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Abstract

The study assessed the skill training need of Building Construction Craftsmen in the
Construction Industry. The population was 150 Building Construction Teachers from Technical
Colleges and 108 Foremen from the Construction Industries in South-South Nigeria. Out of
these, 78 Building Construction Teachers, and 53 foremen were sampled from three states
constituting 50 percent of the six states in south-south geo-political zone of Nigeria.  One
specific purpose and one specific research question formulated to guide the study were
converted to one null hypothesis which was tested at .05 alpha level using t-test analysis. A
researcher developed instrument called “Foundation Laying Skill Need of Building Construction
Craftsmen in the Construction Industry Questionnaire” (FLSNOBCCITCIQ) was validated by
three experts in Building Construction Industry and used to collect data for the study. The
instrument sought to determine the respondent’s opinion in the skills areas of foundation laying.
The reliability of instrument was determined through split-half method to be 0.78. Findings of
the study showed that Building Construction Craftsmen employed in the Construction Industry
require some level of training in all the skill areas of foundation laying. Accordingly,
recommendations are made which include that federal government/authority should establish
Construction Industry Training Board and relevant policy on periodic skill development to
ensure effective foundation laying skill acquisition for Construction Craftsmen.

Introduction

Foundation as an indispensable integral structure of any construction, carries deep

implications with respect to the overall structure of a building. Foundation is the base that

supports the weight of the entire house commonly made from concrete. It is a structure that

transfers the weight of the building into the earth below and provides support for the intense

weight above, it is vital that foundation work is done carefully. According to Emmitt and Gorse

(2010), building regulation requires that the depth of a foundation should vary with the size of

the building structure.

Foundation is the part of structure below plinth level up to the soil. It is in direct contact

with soil and transmits load of super structure to soil. Generally it is below the ground level. If
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some part of foundation is above ground level, it is also covered with earth filling. Small and

medium homes are built upon shallow foundation whereas large construction buildings

necessitate a deep foundation. Based on this assertion, there are certain factors to consider when

laying a foundation. Undoubtedly, building the foundation of a house is one of the most

important tasks to be taken when building a house. Foundation can enhance the beauty of any

building but if laid incorrectly it can cause the building to become unstable.

Shallow foundations, often called footings are usually embedded about a meter or so into

the soil. One common type is the spread footing which consists of strips or pads of concrete

which extend below the frost line and transfer the weight from walls and columns to the soil or

bedrock. Other common type of shallow foundation is the soil or bedrock, the slab-on grade

foundation where the weight of the building is transferred to the soil through a concrete slab

placed at the surface. Slab-on-grade foundation can be reinforced material slabs, which ranges

from 230 mm to several meter thick, depending on the size of the building, or post tensional

slabs which are typically at least 200 mm for houses, and thicker for heavier structures.

Foundations are designed to have an adequate load bearing capacity. The primary design

concerns are settlement bearing and capacity. When considering differential settlement, total

settlement and differential settlement is normally considered. Differential settlement is when one

part of a foundation settles more than another part. This can cause problems to the structure the

foundation is supporting. Nash (1991) had cautioned that a foundation should not be loaded

beyond its bearing capacity else the foundation will “fail”.

Depth of foundation depends on following factors:

1. Depth of shrinkage and swelling in case of clay soils, due to seasonal changes which may

cause appreciable movements.

2. Depth of frost penetration in case of fine sand and silt.

3. Possibility of excavation close by

4. Depth of ground water table.

5. Practical minimum depth of foundation should not be less than 450mm, to allow removal

of top soil and variations in ground level, Nash (1991).

Hence the best recommended depth of foundation is from 1.00 meter to 1.5 meter from original

ground level. The durability, lifespan and capacity of a structure are greatly dependent on its
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foundation footing. Moreover, a stable building’s success or failure is determined through it

foundation footing. Regardless of how excellently designed or structured a building is without a

strong base, the whole structure will not last long (Udo, 2009). Thus, the kind of foundation

footing that a building will be built on is very important. It is considered as the most important

aspect of any building structure. Contractors, engineers, Architects, Builders and all construction

personnel should pay a great deal of attention in building the foundation. Most masonry walls

have foundation made from concrete slabs. These days, the use of a foundation footing has

gained considerable relevance in the industry.

The width of footings should be laid according to structural design. For light loaded

buildings such as house, flats, school building among other having not more than two storeys, the

width of foundation is given as: (Nash, 1991).

1. The width of footing should not be less than 75mm for one brick thick wall.

2. The width of footing should not be less than 1 meter for one and half brick wall (Nash,

1991).

The processes executed in the foundation works include:

1. Excavation of earth work in trenches for foundation.

2. Laying out cement concrete.

3. Laying the footing in case of raft or column construction.

4. Laying Anti termite treatment.

5. Laying Brick work up to plinth level.

6. Laying Damp proof course on the walls.

7. Refilling of earth around the walls

8. Refilling of earth in the building portion up to the required height according to plinth

level. (Nash, 1991)

Construction Industry in Nigeria has to follow the construction trend in the developed

nation. Construction job needs to pass through due process for a good construction work to be

achieved. If the news of collapsed building in Nigeria would become history, we must follow the

trend, by using qualified and skilled craftsmen in foundation laying.
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Foundation laying is the most important aspect of a building because if the building is on

a sound foundation, it will stand a test of time. The building regulation cited in Hall and Greeno

(2009) states that the foundations of a building shall:

(i) Safely sustain and transmit to the ground the combined dead load and imposed load. This

shall be done without causing any settlement or other movement which would impair the

stability of, or cause damage to, the whole or any part of the building or of any adjoining

buildings or works.

(ii) These foundations shall be taken down to such a depth, or be so constructed, as to

safeguard the building against damage of swelling, shrinking or freezing of the subsoil.

(iii) They shall be capable of adequately resisting, any attack by sulphates or any other

deleterious matter present in the soil.

But craftsmen lack the skills to adhere to these regulations. The loads imposed on a building are

classified as either dead or imposed load (live) Dead loads include the weight of the building

itself and all major items of fixed equipment. Dead loads always act directly downward, act

constantly, and are additive from the top of the building down. Live loads include wind pressure,

seismic forces, vibrations caused by machinery, movable furniture, stored goods and equipment,

occupant, and forces caused by temperature changes. Live loads are temporary and can produce

pulsating, vibratory, or impact stresses. In general, the design of a building must accommodate

all possible dead and imposed loads (live) to prevent the building from settling or collapsing and

to prevent any permanent distortion, excessive motion, discomfort to occupants, or rapture at any

point (Greeno, 2009).

According to Francis and Steven (2012), tall buildings often require more sophisticated

structural solutions to resist lateral loads, such as wind, and earthquake forces. Closely spaced

columns are usually connected rigidly to the horizontal squandrel beam on the perimeter of the

building, to provide sufficient strength to resist load and the stiffness to minimize lateral

deflection.

According to Ling (2003), the foundation is what keeps the house from settling as the

ground shifts and settles. This must be done according to the enabling laws because movement

of the soils actually affects foundation of the building, because there are some soils that expands

during wet seasons and shrinks during dry season.
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Construction of building is normally subjected to many tests. For a building to be of

standard, the following tests must be carried out as a construction requirement: particle size,

analysis of soil, subgrade verification of soils, compressive strength test, relative density test,

field test, analysis of fine aggregate test, sieve analysis of coarse aggregate, standards test of

sieve size, sub-grade verification of soil profile. By applying these techniques in a skilful manner

substandard construction will be drastically reduced. According to Obiegbu (2003), a well

constructed building reflects contemporary attitudes towards environment control, structural

concept and aesthetic excellences. Obiegbu further stressed that bad material selection, no matter

how efficiently the builder performs, usually requires high maintenance cost. For example in

concrete structures, the type of aggregate used have been found to greatly influence the

performance of the element.

Foundation laying being the major part of the sub-structure is built on a suitable sub-soil

being natural foundation. After foundation, trench excavation which is the carting away of

topsoil to obtain a solid base for the artificial foundation to safely rest and transmits loads on it

to the natural foundations (Udo, 2009).

Building construction craftsmen have to exhibit their skills in foundation laying right

from levelling of the foundation trench. If the skills in pegging the foundation footing are not

observed, cracking could occur which could result to building collapse. The building

construction teachers have to lay emphasis on this very importantly when teaching and on their

competence so that the building construction craftsmen will emulate them and perform credibly

well in the construction industry.

The foundation supports the entire weight of the building, as such must be strong and

rigid enough to hold up all the building materials used in the structure. It must also support the

weight of the furnishing and the people who will use the finished structure.

The two main reasons for providing a foundation are:

1. To distribute the weight of a structure and its applied loads over the natural foundation

(where artificial foundation rest) in such a manner as they prevent unequal and unofficial

settlement.

2. To provide a level bed from which erection of the superstructure may be suitably

constructed (Udo, 2009).
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Building construction craftsmen should always bears in mind that foundation which is not

properly built with relevant skills will not carry both the dead load and live load of a building.

The National Building Code (2006) stipulates the mix proportion of foundation concrete

to be 1:2:4. The most widely used construction material is concrete, commonly made by mixing

Portland cement with sand (fine aggregate), gravel/crushed rock (coarse aggregate), and water

for hydration with all skills involved. Arora and Bindra (2008) stated that in building industry,

concrete is mainly used for structural components such as formations, columns, beams, slabs,

staircase, lintel, shielding, and water storage. Concrete is considered to be a universal

construction material because of it resistance to water, ease with which structural concrete

elements can be formed into variety of shapes and sizes and it is the most readily available

material for both building and engineering works: Mehta and Menteiro (2006) reported that

about 11.5 billion tones of resources are being used annually, for the production of ordinary

concrete (1.5 billion tones of cement, 1 billion tone of water and 9 billion tones of aggregates).

There are many types of foundation ranging from stepped foundation, deep strip

foundation, short bored pile foundation, pile foundation. But the most commonly used in Nigeria

are strip, pad and raft for building not exceeding three storey, (FRN, 2006). Strip foundations are

continuous strip of concrete laid to receive the walls and firmly hold the entire structure against

failure. Generally the width is guided by the foundation trench while pegs are driven in to

determine the thickness, which must not be less than wall thickness and pad foundations are

usually of square concrete base which carries a beam over it.

The beam carries the wall and transfers the loads to the pad foundations. However, they

may be made of either reinforced or unreinforced concrete. The minimum thickness of the pad is

normally 150mm in depth. Rafts foundations are suitable on a free ground, cohesive soils filled

sound on a hard ground. When excavating for rafts foundation, the whole top soil covering, the

position of the building timber board as apron is set round the position excavation and firmly

supported. Reinforcements are set in place before the casting while duct for services are skilfully

set out.

All foundations require specific skills in laying them to comply with construction

industry requirement. Skills in transferring of lines for accuracy, handling of tools, proper

measuring techniques, proper use of spirit levels. Immediately foundation concrete has hardened,

block work can commence. Many atimes squareness of the wall is often neglected at this point
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because a craftsman who is not skillful will not get it right. Accurate check on the length, breadth

and the diagonal are very important to avoid knocking down the wall at a later date (Udo, 2009).

This is necessary because the squareness of the foundation may have been obstructed during

excavation which later affects the concrete work. If craftsmen are not trained in a proper way

they would not be able to carry out these task.

Building Construction Craftsmen must be properly trained to acquire the skills in

foundation laying with the provision of input variables such as hand tools and equipment,

building materials and competent teachers and must be systematically processed to achieve the

skill need (Okure, 2010).

In technical colleges where Craftsmen are trained, poorly equipped workshop, even with

qualified teachers, students cannot acquire the skills needed for employment because constant

practice and demonstration which promotes habit formation would not be possible.

Good skill training should be implemented using the same operations, the same or similar

tools and equipment that would be used in the Construction Industry (Okure, 2010).

According to Matawal (2013), lack of skills of Craftsmen and the use of poor materials

are the major causes of collapse of Buildings in the country. Matawal further stated that training

and retraining of craftsmen is important for them to acquire skills to curb cases of building

collapse.  Foundation is very sensitive in the Construction of Building, there is, absolute need for

skill training in all areas of foundation laying.

Purpose of the Study

The study sought to determine the skill training need of building construction craftsmen

in foundation laying in the construction industry.

The research question posed for the study was:

(i) What are the skill training needs of building construction craftsmen in foundation laying

for job entry requirements of construction industry?

Null hypothesis formulated for the study was:

(i) There is no significant difference in the Mean responses of Building Construction

teachers and building construction foremen regarding skill training needs of building

construction craftsmen in foundation laying.
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Research Method

The design for this study was the survey research design. The study area was South-

South geo-political zone of Nigeria. The zone comprises six States (Akwa Ibom, Bayelsa, Cross

River, Edo, Delta and Rivers).

The population of the study comprised 150 Building construction teachers from 30

Technical Colleges in South-South geo-political zone of Nigeria as at 2012/2013 session (NBTE,

2013) and 108 foremen from 40 construction industries in South-South geo-political zone as at

31st March 2013 (Niger Delta Development Commission, NDDC, 2013).

The sample for the study was 131, made up of 78 Building Construction teachers and 53

foremen in Building Construction industry in Akwa Ibom, Cross River and Rivers States. Data

for the study were collected using researchers developed questionnaire titled “Foundation Laying

Skills Need of Building Construction Craftsmen in the Construction Industry Questionnaire”

(FLSNOBCCITCIQ). The instrument was validated by experts in Building Construction.

The split-half method of assessing internal consistency was adopted in establishing the reliability

of the instruments, (FLSNOBCCITCIQ) by administering it to 15 Building Construction teachers

and 15 foremen from one of the remaining States in South-South Nigeria. Data collected from 30

respondents were analysed using Cronbach Alpha reliability estimates. The data generated for

the study were analysed using Mean and t-test. The mean was used to answer research questions

while t-test was used to test the hypothesis posed for the study. Training Need was determined

by subtracting the value of performance level of Building Construction Craftsmen in each of the

skill areas from the perceived importance level of respective skill in Building Construction as

indicated in the responses given by the Building Construction Teachers and Building

Construction Industry foremen.

That is: Training Need = Importance of Skill – Performance of Craftsmen in that skill.

Decision Rule

Decision Rule, in order to decide on the level of training required in each skill area the

following rules were made to guide the decision.

1 – 1.49 = No Training Need (NTN)
1.50 – 2.49 = Low Training Need (LTN)
2.50 – 3.49 = Moderate Training Need  (MTN)
3.50 – 4.49 = High Training Need (HTN)
4.50 – 5.00 = Very High Training Need (VHTN)
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For the hypothesis when the calculated t-value is less than the critical value the null hypothesis

was retained. An hypotheses is rejected when the calculated value is greater than the critical

value.

Research Question
What are the skill training need of Building Construction craftsmen in foundation laying for job
entry requirements of construction industry?

Table 1: Foundation laying Skills Needs of Building Construction Craftsmen in the
Construction Industry

S/N FOUNDATION LAYING SKILLS Teac-
hers

Fore-
men

Com-
bined

REMARK

X1 X2 XT

1 Setting out the base of the wall 1.58 1.83 1.68 LTN

2 Execute correctly, simple mixing
operations.

1.74 1.79 1.76 LTN

3 Mix concrete of different ratios for use in
foundation.

1.87 1.81 1.85 LTN

4 Establish correctly the width of foundation
trenches.

1.77 1.43 1.66 LTN

5 Drive in pegs uniformly to determine
thickness of foundation concrete

1.71 1.16 1.48 LTN

6 Conduct correctly, the various site test on
foundation materials.

1.79 1.69 1.76 LTN

7 Place damp proof course at the right
position in a foundation.

1.55 1.96 1.71 LTN

8 Place according to specification,
reinforcement for a foundation.

1.88 1.91 1.89 LTN

9 Establish the depth of foundation in
conformity to the building regulation

1.91 2.00 1.95 LTN

10 Ram loose earth 1.85 1.75 1.81 LTN

11 Lay foundation to prevent unequal
settlement

1.96 1.85 1.92 LTN

12 Construct timbering to avoid side collapse 1.85 1.70 1.79 LTN

13 Cure the concrete foundation to avoid
cracking

1.78 1.87 1.82 LTN

14 Determine suitable bearing capacity of the
soil

1.67 1.88 1.75 LTN

15 Construct foundation that movement of the
subsoil will not impair it.

1.81 1.85 1.82 LTN
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16 Determine specific depth of foundation
column

1.78 1.91 1.83 LTN

17 Determine suitable size of block 1.76 1.94 1.83 LTN

Note: No. of Teachers = 78, No. of Foremen = 53, Total No. of Respondents = 131

Analysis of data in Table 1 showed that mean rating regarding the training need of

Building Construction graduates in each of the foundation laying skills falls within 1.50 and

2.49. This indicates that a low level of additional training is required in all the foundation laying

skills for the Building Construction graduates to fully satisfy the job entry requirements of

construction industry. The mean ratings given by the Building Construction teachers are similar

to those of Building Construction foremen. Their mean ratings indicate that a low level of

additional training is needed in all the specific skill areas in foundation laying in Building

Construction.

Ho: There is no significant difference in the mean responses of Building Construction teachers
and Building Construction foremen regarding Skill Training needs of Building Construction
craftsmen in foundation laying.

Tables 2: Perceived Differences in the Training Needs in Foundation Laying Skills

Variables N X SD df tcal tcrit Decision
Building Construction
Teachers

78 1.77 0.31 Not
Significant

129 -0.07 1.96
Building Construction
Foremen

53 1.78 0.52 @ p ≤ .05

Analysis in Table 2 indicates that the value of -0.07 obtained for the calculated t-value is

less than the critical t-value of 1.96 at .05 level of significance with 129 degrees of freedom. The

null hypothesis is, therefore, retained. Hence, there is no significant, difference in the Mean

responses of Building Construction teachers and Building Construction foremen regarding skill

training needs of Building Construction craftsmen in foundation laying.

Discussion of Findings
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On foundation laying skills, the analysis indicates that in all aspects of skills both the

teachers and foremen agree on low level training need requirement with the mean rating falling

within 1.50 and 2.49. All the items in the instrument are all important in laying the foundation of

a building. A good foundation depends on how well it is built for it is the base that supports the

weight of the entire building.

According to Hall and Greeno (2009), the foundation of a building should safely sustain

and transmit to the ground the combined dead and imposed load. This would be done without

causing any settlement or other movement that would impair the stability of, or cause damage to,

the whole or any part of the building or of any adjoining or works. In a study by Usoro and Anah

(2012) on work skills need of Building technicians for enhancing fundamental principle of

practices in Akwa Ibom State. The analysis showed that building technicians were deficient in

most building skills and therefore needed retraining in those ones.

The study by Usoro and Anah supports the fact that Building Construction craftsmen

need skills in foundation laying. The study further revealed that inability of vocational technical

education to provide building craft students with work skills demanded by building industries

had led to the turning out of restless and discontented generations of Building Construction

craftsmen. In the same vein, Onweh (2005) stated that where instructional facilities are not

adequate and functional, technical training programme will suffer and will lead to the production

of highly unskilled personnel who are unemployable. The low level of training need required

will serve as job entry requirement to the building construction craftsmen to meet up with all the

conditionalities in foundation laying in building construction industry.

Conclusion

The study identified the skill training needs of Building Construction craftsmen for job

entry requirements of construction industry. The study revealed that low training need is required

for job entry requirements in the construction industry.

This means that in all the areas of foundation laying additional training is needed and are

important and should be taken step by step and if not properly considered might result to collapse

of building. The construction industry have to partner with technical colleges in the production

of skill craftsmen.
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Finally, Technical Colleges in South-South Nigeria are doing well i.e. artisans are

properly trained, though they still need further emphasis in the identified areas.  That is why their

skills training needs are low in all areas investigated.

Recommendations

Based on the findings and conclusions reached at the end of this study, it is recommended

that:

1. The construction industry should promulgate a policy for periodic skills development

programmes for artisan under their supervision

2. Construction Industry Training board should be established by federal government.
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