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Abstract  

The study was carried out to develop drainage-system 

maintenance contents for integration to building technology 

programme of Nigerian polytechnics. The study was carried 

out in South- eastern Nigeria. Three research questions guided 

the study and three null hypotheses formulated were tested at 

0.05 level of significance. The study adopted descriptive 

research design. The area of the study was Enugu State of 

Nigeria. The population for the study was 203 lecturers of 

technical education in tertiary institutions and supervisors in 

relevant industries. There was no sample because of the 

manageable sizes of the population of subjects. A structured 

questionnaire titled: Drainage ma Maintenance Questionnaire 

was used as the instrument for data collection. The instrument 

was validated by three experts and Cronbach alpha reliability 

method was adopted to determine the internal consistency of 

the questionnaire items while 0.82 was obtained. Out of two 

hundred and three copies of the questionnaire administered on 

respondents by the researchers, only 195 copies were duly 

retrieved which represents 95.06 percent return rate. The data 

collected were analyzed using mean while t-test was used to 

test the null hypotheses. The findings revealed that 49 

drainage maintenance contents, for integration to building 

technology programme of Nigerian polytechnics, 48 facilities 

for implementing the drainage maintenance contents in 

Nigerian polytechnics while 25 evaluation techniques for 

assessing the performance of students of building technology 

programmes in Nigerian polytechnics were also determined. 

Recommendations include that the developed drainage 

maintenance contents should be integrated to building 

technology programme of Nigerian polytechnics. The 

recommendations also include that all the training facilities 

and resources identified should be provided by government 

and individuals with enabling abilities.   

Keywords:  Roadside ditches, Maintenance, Culverts, 

training resources, Catch basins,  

 

INTRODUCTION 

The importance of technical education with regards to 

individual occupational preparation as well as national 

development is a recognized fact around the world. According 

to Olaitan (1996), technical education stimulates technological 

and industrial development by producing competent workers 

who are capable of developing and utilizing technologies for 

industrial and economic development. Technical education in 

Nigeria is a post secondary programme offered in the 

polytechnics and mono-technics. According to Federal 

Ministry of Education (FME, 2000), the polytechnics produce 

technicians and higher technicians /technologists. The courses 

offered by these institutions lead to the award of National 

Diploma (ND), obtained after a two-year post-ND course with 

one-year period of industrial experience serving as one of the 

prerequisite for entering into Higher National Diploma (HND) 

programme. Some of the courses offer in the polytechnics 

include: mechanical engineering technology, 

electrical/electronic engineering, civil engineering, land 

surveying, urban and regional planning, estate management, 

quantity survey, architecture and building technology. Okorie 

(2001) explained that polytechnics produce mainly middle-

level technical workforce for the various sectors of the 

economy and overall development of the country. 

Polytechnics are non degree awarding institutions in Nigeria; 

they are established to award diploma certificates to 

individuals who have completed two or five years programme. 

Some of the training methods and strategies used in Nigerian 

polytechnics to ensuring effective training include students 

industrial work experience scheme, industrial training, among 

others.  

Technical education and training in Nigerian polytechnics is 

designed to impart necessary skills and competencies leading 

to the production of craftsmen, technicians and technologists, 

who will be enterprising, self-reliant and employed in 

industries, thus giving the greatest potential to generate 

employment, reduce poverty level and eliminate touts 

(Federal Ministry of Education FME, 2009). The training and 

competence or skills for occupational employment are best 

obtained in training institutions such as polytechnics 

Middle-level technical workforces produced by Nigerian 

polytechnics usually bridge the gap between the professional 

engineers and the craftsmen. According to Agbaoku and 

Agbaoku (2014), these workforces have received training and 

have certified with award either national diploma or higher 

national diploma in technical programmes such as automobile, 

electrical/ electronics, woodwork, metalwork and building 

technology. The transformation of any nation through 

technology advancement depends on the quality of her 

technical education and training.  

Building Technology education programme is the part of 

education which provides acquisition of practical and applied 
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skills as well as basic scientific knowledge in the design and 

construction of buildings. This entails the theoretical 

vocational preparation of students for jobs involving applied 

science and modern technology in building construction and 

maintenance of building fabrics and facilities.  One of the 

building facilities that needs adequate maintenance attention 

especially in Enugu State is the drainage system. Drainage is 

the system by which water or waste liquids flow away from a 

location into the ground or down pipes (Chudley and Greeno, 

2005). Drainage is also the ability of soil to allow water to 

flow away. It is the process involved in collecting and 

conveying waste water through drain pipes to a public sewer.  

House drainage involves the arrangement provided in a house 

or building for collecting and conveying waste water through 

domestic pipes by gravity, to join either a public sewer or a 

domestic septic tank. Suresh (2012) refers to drainage as the 

removal of excess things causing harmful effects. He divided 

drainage into two which are surface and sub-surface. He 

stated that surface drainage is the removal of excess water 

from land surface by means of natural or constructed channels 

which includes the shaping and grading of land surfaces while 

sub-surface drainage is any drainage system which may 

include drainage wells, open ditches or buried drain pipes that 

control the water table. It is carried out in order to reduce the 

surface run off and soil erosion on drained land. Similarly, 

Benjamin (2006) divided drainage systems into two categories 

namely; surface and subsurface drainage. Each has several 

components with similar functions but different names. At the 

lower, or disposal, end of either system is an outlet. In order 

of decreasing size, the components of a surface system are the 

main collection ditch, field ditch, and field drain; and for a 

subsurface system, main, sub main and lateral conduits from 

the sub main.  

The outlet is the point of disposal of water from the system; 

the main carries water to the outlet; the sub main or field ditch 

collects water from a number of smaller units and carries it to 

the main; and the lateral or field drain, the smallest unit of the 

system removes the water from the soil. Drainage as defined 

in a water resource technical publication (2003) is the removal 

of excess water and salt from the soil at a rate which permit 

normal plant growth. It is the amount of drainage necessary 

for successful maintenance and perpetuation of agriculture. 

Drainage can either be natural or artificial. A natural drainage 

system can be properly maintained at low costs and is a 

feasible method of protecting lands from excessive 

percolation. Artificial drainage also aims at lowering the water 

table and is accomplished by constructing open ditch drains, 

subsurface drains and drainage wells. Open ditch drains are 

suitable and very economical for surface and subsurface 

drainage. They permit easy entry of surface flow into the 

drains. Open ditch drains are used to convey excess water to 

distant outlets. These accelerate the removal of storm water 

and thus reduce the detention time thereby decreasing the 

percolation of water into the ground. Subsurface drainage 

involves the creation of permanent drainage system consisting 

of buried pipes or channels which remain out of sight. The 

buried drainage system can remove excess water without 

occupying the land area. Due to this, there is no weed growth 

and no accumulation of rubbish which makes the underground 

system to remain effective for long periods with little or no 

need for maintenance.  

The basic purpose of the subsurface drain is to collect the 

water that flows in the subsurface region and to carry this 

water into an outlet channel or conveyance structure. Seeley 

(2010) explained that drainage systems must be designed to 

provide an efficient and economical method of carrying away 

waterborne waste, in such a way as to avoid the risk of pipe 

blockage and the escape of effluent into the ground. A 

drainage system normally consists of a network of pipes laid 

from a building to fall to a local authority sewer and in some 

cases, a plant is installed to treat the effluent. This system 

requires proper maintenance periodically.  

Maintenance is a set of activities carried out on an object(s) in 

order to improve its performance and to elongate its self life. 

Maintenance according to Hakeem (2013) is any activity such 

as tests, measurement, replacements, adjustment and repairs 

intended to restore or retain a functional unit in or to a 

specified state in which the unit can perform its required 

functions. According to Ogbonna (1994), maintenance means 

keeping things in function, which should be carried out as the 

case may be in order to keep the structure in good operating 

condition. Maintenance processes, methods or forms are 

therefore varied. Olaitan (1999) described maintenance as the 

steps utilization of structures for optimal benefits, machinery 

or structure facility and to ensure that it attains its specific 

maximum functional self life. He identified three major type 

of maintenance as preventive, predictive and corrective. 

Preventive maintenance is a type of maintenance carried out 

immediately before the building or civil engineering structure 

gets off form or damaged. It is regular, continuous and 

progressive in approaches, with avoidance of careless of 

negligence and abandoning of structure to damages and 

disrepair. It involves regular sweeping, cleaning, pothole 

filling, repair of cracks, resurfacing of floors, walls, roads and 

so on. It also involves detecting, preventing and mending 

faults on doors, windows, leaking roofs and sagging ceiling 

boards before the structure breaks down. Moreover, it is 

regarded as preventing breakdowns and malfunctions through 

early detection and remediation of the causes leading to the 

failure. Corrective maintenance is the type of maintenance 

carried out after the structure or its part had been spoilt or 

damaged (Bakare, 2014). The cracking of structure is a result 

of lack of care, attention, negligence and above all, irregular 

inspection and servicing of the structure. This type of 

maintenance is very expensive since it takes time, money, 

materials and labour to reconstruct the damaged structure. 

Corrective maintenance may include reconstruction, 

reproofing, renovation, resurfacing, repainting of walls, floors, 

roofs, bridges, swimming pool and so on. It equally involves 

approaches for servicing. Predictive maintenance is concerned 

with the application of useful strategies to forestall a 

breakdown when danger is anticipated or major damages 

foreseen. It involves the use of modern equipment or devices 

for detecting faults on structures. This gives rise to the 

prediction of future comprehensive maintenance period. 

Predictive maintenance service is a guide to the management 

team so as to avert danger. The equipment or device used for 

this purpose are the non- destructive testing and forecasting 
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equipment such as the computer based forecasting and testing 

system. Maintenance system determines the presence of such 

defects as cracks, voids, moisture penetration, corrosion and 

structural collapse. Maintenance of drainage system therefore 

is the activities required to restore faulty drainage systems to 

normal working conditions. For students of building 

technology to be able to perform these activities when they 

graduate, they must acquire skills through appropriate 

drainage maintenance contents. The students of building 

technology in various polytechnics in Enugu State need to be 

equipped with drainage maintenance skills to ensure the 

durability and sustainability of drainages in the State. They 

also require these skills in order to create an environment that 

is comfortable and conducive for living. To acquire drainage 

maintenance skills, appropriate contents in drainage 

maintenance must be developed for integration to building 

technology programme for training of students  

Contents promote effective training in drainage maintenance. 

No training shall hold and successful without appropriate 

contents. Content is the totality of the subject matter delivered 

to the students through appropriate process in order to achieve 

a clearly stated objective. Content according to Urevbu (1994) 

refers to what is taught in school, it is the subject matter or 

topics consisting facts, concepts, ideas, skills, knowledge 

within a particular subject and how they will bring about 

change in the individual and to the society. Kapoma and 

Namusokwe (2011) described content as a list of subjects, 

topics, skills, competencies, themes, concepts or works to be 

covered by teacher and his students. Gay (1999) explained 

that appropriate contents should therefore meet the needs of 

society in which it is being implemented. Bakare (2014) stated 

that a content is appropriate when it meets the need of the 

immediate society. Drainage maintenance contents in this 

study are the skills and competencies required for 

maintenance of culverts, catch basin, culvet and roadside 

ditches 

Skill is the ability to perform a given task. A skill is the 

learned ability to carry out a task with pre-determined results 

often within a given amount of time, energy, or both (Balogun 

and Obasan, 2000). It is the abilities that one possesses. Skills 

can often be divided into domain-general and domain-specific 

skills. For example, in the domain of work, some general 

skills include time management, teamwork and leadership, 

self motivation and others, whereas domain-specific skills 

would be useful only for a certain job. Skill usually requires 

certain environmental stimuli and situations to assess the level 

of skill being shown and used. People need a broad range of 

skills in order to contribute to a modern economy. Skills are 

individuals’ abilities or characteristics that are keys to 

effectiveness in work. Skill according to International Labor 

Organization report (2003) is the ability to do something that 

comes from training, experience or practice. It is the ability to 

use one’s knowledge effectively and readily in execution or 

performance of tasks. Due to the improvement and revolution 

in the design of buildings and the general landscape of the 

environment which need workable drainage systems it has 

become imperative for students of building technology to be 

adequately taught the rudiments of skills in drainage 

maintenance so that they could become creative in 

transforming the knowledge acquired into technological 

processes in drainage maintenance to foster a conducive 

environment for living.  

 

STATEMENT OF THE PROBLEM 

Overtime, students who undertake study in building 

technology programme were being taught architectural and 

building designs. The course content for these courses covers 

idea generation of design concepts, blue print drawing of 

finished designs and functionality of the spaces designed are 

emphasised with aesthetics in the building elevations. 

Moreover, site planning and landscaping are not left out. 

These drawings are translated into reality through construction 

by the professional builders. But observing the environment, it 

was noticed that the building professionals are only concerned 

about the building structure and not the environment as the 

environment lack proper drainage network. Moreover, 

maintenance of the existing drainage is rather poor. This is 

due to the fact that the students who have been undertaking a 

course of study in building technology programme of 

polytechnics with respect to  Lagos State have been taking 

lessons in building construction without being taught drainage 

maintenance skills or competencies. This is makes Graduates 

of Nigerian polytechnics to be deficient in drainage 

maintenance skills. This is because drainage maintenance 

contents were not used to train them while in schools. 

 

Purpose of the Study 

 The major purpose of this study was to develop drainage 

maintenance contents required for integration to building 

technology programme of polytechnics in South-eastern 

States. Specifically, the study sought to identify: 

1. maintenance skills in catch basin, culvet and roadside 

ditches (contents) for integration to building technology 

programme of Nigerian polytechnics  

2. training facilities and resources for implementing 

drainage maintenance contents in Nigerian polytechnics   

3.  evaluation techniques for assessing the performance of 

building technology students in Nigerian polytechnics  

 

Research Questions 

The following research questions guided the study: 

1 What are the maintenance skills in catch basin, culvet and 

roadside ditches (contents) for integration to building 

technology programme of Nigerian polytechnics?  

2 What are the training facilities and resources for 

implementing drainage maintenance contents in Nigerian 

polytechnics?   

3  What are the evaluation techniques for assessing the 

performance of building technology students in Nigerian 

polytechnics? 

 

https://en.wikipedia.org/wiki/Learning
https://en.wikipedia.org/wiki/Time
https://en.wikipedia.org/wiki/Energy
https://en.wikipedia.org/wiki/Departmentalization
https://en.wikipedia.org/wiki/Time_management
https://en.wikipedia.org/wiki/Teamwork
https://en.wikipedia.org/wiki/Leadership
https://en.wikipedia.org/wiki/Self
https://en.wikipedia.org/wiki/Motivation
https://en.wikipedia.org/wiki/Job_(role)
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Hypotheses  

The following null hypotheses were tested at 0.05 level of 

significance: 

1.  There is no significant difference in the mean 

responses of respondents on the maintenance skills in 

catch basin, culvet and roadside ditches (contents) 

for integration to building technology programme of 

Nigerian polytechnics  

2. There is no significant difference in the mean 

responses of respondents on the training facilities and 

resources for implementing drainage maintenance 

contents in Nigerian polytechnics 

3. There is no significant difference in the mean 

responses of respondents on the evaluation 

techniques for assessing the performance of building 

technology students in Nigerian polytechnics 

 

METHOD 

This study employed descriptive survey design. Adeyemo 

(2006) defined descriptive   survey design as a way of 

establishing opinion on an issue of the day, attitude towards 

more basic issues and facts about the people being involved. It 

is used when facts are needed on a particular issue. 

Descriptive survey design was considered appropriate for the 

study since a structured questionnaire was used to elicit 

information from lecturers and supervisors in building 

construction industries on drainage maintenance contents for 

integration to building technology programme of Nigerian 

polytechnics 

The study was carried out in south eastern part of Nigeria. 

Eastern part of Nigeria has five States such as Enugu, 

Anambra, Ebonyi, Abia and Imo States. Each of this State is 

presently experiencing environmental drainage problems such 

as erosion, over flowing of rivers and serious flooding. The 

population for the study was 203, comprised building 

technology lecturers in polytechnics and Supervisors in 

building construction industries in south eastern part of 

Nigeria. There was no sampling because of the manageable 

size of the population. Structured questionnaire was used as 

the instrument for data collection. The questionnaire 

contained 122 items and was structured in line with research 

questions. The questionnaire was divided into two; part I and 

II. Part I was used to obtain personal information from 

respondents, this part covers items 1-4 with options and blank 

space to enable respondents to complete as appropriate. Part II 

contained three sections A-C. Section A of the instrument 

dealt with research question one, and comprised of the item 

statements 1-49 to elicit information on drainage maintenance 

skills for integration to building technology programme of 

Nigerian polytechnics, section B dealt with research question 

two, the section covers 1-48 which was used to elicit 

information on training facilities and resources required for 

implementing drainage maintenance contents in building 

technology programme of Nigerian polytechnics, section C 

dealt with research question three, the section covers item 1-

25 to source for information on evaluation techniques required 

for assessing performance of students of building technology 

in Nigerian polytechnics. The respond options attached to 

questionnaire items were as follows: Strongly Required (SR)-

5, Required (R)-4, Undecided (UD)-3, Not Required (NR)-2, 

and Strongly Not Required (SNR)-1 point. According to 

Lozano et al (2008), an instrument can be considered good for 

validity and reliability if it has between four (4) and seven (7) 

alternative responses. However, fewer options are acceptable 

depending on the purpose and scope of the study (Bendig 

1954; Mattell and Jacoby 1971; Jones and Scott 2013). The 

respondents were therefore asked to rank the response options 

to an item based on the level at which each item was required. 

The instrument was subjected to face validation by three 

Lecturers in the Department of Industrial Technical 

Education, Faculty of Vocational and Technical Education, 

University of Nigeria, Nsukka. The lecturers were asked to 

read the item statements one by one and their suggestions 

were incorporated to the final draft of the questionnaire. The 

reliability coefficient of the instrument was determined by 

using Cronbach alpha reliability method. The copies of the 

structured questionnaire were administered on 10 Lecturers of 

Building Technology in tertiary institutions and 10 

Supervisors in the Construction Industries in Edo State and 

Statistical Package for Social Sciences (SPSS version 20) was 

used in computing the overall reliability coefficient and 0.82 

was obtained.  

Three hundred and three copies of the questionnaire were 

administered on the respondents at different institutions and 

building construction industries with the help of three research 

assistants who know the terrain of the study area. These 

research assistants were instructed on how the copies of the 

questionnaire should be administered on the respondents 

considered for the study. Out of the three research assistants, 

two were asked to administer copies of the questionnaire on 

the lecturers in different institutions while the remaining one 

and the researcher himself administered the remaining copies 

of the questionnaire on the supervisors at different building 

construction industries in south eastern Nigeria. After a week, 

195 copies of the administered instrument were collected back 

from the respondents which represents 96.06 percent return 

rate. 

Mean was employed to answer the three research questions. 

The null hypotheses were tested using t-test. Decision on 

research questions, any item with the mean value of 3.50 or 

above was considered as required, while any item with the 

mean value less than 3.50 was considered as not required. 

Decision on hypothesis testing, the null hypothesis of no 

significant difference was accepted for any item whose P- 

value was greater than 0.05, but it was rejected for any item 

whose P-value was less than 0.05. 

 

RESULTS  

The results for the study were obtained from the research 

questions answered and hypotheses tested through data 

collected and analyzed. The data for answering research 

questions and testing hypotheses were presented in Tables 1-3 
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Table I: Mean Responses of Respondents on Drainage Maintenance Skills (Contents) required  

for Integration to Building Technology Programme of Nigerian Polytechnics 

S/N Drainage Maintenance Contents  Mean S.D P-values Remarks 

A Maintenance skills in Catch basin     

1 Identify appropriate materials for the maintenance of Catch basin  4.11 0.68 0.53 Required 

2 Select appropriate tools for servicing of catch basin 3.87 1.27 0.34 Required 

3 Open the cover of catch basin 4.13 0.68 0.56 Required 

4 Remove debris from catch basin to ensure free flow of water 3.62 0.68 0.33 Required 

5 Clean the catch basin periodically 3.76 0.64 0.24 Required 

6 Inspect the maintained catch basin regularly 3.64 0.71 0.16 Required 

7 Inspect the catch basin for leakage and cracks 3.64 0.68 0.53 Required 

8 Remove catch  basin completely if they are bad 3.62 0.64 0.41 Required 

9 Clean the trap at the bottom of the drain periodically  3.75 0.64 0.56 Required 

10 Remove sediments using vector chalk 3.51 0.72 0.34 Required 

11 Apply hydraulic lift truck to remove liquid during catch basin 

maintenance 

4.34 0.68 0.26 Required 

12 Observe precautionary measures when using tools and equipment 

for catch basin maintenance 

3.92 0.69 0.31 Required 

13 Dispose particulates collected from catch basin properly 4.04 0.81 0.34 Required 

14 The catch basin design is efficient for removal of sediment and 

other pollutants 

3.54 0.78 0.21 Required 

15 Ensure the slope degree of catch basin is sufficient to collect run-

off water 

 

 

4.03 0.80 0.25 Required 

B Maintenance skills in Culvert   0.12  

16 Identify appropriate materials for the maintenance of Culvert 3.64 0.93 0.32 Required 

17 Select relevant tools culvert maintenance 3.73 0.89 0.11 Required 

18 Observe safety measures when maintaining culverts 3.80 0.88 0.42 Required 

19 Inspect the culvert barrel for trees or vegetation roots 4.12 0.91 0.53 Required 

20 Remove accumulated debris from culvert 3.62 0.97 0.34 Required 

21 Remove trees or vegetation roots 3.62 0.75 0.56 Required 

22 Examine the inlet and outlet part of the culvert 3.72 0.74 0.33 Required 

23 Use appropriate tools to remove sand deposited in the culvert 4.00 0.91 0.24 Required 

24 Mend the cracks in the culvert 3.96 1.08 0.16 Required 

25 Guide the reconstructed culvert during curing period 4.43 0.81 0.53 Required 

26 Inspect for change of abrasion of damage or deterioration 4.31 0.74 0.41 Required 

27 Upgrade the culvert when situation demands 3.72 0.80 0.56 Required 

28 Reconstruct the culvert when it is totally bad 3.95 1.15 0.34 Required 

29 Identify cracked culvert on the road using appropriate technology 3.90 0.86 0.26 Required 

30  Select non corrosive materials for culvert construction 3.79 1.10 0.31 Required 
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S/N Drainage Maintenance Contents  Mean S.D P-values Remarks 

C Maintenance skills in Road side ditches   0.12  

31 Select relevant tools and materials for roadside ditches 

maintenance 

3.98 0.86 0.32 Required 

32 Observe necessary safety measures during maintenance work 3.71 0.70 0.11 Required 

33 Identify where there is need for maintenance on roadside ditches 3.73 0.62 0.42 Required 

34 Develop roadside ditches maintenance plan 3.62 0.66 0.53 Required 

35 Place roadside ditches at every 300 to 500 feet 3.64 0.81 0.34 Required 

36 Maintain ditches periodically 4.12 0.72 0.56 Required 

37 Constantly free ditches of clogging debris 4.24 0.78 0.53 Required 

38 Put on necessary safety wear to avoid accident 3.55 0.74 0.34 Required 

39 Repair potholes, ruts, depressions and cracks often 4.30 0.77 0.56 Required 

40 Remove noxious woods on the ditches 3.93 0.75 0.33 Required 

41 Remove grown plants on the ditches 3.51 0.70 0.24 Required 

42 Make the ditch bottom to have an even gradient 3.50 0.55 0.16 Required 

43 Reconstruct the roadside ditches when it is totally bad 3.81 0.59 0.53 Required 

44 Mend roadside ditches with appropriate technology 3.97 0.73 0.41 Required 

45 Establish regular maintenance culture for roadside ditches  3.65 0.80 0.56 Required 

46 Select relevant tools and materials for roadside ditches 

maintenance 

3.98 0.86 0.34 Required 

47 Observe necessary safety measures during maintenance work 3.71 0.70 0.26 Required 

48 Identify where there is need for maintenance on roadside ditches 3.73 0.62 0.31 Required 

49 Develop roadside ditches maintenance plan 3.62 0.66 0.34 Required 

 

Data in Table 1 reveal that 49 items had their mean values 

ranged from 3.51 to 4.30 and this shows that the mean value 

of each item was above the cut-off point of 3.50, indicating 

that all the 49 are relevant drainage maintenance contents for 

integration to building technology programme Nigerian 

polytechnics. The Table also shows that the standard 

deviations of the items were within the range of 0.62 to 1.15; 

this indicated that the respondents were not far from the mean 

and one another in their responses. The Table 1 also indicated 

that all the items had their P-values greater than 0.05 which 

means that there was no significant difference in the mean 

responses of the respondents on the drainage maintenance 

skills (contents) required for integration to building 

technology programme of Nigerian polytechnics. Therefore, 

the null hypothesis of no significant difference was upheld for 

all the 49 drainage maintenance contents  

 

Table 2: Mean Responses of Respondents on Training Facilities and Resources required  

for implementing Drainage Maintenance Contents 

S/N Training facilities and resources  Mean S.D. P-values Remarks 

1 Conducive environment for training  3.64 0.99 0.34 Required 

2 Wedge  3.73 0.89 0.21 Required 

3 Building sites for practical 3.80 0.88 0.25 Required 

4 Concrete Mixers  4.12 0.81 0.12 Required 

5 Spades 3.62 0.97 0.32 Required 

6 Masonry Trowels  3.62 0.75 0.11 Required 

7 Diggers 3.72 0.74 0.42 Required 

8 Lines and pins 4.00 0.91 0.53 Required 
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S/N Training facilities and resources  Mean S.D. P-values Remarks 

9 Poland cement 3.96 1.08 0.34 Required 

10 Graves for practice 4.43 0.81 0.56 Required 

11 Sharp sands 4.31 0.74 0.33 Required 

12 Plaster sand  3.72 0.80 0.24 Required 

13 Blocks and bricks  3.95 1.05 0.16 Required 

14 Relevant textbooks  3.90 0.86 0.53 Required 

15 Instructor manuals 3.79 1.10 0.53 Required 

16 Drainage maintenance Posters  3.73 0.62 0.34 Required 

17 Interactive whiteboard for training  3.62 0.66 0.56 Required 

18 Public address systems  3.64 0.81 0.33 Required 

19 Relevant drawings and illustrations 4.12 0.72 0.24 Required 

20 Hand bills  4.24 0.78 0.16 Required 

21 Spirit level 3.55 0.74 0.53 Required 

22 Head pan 4.30 0.77 0.41 Required 

23 Measuring box 3.93 0.75 0.56 Required 

24 Pick axe 3.51 0.70 0.34 Required 

25 Digging bar 3.50 0.75 0.26 Required 

26 Drilling machine 3.81 0.59 0.31 Required 

27 Earth rammer  3.97 0.73 0.34 Required 

28 Sand screen machine 3.65 0.80 0.21 Required 

29 Sledge hammer 3.98 0.86 0.25 Required 

30 Wheel barrow 3.71 0.70 0.12 Required 

31 Measuring wheel 3.73 0.72 0.32 Required 

32 Mason square 3.62 0.66 0.11 Required 

33 End frames 3.64 0.81 0.42 Required 

34 Chain and pin lewis 4.12 0.72 0.53 Required 

35 Boning rod 4.24 0.78 0.34 Required 

36 Brick hammer 3.55 0.74 0.56 Required 

37 Bump cutter 4.30 0.77 0.33 Required 

38 Hack saw 3.93 0.75 0.24 Required 

39 Hand saw  3.73 0.89 0.16 Required 

40 Putty knife 3.80 0.88 0.53 Required 

41 Float  4.12 0.91 0.41 Required 

42 Circular saw 3.62 0.97 0.56 Required 

43 Plumb bob and plumb rule 3.62 0.75 0.34 Required 

44 Rubber boots 3.72 0.74 0.26 Required 

45 Safety glasses  4.00 0.91 0.31 Required 

46 Safety helmets 3.96 1.08 0.12 Required 

47 Vibrator  4.43 0.81 0.32 Required 

48 Straight edge brushes  4.31 0.74 0.11 Required 

 

Data in Table 2 reveal that 48 items had their mean values 

ranged from 3.50 to 4.43 and this shows that the mean value 

of each item was above the cut-off point of 3.50, indicating 

that all the 48 training facilities and resources are required for 

implementing the drainage maintenance contents. The Table 

also shows that the standard deviations of the items were 

within the range of 0.66 to 1.10; this indicated that the 

respondents were not far from the mean and one another in 

their responses. The Table 2 also indicated that all the items 

had their P-values greater than 0.05 which means that there 
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was no significant difference in the mean responses of the 

respondents on the training facilities and resources for 

implementing the drainage maintenance contents in Nigerian 

polytechnics. Therefore, the null hypothesis of no significant 

difference was upheld for all the 48 training facilities and 

resources   

 

Table III : Mean Responses of Respondents on Evaluation Techniques required for assessing Performance of Students of 

Building Technology in Nigerian Polytechnics 

S/N Evaluation techniques  Mean S.D. P-values Remarks 

1 Gives test that are related to what the students have learned from 

the drainage maintenance  
3.63 0.74 

0.34 Required 

2 Assess students’ psychomotor performance using rating scale 3.75 0.72 0.21 Required 

3 Construct reliable test based on Simpson psychomotor domain to 

evaluate students in drainage maintenance progress 
3.71 0.86 

0.25 Required 

4 Evaluation questionnaire 3.50 0.72 0.12 Required 

5 Make use of information procedure like interview and 

observations for collecting information about students  
3.63 0.76 

0.32 Required 

6 Set matching tests to assess the students’ understanding in 

drainage maintenance  
3.86 0.86 

0.11 Required 

7 Give periodic objective tests to monitor learning process during 

instruction  
3.50 0.80 

0.42 Required 

8 Give multiple choice tests on drainage maintenance   3.50 0.65 0.53 Required 

9 Assess student’s performance on practical aspect of the module 3.82 0.75 0.34 Required 

10 Observation technique to assess the students on practical  3.80 0.85 0.56 Required 

11 Procedure testing to determine the trainees’ process skills in 

drainage maintenance  
3.50 0.67 

0.33 Required 

12 Give quiz to trainees to know their understanding in drainage 

maintenance  
3.82 0.84 

0.24 Required 

13 Allow students to evaluate themselves after lecture on drainage 

maintenance  
3.72 0.77 

0.16 Required 

14 Employ rating scale to assess process skills instead of product 3.85 0.83 0.53 Required 

15 Apply rating scale to assess skills acquired by students in drainage 

maintenance  
3.87 0.73 

0.41 Required 

16 Written questions and answers 3.61 0.76 0.56 Required 

17 Oral techniques 3.60 0.82 0.34 Required 

18 Trainees  practical technique  3.83 0.93 0.26 Required 

19 Functional check list to measure trainees’ competence in drainage 

maintenance  
3.60 0.87 

0.31 Required 

20 Oral techniques 3.82 0.80 0.12 Required 

21 Drainage maintenance Psycho productive tests 3.53 0.79 0.32 Required 

22 Short answer tests on drainage maintenance  3.72 0.76 0.11 Required 

23 Individual Project to trainees of drainage maintenance  3.62 0.88 0.34 Required 

24 Practical home work 3.63 0.74 0.21 Required 

25 Ask students to embark on practical work  3.75 0.72 0.25 Required 
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Data in Table 3 reveal that 25 items had their mean values 

ranged from 3.50 to 3.87 and this shows that the mean value 

of each item was above the cut-off point of 3.50, indicating 

that all the 25 evaluation techniques are required for assessing 

performance of students of building technology in Nigerian 

polytechnics. The Table also shows that the standard 

deviations of the items were within the range of 0.62 to 0.90; 

this indicated that the respondents were not far from the mean 

and one another in their responses. The Table 3 also indicated 

that all the items had their P-values greater than 0.05 which 

means that there was no significant difference in the mean 

responses of the respondents on the evaluation techniques 

required for assessing performance of students of building 

technology in Nigerian polytechnics. Therefore, the null 

hypothesis of no significant difference was upheld for all the 

25 evaluation techniques  

 

DISCUSSION OF FINDINGS 

The findings of this study revealed 49 skills in drainage 

maintenance for integration to building technology 

programme of Nigerian polytechnics, 48 training facilities and 

resources for implementing the drainage maintenance contents 

and 25 evaluation techniques are required for assessing 

performance of students of building technology in Nigerian 

polytechnics.  The findings of this study were in agreement 

with the findings of Elesho (2014) that maintenance skills are 

essential parts of the training programme most especially 

when building the capacities of individuals in technical area 

such as Building technology. Also, the findings agreed with 

the opinion of Bakare (2014) who stated that having 

knowledge place performance by individual employee. The 

findings of the study was in consonance with the finding of 

Ogbuanya and Bakare (2014) who carried out a study on 

mechatronics skills required for integration to 

electrical/electronic engineering technology programme in 

Polytechnics for sustainable employment of graduates in 

contemporary Nigeria and found out that skills in any training 

programme modifies the behaviour of students or the trainees. 

Also, the findings are in agreement with the study carried out 

by Omolola (2012) to identify supervisory skills in building 

construction required by building technology teachers in 

technical colleges in Ondo State. It was found out that skills 

are essential to train technical students for capacity building. 

The findings of this study also agreed with the findings of 

Amoyedo (2007) that skills are basic requirement for 

employment of graduates essential. Also, the findings agreed 

with the opinion of Ede, Miller and Bakare (2010) who stated 

that there is need to improve work skills of technical college 

graduates for effective operations. The results of the study in 

Table 2 show that all the training facilities could be used for 

implementing the contents of the capacity programme.  

These findings were are also in line with the finding of 

Adirika and Alike (2008) that technologies such as computer, 

relevant electronic equipment, internet facilities, email, cell 

phones, e-teaching facilities, Ipads among others are yet to be 

fully used for teaching of school subjects due to inadequate 

skill possessed by the lecturers. Furthermore, the results of 

hypotheses one to three showed that there were no significant 

differences in the mean responses of respondents on the 

contents, training facilities and resource and evaluation 

techniques for required for assessing performance of students 

of building technology in Nigerian polytechnics. 

 

CONCLUSION 

The following conclusions were drawn from the findings of 

the study: 

The study developed drainage maintenance contents in 

catch basin, culvert and roadside ditches required for 

integration to building technology programme of Nigerian 

polytechnics in order for graduates to become better 

skilled and exhibit greater professionalism. 

 

RECOMMENDATIONS 

Based on the findings of this study, the following 

recommendations were made: 

1. Curriculum planners and developers should integrate 

drainage maintenance contents to the building 

technology programme on Nigerian polytechnics  

2. The identified training facilities and resources should 

be provided by government and individuals with 

enabling abilities for effective training of building 

technology students in Nigerian polytechnics  
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