dentify plubing pipes
TSCA4-construct wooden
scaffold

TSP1-Providing free access | TT1-identify tiles

TRF5-Lay modern roof
sheets

TSC5-Dismantle tubular
scaffold

TM2-Proffer solutions to
construction defects
TGK4-know roof and
drains gradient

types/sizes

TBB3-used building
tools/equipment
TBB5-maintain mortar joint
in blockwork
TPD5-Identify paints colors
TGK3-know building codes
TBB5-Apply mortar bed for
block work

TSC1-identify parts of
scaffold

TPL5-maintain uniform
thickness in plastering
TD2-Produce prototype
TCC3-Placing concrete in
formwork

TM3-Ability to adress faults

LEVEL 2

/Ll\ Adv_ance

TPL4-Maintain mix ratios
TPDA4-use painting and
decoration tools
TPL1-Apply mortar to
walls

TPL3-Select good plaster
sand

TCC4- cure concrete
components

TES6-Time management
TGK6-Know property of
materials

TPD3-Apply paints to
surfaces

TD5-Locate site features
TRF3-Identify roof
memebers

TGK2-Know professional
ethics

TM4-Preventive
maintenance
TM5-Repair/restore
structure

TSO2-Transmit correct
dimension to ground
TRF7-Identify roof
connectors

TM1-identify fault in
building

/u LEVEL 1

N m NOVICE

TBB1-form first course
TSO4-Set out 3:4:5 method
TCC2-Identify quality
concrete materials
TBB2-Set blocks in line
TRF6-correct spacig of
roof members
TSO5-setting out with
leveling instrument
TRF2-Interprete roof
designs

TD3-Know symbols of
drawings
TES5-Schedule daily job
TP4-1dentify plumbing
pipes

TPD2-Prepare wall
surface for painting
TES3-Estimation of
constrution materials
TSP5-Prepare site for
excavation
TSO1-Interprete design
details

TMé6-care of
tools/equipment
TES7-Analyse construction
costs

TRF1-Form roof trusses
TPD1-Mixing paint
TD4-Interprete
symbols/dimensions
TES4-Delegate tasks
TCC1-mix ratios for
specific job
TSO3-Identify foundation
and walls dimensions on
profile board
TES2-1dentify quality of
materials
TES1-Marketing skills
TSO6- use setting out
tools/equipment
TSO7-Fixing profile boards

Figure 1 Technical Competency Hierarchy
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Nontechnical Competency Hierarchy

Experts tested a total of 10 sub constructs with 63 associated components. The complete 63 items
indicate 2.04 separation; 0.81 Cronbach Alpha reliability was 0.9. items strata were determined to
assess the degree of competence for the 63 products in total. See below, in Table 5.

Table 5 Winstep Output Table for Nontechnical Components.

|  TOTAL MODEL  INFIT  OUTFIT |
|  SCORE COUNT MEASURE ERROR MNSQ ZSTD MNSQ ZSTD|

e — e

IMEAN 4632 1080 .00 .16 101 .0 .98 -1|

|SD. 152 0 .37 01 .16 11 .16 9]

IMAX. 4930 1080 .81 .18 144 27 147 21|

IMIN. 4270 1080 -80 .14 .74 -1.9 .68 -2.0]

I T |
|REAL RMSE .16 TRUE SD .33 SEPARATION 2.04 ITEM RELIABILITY .81 |
IMODEL RMSE .16 TRUE SD .33 SEPARATION 2.13 ITEM RELIABILITY .82

| S.E. OF ITEM MEAN = .05 |

DELETED: 6 ITEM

The formula applied was Item separation, H = 4G+1/3 where G is the separation Index (Omar et al.,
2010).

The item grouping was calculated thus; H= [4(2.11+1)/3 = 4.15 this implied that the entire item was
grouped into 4 competency levels. Furthermore, the entire 63 items were divided into 4 to determine
the grouping. Afterwards, the item measure logit values in each group added up and divided by number
of items in each group to obtain the cut-off point for the item strata. The result of the analysis obtained
in the items competency strata was used to construct competency hierarchy. Findings from the analysis
grouped the items into 4 levels of competencies. Table 6 present the summary results of the values
obtained in this process.

Table 6 Values for Items for Non-Technical Components

Group Item measure (logit) Items Mean Standard
in each Deviation
group  (logit)

Level 4 Competent NTIR4(+.50) up to NTCM 8

4(+.81) +.00 +.37
Level 3 Proficient NTING6(+.12) up to NTSD3( 17
+.39)
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Level 2 Advanced Beginner
Levell Novice

Total

NTM7(-.10) up to NTPS6(+

10)

NTST7(-.80) up to NTCM1(-

12)

16
22

63

The competency division in indicated in colours in Figure 2 below was obtained by using the cut-off

logit of item measure from Table 6 above.

Table 7 Items Strata for Non-Technical Components

Items Sub constructs Logit Cut- Mean Standard Item
Code off Logit deviation Levels
point (SD)
NTCM4 Communication skills .81
NTIR2  Interpersonal 81
Relations
NTPS8  Problem Solving 71 — LEVEL 4
NTCM5 Communication .62 Proficient
NTIR3  Interpersonal .58
Relations
NTCM3 Communication 52
NTL3 Teamwork/Leadership .52
NTIR4  Interpersonal 50 45 .00 37
Relations
NTSD3  Self-discipline 39.
NTIN2  Innovation 39
NTIR1 Interpersonal .26
Relations
NTSD2  Self-discipline 23
NTL5 Teamwork/Leadership .23
NTPS7  Problem Solving 23
NTL2 Teamwork/Leadership .21
NTL4 Teamwork/Leadership .19 LEVEL 3
NTIN1 Innovation 19 Competent
NTST3  Safety Issues 19
NTIN3  Innovation A7
NTST2  Safety Issues A7
NTPS5  Problem Solving 14
NTIN4  Innovation 14
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NTPS4
NTIR5
NTING

NTPS6
NTCP3
NTIR6
NTM8
NTCP4
NTINS
NTST1
NTST5
NTCL4
NTM9
NTCLS
NTPS3
NTIR7
NTL1
NTM5
NTM7

NTCM1
NTSD4
NTM3
NTPS1
NTST4
NTST10
NTCM2
NTST6
NTM4
NTCL1
NTCP2
NTPS2
NTCP6
NTSD1
NTST9
NTCL3
NTM6
NTCP5
NTIN7
NTCL2
NTST8

Problem solving
Interpersonal relations
Innovation

Problem Solving
Composure
Interpersonal Relation
Site management
Composure
Innovation

Safety Issues

Safety Issues
Collaboration

Site management
Collaboration
Problem solving
Interpersonal relations
Teamwork/Leadership
Site management

Site management

Communication
Self-discipline
Site management
Problem Solving
Safety Issues
Safety Issues
Communication
Safety Issues
Site Management
Collaboration
Composure
Problem Solving
Composure
Self-discipline
Safety Issues
Collaboration
Site management
Composure
Innovation
Collaboration
Safety Issues

12
12
12

.10
.07
.07
.07
.05
.05
.05
.05
.02
.00
-.02
-.02
-.02
-.07
-.07
-.10

-12
-12
-.15
-.25
-.25
-.25
-.28
-.28
-.28
-.30
-.33
-.38
-44
-44
-44
-.49
-.52
-.55
-.61
-.70
-.80

A1 .00 37

Advance Beginner

-10 .00 37

NOVICE

LEVEL 2

LEVEL1
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NTST7  Safety Issues -80 -46 .00 37

Findings from the analysis in Figure 3 above grouped the items into four levels of competencies. Level
1 consists of 22 items. Similarly, total of 16 items constituted the contents of Level 2 competency, in
the same vain Level 3 competency consisted of 17 items, and 8 items in level 4. Competency hierarchy
was therefore constructed by summarizing these items according to their logit in item strata. Figure 4

show the hierarchy structure of the levels of competency for nontechnical competency.

/L LEVEL 4

LEVEL 3
Competent

\]ﬁ Profficient

NTCM4-Apply what is read to
real practices

NTIR2-Respond in appropriate
manner

NTPS8-Select good materials

NTCM5-Ask questions for clarity

NTIR3-Assist co-workers to
achieve goal
NTCM3-Communicate in a clear
manner to site workers/clients
NTL3-Use team members talents
effectively

NTIR4-compasionate ability

LEVEL 2
Advance Beginner

(-

NTSD3-Accept responsibilites
NTIN2-Respect to clients
NTIR1-Interact with respect fo
others

NTSD2-Respond to situation
rapidly

NTL5-Inspire and teach others
NTPS7-Decision making

NT L2-Effective working
relationship

NT L4-Effective site meeting
NTIN1-Support to
organisational goals
NTST3-Address emergency
situations

NTIN3-Desire to care for
clients

NTST2-Ensure safe working
environment

NTPS5-Analytic Skills
NTIN4-improve client
satisfaction

NTPS4-Motivate workers
NTIR5-Positive attitude
NTIN6-Professional
responsibilities

(-

NTPS6-Sound reasoning
NTCP3-Stress management
NTIR6-External/Internal Client
satisfaction

NTMB8-Time and financial
management

NTCP4-Avoid interference with
assigned tasks
NTIN5-knowledge of on
site/offisite work
NTST1-Persnol safety
NTST5-management of artisants
NTCL4-avoiding unproductive
group

NTM9-ability to supervise others
at work

NTCL5-share information and
carryout responsibilites
NTPS3-taking correction to learn
new ideas

NTIR7-understand
responsibilities of workers
NTL1-adopt leadership skills to
achieve goal

NTM5-Manage human resources
NTM?7-Productivity/quality
delivery

LEVEL 1
Novice

NTCM1-Writing Reports
NTSD4-Self-discipline/reliability/trust
NTM3-Planning towards goal
achievement

NTPS1-priotizing responsibilities
NTST4-observe site
regulations/practices
NTST10-identidy harzards related to
tools/equipmen

NTCM2-Listen to opinons of others
NTST6-render first Aid services
NTM4-Evaluation tasks
NTCL1-work with diverse people
NTCP2-Act in non-offensive manner
NTPS2-handle tasks with flexibilities
NTCP6-self-disciple/dependability
NTSD1-Ethical/confidential manner
NTST9-Scaffold Safety Issues
NTCL3- Accept Constructive criticism
NTM6-Manage materials
NTCP5-Self control
NTIN7-Flexibility in learnig new skills
NTST7-understand effects of accidents
on personnel/families

NTCL2-Share responsibilities
NTST8-Shop/worksite safety

Figure 2

Nontechnical Competency Hierarchy.

Proposed Competency Framework for Building Construction Graduates

It is highly important that this guiding framework was established with the input of many
organizations, including industry. While Oluyomibo and Pitan (2016) attemps to establishes a
commonly used employability system, it was inappropriate to apply to the construction sector because
it is too broad in context and content. Similarly, literature has suggested that most management-
focused competencies structure has been developed, but scanty study is recorded on competency
models that relate to specific building construction. Hence, the need for this research to be undertaken.
Augmenting this proposal Favara and Appasamy, (2015) noted that competence and efficiency would
decide the 40 million jobs that Nigeria projected to generate between 2010 and 2030. Therefore,
millions of people will be out of poverty and push million of the country's graduates towards
empowerment in the near future. Nonetheless, in their research, Pang, Wong, and Coombes, (2019)
stated that technical or hard skills and soft skills are important components of the competency system
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for graduate jobs. Given this proposal, in order to meet this vision, the desire for a competency
framework cannot be overemphasised, as a result of the increasing population, technical and vocational
competencies for building construction work are also in high demand in the future because of the
housing needs.

The framework represents a full and detailed output of a systematic process that included looking for
relevant document, field experts gave their feedbacks on current practices. A series of testing of the
contents was undertaken to ensure external validity of the competency framework.

Technical competencies al Competencies

TCJ - Construction of formwork/fixing of doors and windows
TIB - Reinforcement work

2
g)) TT- Application of tiles arn NONE
= TP- use plumbing tools/equipment
=t TGK - Know contemporary tech. Issues
S SP - use site preparation tools/equipment
E
<
5 TT - Avoiding wastages in laying tiles
[=% TP - Repair and fixtoilets appliances
LIEJ TGK - knowledge of parts of scaffold
= TCJ - Identify wood/ use Joinery tools/Equipment CM - Ask questions for clarity
2 TP - Walls/windows dressing IR - Respond to situation in appropriate manner
S TSC - Assembling and dismantling different kinds of scaffold PS - Analytical skills
= TM - Profer solutions to building defects TL - Identify/use talents effectively/cordial relatioship
= TGK - Knowledge of building codes SD2 - respond timely to situations and take responsibilit
8 TBB - Use Blocks/brick Laying tools/equipment
=2 TD - Produce simple building prototype e
5 TPD —Id_entify and use painting tools/equipment S -
S TES - Time Management T [
o TCC - Concrete placement (<%
= S
© >
§ . o TL -Effective site meeting/-Mentoring %_
g TPL—SeIect_gooft_j plastering sfa;ld/ ippllﬁatlon of mortar to walls ST1-Personal Safety/Organize work area =
g TEIH AT CED Gl LS INN - Support organizational goals/knowledge o
© TRF—Identlfy/Iaylng_roof Wlt|:] connectors member modern construction
Q] TGK-Know professional ethics e R-Positive work attitude
8 ree- knowfledge ol Cu;mg TG CER =S R A - manage time/finances and human resources
=] TTPHLEEIDEEINTED Gl LS Y [P - Avoid work interference
s TSO-Transmit correct measur_ement PS - Decision making
= TM-Carry ou.t pr_even_tlve mal_nter_\ance IR1-Respect others
LE TPD-Dexeterity in paint application CL-Avoid conflict
L SD -Self-discipline
x
g
g TM1-Fault dectating/use tools and equipment MATQUELTS _cont(ol
s L . ; L TL1-Leadership skills to meet goals
© TSO - Principles of setting out simple building CP1-Work under pressure
; TBB2 - Forming first course of block work MA - Evaluation of site activities
O TCC - Identify mixratios for concrete work - T-Rules/Requlati 3
S TRF2-Interpret roof details SR R (el
L TPD - Surface preparation for paintin n IR - Flexibility in meeting clients needs
<5y RICDa Iy 9 CL - Respect others opinions
o TP - Interprete working drawing SD - Ethical |
IS TES - Analytical principles of selecting materials - thical Issues
o Sp - Excavation Princioles PS - Prioritize and handle tasks promptly

/A\ P P CM - Listening/report writing

\ J

Figure 3 Competency framework for enhancing employability of building construction
Graduates of building construction of polytechnics in Nigeri
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Conclusions

The proposals in this framework were based on literature findings and quantitative surveys performed
in the course of the study; and were organized around the goals and objectives of the research. To
alleviate the unbridled debilitating pains of graduates because of lack of livelihood resources, a
competency framework has been established that will help improve existing training programs. The
framework was integrated with sub constructs of technical and nontechnical competencies that would
boost the employability of the graduates in line with the experts' suggestions. A systematic and
meticulous analysis processes and methods were followed to ensure comprehensibility and validity of
the framework. Unless immediate steps are taken, building graduates will always be at the receiving
end of the increasing unemployment problem in Nigeria.

Recommendations

This integrated competency framework is the product of intensive literature search and document
analysis, therefore, the findings are recommended to key stakeholders in the construction sector as
follows: Private sectors, in building construction industry in Nigeria, would find the framework
important and useful in identifying the contributions they can make towards improving the quality of
graduates’ competencies. Adoption and implementation of the findings advanced in this proposal will
go a long way in addressing competency gap between graduates and the employers. The public sector
would find the study useful for creating awareness campaign to the mass unemployed youths about
the competencies that the employer of labour requires. The findings would encourage the graduates to
be self-determine to go extra mile to learn the skills elsewhere during holidays. This framework serves
as a driving force for paradigm shift in the method of delivery of instructions in our institution of
learning. Government at all levels could recommend this proposal to be adopted by institutions
responsible for training students in competencies as evaluation document for certification. The
framework is recommended to policy makers especially the National Board for Technical Education
(NBTE) to see the need to review and enrich the existing curriculum with specific technical and
nontechnical competency sub construct elements.
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