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Abstract 
This study was conducted to identify the professional teaching competencies required by 
lecturers for effective implementation of Technical Drawing Curriculum in tertiary 
institutions in South-South Nigeria using descriptive survey research design. One research 
question guided the study while one hypothesis was formulated and tested at .05 level of 
significance. The population for this study consisted of all 76 lecturers of technical drawing 
from universities, polytechnics and colleges of education (technical). Since the size of the 
population was manageable, therefore, there was no sample. The instrument used for data 
collection was a 141 competency items questionnaire which was validated by three experts. 
The reliability of the instrument was determined using Cronbach Alpha and a reliability 
coefficient of .83 was obtained. The research question was answered using mean while 
ANOVA was used for testing the hypothesis. Based on the data collected and analyzed, the 
study found that all the identified professional competencies are required by technical 
drawing lecturers for curriculum implementation. Based on the findings of this study, it was 
recommended that government should help package the identified professional teaching 
competencies in curriculum implementation into the programme for re-training lecturers 
and training future academics for effective curriculum implementation in the school system.  
 
Keywords: Professional teaching competency, curriculum implementation, Technical 

             Drawing, Lecturers, tertiary institutions 
 
Introduction 

Education is widely acclaimed as the means of acquiring useful skills that will enable 
an individual live a meaningful life in the society he/she live in. It equips the individual with 
the necessary skills to cope with the demands of life and living. Danmole (2011) in Okafor 
and Fabode (2015) stated that education is a medium for the acquisition of relevant 
knowledge, skills and attitude for survival in a world that is ever dynamic. It is the desire of 
every society to achieve sustainable development through quality education at all levels 
(early childhood, 
primary, secondary and tertiary).                                                                                                    

Tertiary education is the educational level following the completion of secondary 
school. World Bank (2003) described tertiary education as including colleges, universities as 
well as institutions that teach specific capacities of higher learning such as community 
colleges, nursing schools, research laboratories, centres of excellence, distance learning 
centres and technical and vocational training institutes. The Federal Republic of Nigeria 
(FRN) (2013) stated that tertiary education is the education given after secondary education 
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in Universities, Colleges of Education, Polytechnics, Monotechnics including those 
institution offering correspondence courses. Tertiary institutions are established to 
strengthen the production of middle level manpower in areas of national priority through the 
implementation of educational curriculum. 

The success or failure of the implementation of any curriculum depend largely its 
quality and effectiveness. This is because curriculum is central to education at all levels. Ella 
(2007) defined curriculum as a structured series of intended learning experiences through 
which educational institutions attempt to realize the hopes of the society. It is a programme 
of education prepared for definite group of learners within a time frame in order to achieve 
the intended learning and behavioural outcomes (Alade, 2005). Curriculum is an organized 
framework that sets out the contents that the learners are to learn; the process through which 
learners achieve goals which the curriculum sets for them; what educators do to help 
learners to achieve these goals and the contexts in which teaching and learning occur 
(Norman, 2001). A curriculum will only be effective in meeting the behavioural, 
developmental and learning needs of the learners on the condition that its contents are 
properly implemented.  

Curriculum implementation is the act of putting an educational plan to action through 
the effort of the teachers. Olaitan (2003) defined curriculum implementation as a process, 
technique or means of extending the contents of what is planned in the curriculum to the 
learners. The effective implementation of any technical education curriculum depends on the 
quality of the teachers and their ability to effectively manipulate, operate and use tools and 
equipment that are available for the training of the students, (Olaitan, Alaribe & 
Mohammed, 2011). In the context of this study, curriculum implementation is the process of 
carrying out series of planned activities towards achieving the objectives of technical 
drawing in tertiary institutions in South-South Nigeria. 

Drawing is a graphical representation of a real thing, an idea or a proposed design for 
construction. Drawing has been developed along two purposes, namely: artistic and 
technical. One of the technical course offered at these three levels of tertiary institutions in 
Nigeria is Technical Drawing. Technical Drawing is a specialized graphic language that 
cannot be spoken or read aloud but easily understood by Engineers, Architects, craftsmen, 
technologists and others in the manufacture and construction industries in any country. It is a 
scaled representation of a building or parts of a building. Its main function is communication 
of technical ideas and information. It is mostly used by people engaged in construction, 
manufacturing of machines, ships, aircrafts, among others. Technical Drawing is used when 
words alone will not convey all the information required. This language of lines, signs and 
symbols has to be learned before it can be expressed on paper. Okoro in Uzodinma (2007) 
emphasizing the importance of technical drawing stated that Technical Drawing is 
essentially a language by means of which technicians, engineers, craftsmen and industrialists 
communicate. Technical Drawing is a pictorial language which depends on pictures and 
lines for conveying the intended meaning. Technical Drawing has to do with skills 
acquisition and is capable of making one employable or being self-reliant. Technical 
drawing is offered in Nigerian Senior secondary schools, technical colleges and tertiary 
institutions that offer courses in the areas of Technical Education, Architecture, Urban and 
Regional Planning and Engineering. The technical drawing course outline according to FRN 
(2007) include: (i) Drawing studio practice; (ii) Geometrical construction; (iii) Development 
of geometrical solids; (iv) Pictorial drawing; (v) Points and lines in space; (vi) Building and 
engineering design and drawing; and (vii) Business opportunities in drawing studio practice. 
Its objectives are: to provide an understanding of the theoretical and applied concepts 
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relating to the use of ICT to facilitate visual communication of ideas in the construction and 
production       industries; provide introduction to modern Drawing Studio practice; lay the 
foundation for technological development and further studies in Building and Engineering; 
and stimulate, develop and enhance entrepreneurship skills in the diverse areas of Drawing 
Studio practice. To ensure that the stated objectives are effectively realized, the lecturers of 
technical drawing who are the implementers of its curriculum have crucial roles to play.  
    

A lecturer of technical drawing is a professionally trained person that imparts 
knowledge, skills and attitudes to students in the field of technical education. Olaitan, 
Asogwa and Eze (2011) defined a lecturer as someone who had undergone a teacher 
preparatory programme and charged with the responsibility of managing learning behaviour 
of students. FRN (2013) posited that a lecturer in education as a person who had undergone 
approved professional training in education at appropriate levels and is capable of imparting 
knowledge, attitudes and skills to the learners. In the context of this study, a Lecturer of 
technical drawing is a person that have undergone the professional pedagogical training in 
the different areas of industrial technical education such as building construction, 
electrical/electronic technology, metal work/automobile technology, woodwork technology, 
technical drawing, among others and is equipped with skills and competencies which can be 
used to teach effectively the content of Technical Drawing. A technical drawing lecturer at 
the tertiary levels of education is one who has undergone professional training in universities 
and possesses degrees (B.Sc/M.Ed/Ph.d) in industrial technical education. Such a person is 
competent to teach the subject matter at any level appropriate to his/her qualification (NCE, 
B.Sc., M.Ed, or Ph.D). A lecturer of technical education performs the following professional 
responsibilities: planning, organizing, implementing, evaluating, student-teacher relationship 
guiding the students in career and occupational choice, among others. For the lecturers to be 
effective in implementing technical drawing curriculum towards realizing its stated 
objectives, they should be equipped with the professional teaching competencies required 
for technical drawing. 

Competence is the ability to do something well. Competency according to Alawa, 
Abanyam and Okeme (2010) is the successful performance of a task through the use of 
knowledge, skill, attitude and judgment. To be competent implies that an individual has 
acquired knowledge, skills and attitude which are required for performing successfully at a 
given proficiency level in any specified work. Robinson and Sparrow (2007) in Ndem and 
Ogba (2014) stated competency involves sufficiency of knowledge and skills that enable 
someone to act in a wide variety of situation. It is the application of all that one knows and 
can do. Ndem and Ogba (2014) explained that competency is a functional ability to apply to 
practical situation the essential principles and techniques of a particular subject matter or 
field. Functional ability of Teachers of Technical Drawing to demonstrate knowledge, skills 
and attitudes required in teaching Technical Drawing indicates professional competence.     

Professional teaching competencies is the ability to function effectively in the tasks 
considered essential within the teaching profession (Ololube, 2006). According to Kautto-
Koivula (1996), professional teaching competencies involve two main domains of: (i) 
proficiencies specific to the teaching profession and general characteristics of the individual 
that facilitate the individual’s development and maintenance of professional competence. 
Proficiencies specific of the teaching profession include the discipline-specific knowledge-
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base, technical skills considered essential in the teaching profession, and the ability to solve 
the type of problems encountered within the profession. While the second domain include 
the intellectual ability, personality traits, motivation, attitudes and values. Similarly, the New 
Teacher Centre of University of California (2004) identified the following as areas of 
professional teaching competencies of teachers: supporting students, creating and 
maintaining effective learning environment, effective planning of instruction, understanding 
and organizing subject matter and assessing the students. In the context of this study, the 
professional teaching competencies of lecturers of technical drawing include their ability to 
perform the various tasks required for the teaching the following content areas in technical 
drawing: Drawing studio practice; Geometrical construction; Development of geometrical 
solids; Pictorial drawing; Points and lines in space; Building and engineering design and 
drawing; and the use of computer aided drafting; and those identified by the New Teacher 
Centre of University of California (2004). The introduction of new technologies 
(information and communication Technologies (ICT)) brought a new dimension to technical 
drawing in the use of computer aided drafting.    

Globally, today’s world of work practices technical and engineering with the use of ICT 
tools and facilities. But in Nigeria, the conventional teaching and learning of technical 
drawing in most Nigerian educational institutions have been characterized by the use of 
manual facilities such as drawing board, dividers, compasses, set-squares, protractors, 
French curves, drawing paper, drawing pen, pencils, scales, eraser, among others which does 
not comply with today’s work environment. The present method of teaching Technical 
Drawing seems to make students not to retain new information and achieve academic 
excellence. Lohr, Ross and Morrison (1995) in Ogbuanya and Onatunde (2015) stated that 
technical drawing instruction transmitted to the students do not follow proper sequential 
instruction. The lack of students’ direct interaction with the software, the control of pace and 
sequence of instructional material according to Nwoke (1993) in Ogbuanya and Onatunde 
(2015) cannot accommodate individual learning styles thereby causing frustration and loss 
of interest in drawing course. One of the vocational education theories by Prosser and 
Quigley (1949) stated that the training environment should be a replica of where the 
individuals will eventually work. This implies that students should be taught technical 
drawing using computer aided drafting (CAD). According to Osinem and Nwoji (2010) 
teachers are posed with problems on how to use new technology and keep up with teaching 
methods of various vocational training. The present teachers of Technical Drawing are 
products of Universities and other institutions running technical education programme that 
has not passed through any curriculum with ICT (CAD) content but are now expected to 
teach CAD to students. The question is will the teachers of Technical Drawing be able to 
teach the subject using modern ICT tools and facilities, when they had no knowledge or 
training in CAD? Since Technical drawing is a common course in all technical and 
engineering programmes that could lead to industrial development in Nigeria, it therefore 
becomes necessary to determine the professional teaching competencies required by 
lecturers of Technical Drawing for effective implementation of technical drawing 
curriculum in Tertiary institutions in South-South Nigeria. 
 
Purpose of the Study 

The main purpose of the study is to determine the professional teaching 
competencies required by lecturers of technical drawing for effective teaching of technical 
drawing in tertiary 
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institutions in South-South Nigeria. Specifically the study sought to identify the:  
1. supporting students’ and maintaining effective learning environment competencies 

requiredby lecturers of technical drawing for effective teaching of technical drawing 
in tertiary institutions in South-South Nigeria. 

2. instructional planning competencies required by lecturers of technical drawing for 
effective teaching of technical drawing in tertiary institutions in South-South 
Nigeria. 

3. geometrical constructions competencies required by lecturers of technical drawing 
for effective teaching of technical drawing in tertiary institutions in South-South 
Nigeria . 

4. pictorial drawing competencies required by lecturers of technical drawing for 
effective teaching of technical drawing in tertiary institutions in South-South Nigeria 
. 

5. engineering and building drawing competencies required by lecturers of technical 
drawing for effective teaching of technical drawing  in tertiary institutions in South-
South Nigeria 

6. computer aided drafting competencies required by lecturers of technical drawing for 
effective teaching of technical drawing in tertiary institutions in South-South Nigeria 
. 

7. assessing Students’ performance competencies required by lecturers of technical 
drawing for effective teaching of technical drawing in tertiary institutions in South-
South Nigeria. 

 
Methodology 

The study adopted the descriptive survey research design to investigate the 
professional teaching competencies required by lecturers of Technical Drawing for effective 
implementation of technical drawing curriculum in Tertiary institutions in South-South 
Nigeria. The population for the study consisted of all the 76 technical drawing lecturers from 
the tertiary institutions in universities, polytechnics and colleges of education (technical) 
offering technical drawing in South-South Nigeria comprising of the following six States: 
Akwa-Ibom, Balyesa, Cross River, Delta, Edo and Rivers. They comprised 22 technical 
drawing lecturers in universities, 30 lecturers of Technical Drawing in Polytechnics and 24 
lecturers of Technical Drawing in Colleges of Education (Technical) in South-South 
Nigeria. Due to the manageable size of the population, there was no sampling. The entire 
population was used in the study. The instrument used for data collection in this study was a 
141-item questionnaire in seven clusters developed from literature reviewed. The 
questionnaire was structured on a five point Likert type scale of: Very Highly Required 
(VHR) – 5; Highly Required (HR) – 4; Required (R) -3; Moderately Required (MR) -2; and 
Not Required (NR) -1. The instrument was validated by three experts. Two from the 
Department of Vocational and Technical Education and one in Test and Measurement, 
University of Benin, Benin City and Ambrose Alli University, Ekpoma both in Edo State. 
Their suggestions and corrections resulted in the final draft used for this study. The 
reliability of the instrument was determined by trial testing using 10 technical drawing 
lecturers from a neighboring Anambra State. Cronbach Alpha was used to establish the 
internal consistency of the items in the instrument. The reliability index of 0.88 was 
obtained. The instrument was administered by the researcher and five other research 
assistants. The questionnaires were administered with the help of five research assistants. All 
the copies (76) of the questionnaire were duly completed and returned after two weeks. This 
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gave a 100% return rate. In deciding on the professional teaching competency required for 
each item, the real limit of numbers was applied for decision making as follows:  4.50–5.00 
(Very Highly Required), 3.50–4.49 (Highly Required), 2.50-3.49 (Averagely Required), 
1.50-2.49 (Slightly Required), 1–1.49 (Not Required). The standard deviation was used to 
decide on the closeness or otherwise of the respondents to the mean in their responses. Any 
item with standard deviation of less than 1.96 (confidence level of 95%) indicated that the 
respondents were not too far from the mean or from one another in their responses. Any 
competency item with a mean value of 3.00 or above was regarded as required. Any item 
with a mean value less than 3.00 was regarded as not required. The hypotheses formulated 
were tested at .05 level of probability using Analysis of Variance (ANOVA). A hypothesis 
of no significant difference was accepted where P-value is greater than .05; and rejected 
where p-value is less than .05.  
 

Results  

Research Question 1: What are the supporting students’ and maintaining effective learning  
environment competencies requiredby lecturers of technical drawing for  effective teaching 
of technical drawing in tertiary institutions in South-South Nigeria? 
 
Hypothesis 1: There is no significant difference in the mean responses of lecturers from 
universities, polytechnics and colleges of education (technical) on  the supporting students’ 
and maintaining learning environment competencies required for effective teaching of 
technical drawing in tertiary institutions in South-South, Nigeria. 
 

Table 1: Mean and Analysis (ANOVA) of responses of Lecturers of Technical Drawing on 
the supportingstudents’ and maintaining learning environment competencies required 
for effective teaching of Technical Drawing in tertiary institutions in South-South 
Nigeria. 

S/N     Supporting students’ and maintaining learning                                X        SD      p-value          
Remarks  

            environment competencies:                                                                                                     RQ         
Ho 

1. Connect students’ previous knowledge, learning                            4.66       .72         .83       VHR       
NS 
experiences and learning objectives 

2. Apply various teaching methods and resources to                           4.54        .88        .99       VHR      
NS 
respond to students’ different learning needs. 

3. Facilitate learning experiences that foster autonomy  
and effective students’ interaction.                                                  4.58        .76        .79       VHR   
NS 

4. Engage students in problem solving, critical thinking and  
other activities that make technical drawing more meaningful.       4.53        .63        .29       VHR      
NS 

5. Promote self-directed reflective learning for all students                4.43        .50         .25       HR        
NS 

6. Carry all students’ along during instruction irrespective of their    4.60         .73        .41       VHR      
NS 
learning abilities. 

7. Create and maintain physical environment that actively engage     4.69       .75         .98       VHR      
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NS 
students. 

8. Establish a learning environment that promotes students interaction 4.58   .75         .63       VHR       
NS 

9. Plan and implement classroom procedures that support students     4.67     .65         .62       VHR     NS 
learning 

10. Ensure proper arrangement of technical drawing equipment and  4.23       .72         .76       HR         NS 
materials during instruction. 

In response to research question 1, Table 1 revealed that all the 10 competency items had 
their mean values ranging from 4.23 to 4.69, which were above the criterion mean of 3.00 
indicated that the respondents agreed that all the 10 items are supporting students’ and 
maintaining learning environment competencies that are highly required for effective 
teaching of technical drawing. These items had positive standard deviation ranging from .50 
to .88 which were less than 1.96 indicating that the respondents were not too far from the 
mean and were close to one another in their opinions. This helps to add value to the mean. 
The data also revealed that the 10 competency items had their p-value ranging from .09 to 
.99 which were greater than .05 indicating there was no significant difference in the mean 
ratings of lecturers of technical drawing from universities, polytechnics and colleges of 
education (technical) on supporting students’ and maintaining learning environment 
competency required for effective teaching of technical drawing. Therefore, the null 
hypothesis of no significant difference was accepted.  
 
Research Question 2: What are theinstructional planning competencies required by 
lecturers of  technical drawing for effective teaching of technical drawing in tertiary 
institutions in South-South Nigeria. 
 
Hypothesis 2: There is no significant difference in the mean responses of lecturers from 
universities, polytechnics and colleges of education (technical) on  the instructional planning 
competencies required for effective teaching of technical drawing in tertiary institutions in 
South-South Nigeria. 
 

Table 2: Mean and Analysis (ANOVA) of responses of Lecturers of Technical Drawing on 
the Instructional Planning competencies required for effective teaching of 
Technical Drawing in tertiary institutions in South-South Nigeria. 

S/N     Instructional Planning competencies:                                              X        SD      p-value       Remarks  

                                                                                                                                                        RQ         Ho 

1. Develop instructional plan within the content of technical drawing   4.08    .69        .51      HR       NS 
2. Develop and sequence instructional activities for students learning   4.31    .99        .73       HR      NS 
3. Design short and long terms plans for instructional delivery to         4.15     .49        .37       HR      NS 

enhance students’ learning.  
4. Apply the psychological theories of learning                                    4.55     .67        .67       VHR    NS 
5. Apply various instructional methods and techniques                        4.49    .80         .71       HR       NS 
6. Develop and utilize various techniques of selecting and organizing  

students/teachers activities.                                                               4.54    .79        .58       VHR      NS 
7. Manage large classes.                                                                        4.59     .64       .44       VHR      NS 
8. Identify and solve students’ intellectual, physical, social and  

emotional issues                                                                                4.33     .93        .56       HR        NS 
9. Identify the different drawing materials and equipment.                  4.56    .75        .61       VHR      NS 
10. Sharpen pencils.                                                                                4.78    .71        .71       VHR      NS 
11. Fix drawing sheet on the drawing board                                           4.65    .76        .67       VHR      NS 
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12. Square drawing sheets on the board                                                 4.35     .64      .96         HR        NS 
13. Draw boundary lines                                                                        4.63     .74      .81         VHR      NS 
14. Draw title block in B.S. 1192 or similar Nigerian standard.            4.50    .72      .58         VHR      NS 
15. Place personal data into the title block using free hand lettering.   4.51     .76       .67       VHR       NS 
16. Identify various lines used in technical drawing and their  

applications.                                                                                    4.38      .71      .87        HR          NS 
17. Demonstrate safe handling of instruments and materials               4.64      .78      .72        VHR       NS 
18. Demonstrate healthy habits in the drawing studio.                         4.31     .70       .91        HR         NS 
19. Use various technical drawing material and equipment.                4.73     .75       .64       VHR        NS 
20. Use various standard sizes of drawing papers                                4.29     .71        .78       HR          NS     
21. Utilize the various standard sizes of drawing boards                     4.36     .57        .99       HR          NS        
22. Use the different types of metric scales (triangular or flat)            4.71     .73        .51       VHR       NS        
23. Character and use of:- i. Cartridge drawing paper                         4.56     .72        .47       VHR       NS        

ii. Natural tracing paper iii. Tracing film (acetate paper).  
24. Identify instruments and appropriately use them effectively in the 4.76   .75        .57       VHR       NS         

production of drawings. 
25. Identify and use of different drawing pens.                                    4.44   .57        .26       HR           NS         
26. Use electronic drawing board.                                                        4.59   .72        .80       VHR        NS      
27. Arrange drawings on the sheet.                                                      4.67   .74        .74       VHR        NS        
28. Indicate major and minor titles.                                                     4.23     70        .82       HR          NS 
29. Differentiate between manual and electronic drawing boards.      4.67    .65        .07      VHR        NS 

In response to research question 2, Table 2 revealed that all the 29 competency items had 
their mean values ranging from 4.08 to 4.78, which were above the criterion mean of 3.00 
indicated that the respondents agreed that all the 29 items are instructional planning 
competencies that are highly required for effective teaching of technical drawing. These 
items had positive standard deviation ranging from .57 to .99 which were less than 1.96 
indicating that the respondents were not too far from the mean and were close to one another 
in their opinions. This helps to add value to the mean. The data also revealed that the 29 
competency items had their p-value ranging from .07 to .99 which were greater than .05 
indicating there was no significant difference in the mean ratings of lecturers of technical 
drawing in tertiary institutions on instructional planning competency required for effective 
teaching of technical drawing. Therefore, the null hypothesis of no significant difference 
was accepted.  
 
Research Question 3: What are the geometrical constructions competencies required by 

lecturers of technical drawing for effective teaching of technical 
drawing in tertiary institutions in South-South Nigeria. 

 
Hypothesis 3: There is no significant difference in the mean responses of lecturers from  
  universities, polytechnics and colleges of education (technical) on  the  
  geometrical constructions competencies required for effective teaching of  
  technical drawing in tertiary institutions in South-South Nigeria. 
 

Table 3: Mean and Analysis (ANOVA) of responses of Lecturers of Technical Drawing on 
the Geometrical Constructions Competencies required for effective teaching of 
Technical Drawing in tertiary institutions in South-South Nigeria. 

S/N     Geometrical Constructions competencies:                                        X        SD      p-value       
Remarks  

                                                                                                                                                        RQ         Ho 

1. Use of graphical symbols and representation in technical               4.28       .66         .58       HR         
NS          
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drawing. 
2. Recognize and appropriately apply various lettering style in  

producing drawings.                                                                        4.71       .73         .43       VHR       
NS 

3. Use sketches to describe dimensioning methods in technical         4.59       .65        .96       VHR       
NS 
drawing.  

4. Identify and draw the various types of lines                                   4.64       .74       .64       VHR         
NS        

5. Use the Tee-square and set-squares to draw inclined and              4.63       .85       .68       VHR          
NS 
parallel lines 

6. Construct a parallel line using pair of compasses and a                 4.38       .90        .54       HR           
NS 
Tee-square  

7. Bisect and divide a given line into equal parts using various         4.59       .76        .79       VHR       NS 
method 

8. Construct types of angles: reflex, obtuse, acute, etc                       4.66       .88         .55       VHR       
NS 

9. Identify and construct types of triangles                                         4.51       .67         .99       VHR       
NS 

10. Identify and draw types of circles                                                   4.63       .71         .83       VHR    
NS 

11. Inscribe a circle to a given triangle                                                 4.55       .78         .63       VHR       
NS 

12. Circumscribed circle to a given triangle                                         4.37       .81          .53       HR        
NS 

13. Describe a circle to a given triangle                                                4.64       .74        .44       VHR       
NS 

14. Construct the various quadrilaterals: square, rectangles,                4.68       .77        .55       VHR       NS 
rhombus, rhomboid, trapezium, trapezoid 

15. Construct types of polygon using the various methods                   4.54      .57        .21       VHR       NS 
16. Read and interpret the scale                                                             4.62      .47        .54       VHR       NS 
17. State factors which govern choice of scale.                                     4.62      .57        .16       VHR       NS 
18. Explain how to read plain and diagonal scales                                4.56      .74        .09       VHR       NS 
19. State a range of standard scales for used in technical drawing.       4.45      .63        .13       VHR       NS 
20. Demonstrate the construction of reduction of an object to a           4.53      .50        .17       VHR       NS 

given ratio. 
21. Demonstrate the construction of enlargement of an object to         4.54       .57       .32       VHR       NS 

a given ratio. 
22. Construct plain figures (triangles, quadrilaterals and polygons)     4.61       .47      .13       VHR       NS 

of equal areas. 
23. Apply the principles of tangency.                                                    4.54      .57      .43       VHR       NS 
24. Construct tangents: at a point on the circumference of a circle;     4.41       .74     .30       HR          NS 

to two equal circles; to arcs touching lines; to arcs touching  
internally and externally       

25. Construct special curves using different methods                          4.53       .65        .17       VHR       NS 
26. Construct ellipse, cycloids and trochoids using different methods 4.64      .76        .52       VHR       NS 
27. Interpret different link mechanisms.                                               4.66      .67        .41       VHR       NS 
28. Plot the loci of points on different link mechanisms                       4.48      .78       .19       HR          NS 
29. Determine true lengths of full and truncated geometrical solids.    4.57      .53        27       VHR       NS 
30. Develop the surfaces of full and truncated cones, prisms, pyramids 4.43   .65       .43       HR          NS 

and cylinders. 
31. Determine the true shapes of geometrical solids.                             4.60     .49       .21       VHR       NS 
32. Demonstrated method of producing models of geometrical solids. 4.54     .54       .61       VHR       NS 
33. Develop and build models of truncated solids showing true shapes 4.59    .62       .23       VHR       NS 

of cut. 
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34. Determine the lines and curves of intersection of geometrical        4.62     .61       .08       VHR       NS 
solids (two intersecting cylinders, a cylinder intersecting a cone,   
two intersecting prisms, two intersecting pyramids). 

35. Develop surfaces of intersecting solids.                                           4.35      .74      .36       HR         NS 
36. Develop models of pipes.                                                                 4.51     .55      .45       VHR       NS 

In response to research question 3, Table 3 revealed that all the 36 competency items had 
their mean values ranging from 4.28 to 4.71, which were above the criterion mean of 3.00 
indicated that the respondents agreed that all the 36 items are geometrical construction 
competencies that are highly required for effective teaching of technical drawing. These 
items had positive standard deviation ranging from .47 to .90 which were less than 1.96 
indicating that the respondents were not too far from the mean and were close to one another 
in their opinions. This helps to add value to the mean. The data also revealed that the 36 
competency items had their p-value ranging from .08 to .99 which were greater than .05 
indicating there was no significant difference in the mean ratings of lecturers of technical 
drawing in tertiary institutions on geometrical construction competency required for 
effective teaching of technical drawing. Therefore, the null hypothesis of no significant 
difference was accepted.     
 
Research Question 4: What are the pictorial drawing competencies required by lecturers of 
    technical drawing for effective teaching of technical drawing in 
tertiary     institutions in South-South Nigeria . 
Hypothesis 4: There is no significant difference in the mean responses of lecturers from  
  universities, polytechnics and colleges of education (technical) on  the  
  pictorial drawing competencies required for effective teaching of technical 
  drawing in tertiary institutions in South-South Nigeria. 
 

Table 4: Mean and Analysis (ANOVA) of responses of Lecturers of Technical Drawing on 
the Pictorial Drawing Competencies required for effective teaching of Technical 
Drawing in tertiary institutions in South-South Nigeria. 

S/N     Pictorial Drawing competencies:                                                      X        SD      p-value       Remarks  

                                                                                                                                                        RQ         Ho 

1. Apply the correct techniques to dimensioning various drawings      4.33       .62        .36       HR         
NS 

2. Construct isometric square, rectangle and circles using 300/600       4.68       .50         .09      VHR      
NS 
set-square and other drawing instruments. 

3. Draw blocks involving lines, arcs and circles.                                  4.54       .64         .31      VHR      
NS 

4. Produce oblique drawings of shaped blocks.                                    4.67       .54         .22      VHR      
NS 

5. Draw geometric solids in oblique                                                     4.58       .66         .52      VHR      
NS 

6. Differentiate between isometric and oblique drawings.                   4.54       .64        .31       VHR      
NS 

7. Identify and locate main terms in perspective drawings (horizon,  4.67       .54        .22       VHR       
NS 
station point, vanishing points and planes). 

8. Make perspective drawings of simple objects in one and two         4.58       .66        .52       VHR      
NS 
points perspective using drawing instruments. 

9. Use instrument to draw auxiliary views of simple shaped blocks.  4.48        .69        .35      HR         NS 
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10. Draw first and second auxiliary elevation plans of shaped blocks. 4.55        .66        .17      VHR      NS 
11. Draw the auxiliary views of geometrical solids: full and truncated4.34        .65        .51       HR        NS 

hexagon, pyramid, cones, cylinders and prisms. 
12. Describe a point and line in space.                                                 4.52        .54       .10       VHR       NS 
13. Draw projection of a line in space.                                                 4.58        .72       .66       VHR      NS 
14. Guide students to trace line in space                                              4.71        .63       .99       VHR       NS 
15. Determine true lengths and angles of a line in space                     4.63        .64        .81       VHR      NS 
16. Explains vertical trace, horizontal trace and angle of inclination  4.73        .70        .98       VHR      NS 

as used in planes and views in space. 
17. Place line in the first quadrant and project into the vertical and    4.59        .71        .81      VHR       NS 

horizontal planes 
18. Draw true length and true angle of a line inclined to horizontal    4.32      .98       .91         HR         NS 

and vertical planes. 

In response to research question 4, Table 4 revealed that all the 18 competency items had 
their mean values ranging from 4.32 to 4.73, which were above the criterion mean of 3.00 
indicated that the respondents agreed that all the 18 items are pictorial drawing competencies 
that are highly required for effective teaching of technical drawing. These items had positive 
standard deviation ranging from .50 to .98 which were less than 1.96 indicating that the 
respondents were not too far from the mean and were close to one another in their opinions. 
This helps to add value to the mean. The data also revealed that the 18 competency items 
had their p-value ranging from .09 to .99 which were greater than .05 indicating there was 
no significant difference in the mean ratings of lecturers of technical drawing in tertiary 
institutions on pictorial drawing competency highly required for effective teaching of 
technical drawing. Therefore, the null hypothesis of no significant difference was accepted.  
 
Research Question 5: What are the engineering and building drawing competencies 
required by lecturers of technical drawing for effective teaching of technical drawing in 
tertiary institutions in South-South Nigeria. 
 
Hypothesis 5: There is no significant difference in the mean responses of lecturers from 
universities, polytechnics and colleges of education (technical) on  the engineering and 
building drawing competencies required for effective teaching of technical drawing in 
tertiary institutions in South-South Nigeria. 
 

Table 5: Mean and Analysis (ANOVA) of responses of Lecturers of Technical Drawing on 
the Engineering and Building Drawing Competencies required for effective teaching of 
Technical Drawing in tertiary institutions in South-South Nigeria. 

S/N   Engineering and Building competencies:                                  X          SD           p-value    Remarks  
                                                                                                                                                     RQ         Ho 

1. Describe the principle of orthographic projection                   4.60     .85       .58               VHR       NS 
2. Draw symbols of first and third angle orthographic projection. 4.55     .65       .70             VHR       NS 
3. Draw orthographic views of objects.                                         4.54      .72       .71              VHR       NS 
4. Convert and draw orthographic projection from given isometric 4.56  .69      .64               VHR       NS 

views. 
5. Apply the principles guiding freehand sketching to sketch hand  4.62     .85       .69             VHR       

NS 
tools used by builders and engineers: hammers, pliers, saws,  
trowels, calipers, etc. 

6. Design and prepare working drawings of useable engineering      4.33     .79       .68             HR          
NS 
items: funnels, openers, spanners, etc. 

7. Identify screw threads, fasteners and locking devices                  4.61     .78        .69            VHR       
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NS 
8. Draw screw threads (V-shape, square), fasteners (bolts, nuts and  4.58      .87       .81          VHR       

NS 
studs) and locking devices (lock nut, washer, slotted nut, keys,  
splines).   

9. Prepare the working drawings of simple machine parts: brackets, 4.58     .76        .90          VHR       
NS 
 blocks, sleeves, cylinders, etc. 

10. Prepare the working drawings of machine assemblies to               4.62     .79       .78           VHR       
NS 
incorporate bolts and nuts: parallel clamps, water taps, bench  
vice, bicycle pumb, etc. 

11. Identify different types of sections in engineering drawing           4.63     .87         .73          VHR       
NS 

12. Draw sections of simple engines and assemblies.                          4.67     .87         .88          VHR       
NS 

13. Read and interpret engineering drawings.                                      4.65     .80         .56          VHR       
NS 

14. Explain the concepts of form, function and beauty as                    4.64     .68         .90          VHR       
NS 
applied in building design. 

15. Identify the basic parts of a typical residential bungalow:             4.73     .73        .98           VHR       
NS 
living room, kitchen room, porch and their relationship.   

16. State design required with regard to warm climate condition        4.55     .65        .70           VHR   
NS 

17. Explain how site characteristics may influence the design             4.44     .72        .71           HR         
NS 
of a building. 

18. Enumerate the characteristics of good floor plan, (adequate          4.55     .65        .65           VHR       
NS 
and properly located openings, good functional relationship). 

19. Identify the factors which influence the design of residential        4.44     .55         .71           HR         
NS 
buildings in Nigeria, e.g. site, town planning authority regulations,  
materials and labour availability, client taste/culture, financial  
ability.  

20. Design buildings with one floor to meet given specifications.       4.57     .54          .63         VHR       
NS 

21. Prepare working drawings from sketches showing: building  
plans, elevation, electrical and plumbing symbols 

22. Guide students in the preparation of working drawings showing   4.57     .77          .60      VHR       N 
building plans, elevations, dimensions, electrical and plumbing  
symbols. 

23. Draw sectional details/views of parts of a building: foundations,  4.68      .50         .58        VHR       
NS 
floors, walls, openings. Lintels and roofs. 

24. Read and interpret building drawings for construction.                  4.55      .60         .55       VHR       
NS 

25. Distinguish between design plan and as built plan                         4.65      .65         .65        VHR       
NS 

 

In response to research question 5, Table 5 revealed that all the 25 competency items had 
their mean values ranging from 4.33 to 4.73, which were above the criterion mean of 3.00 
indicated that the respondents agreed that all the 25 items are engineering and building 
drawing competencies that are highly required for effective teaching of technical drawing. 
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These items had positive standard deviation ranging from .57 to .87 which were less than 
1.96 indicating that the respondents were not too far from the mean and were close to one 
another in their opinions. This helps to add value to the mean. The data also revealed that the 
25 competency items had their p-value ranging from .55 to .98 which were greater than .05 
indicating there was no significant difference in the mean ratings of lecturers of technical 
drawing in tertiary institutions on engineering and building drawing competency required 
for effective teaching of technical drawing. Therefore, the null hypothesis of no significant 
difference was accepted.  
 
Research Question 6: What are the computer aided drafting competencies required by 
lecturers of technical drawing for effective teaching of technical drawing in tertiary  
  institutions in South-South Nigeria. 
 
Hypothesis 6: There is no significant difference in the mean responses of lecturers from  
  universities, polytechnics and colleges of education (technical) on  the  
  computer aided drafting competencies required for effective teaching of  
         technical drawing in tertiary institutions in South-South Nigeria. 
 

Table 6: Mean and Analysis (ANOVA) of responses of Lecturers of Technical Drawing on 
the computer aided drafting Competencies required for effective teaching of Technical 
Drawing in tertiary institutions in South-South Nigeria. 

S/N   Computer aided drafting competencies in:                                       X          SD      p-value         
Remarks  

                                                                                                                                                             RQ         Ho 

1. Start window button to display the start menu                              4.58       .68        .50       VHR       NS 
2. Write alphabets and figures                                                           4.67       .65        .58       VHR       NS 
3. Move the mouse pointer onto CAD program                                4.57        .83       .66       VHR       NS 
4. Open CAD exiting document                                                        4.48        .75       .67       HR         NS 
5. Draw lines, triangles, polygons, geometrical solids using CAD.  4.56        .65       .67       VHR       NS 
6. Enlarge and reduce plain figures using CAD.                               4.45       .63        .71       HR         NS 
7. Draw isometric, oblique and perspective views of simple shaped 4.62       .70        .62      VHR       NS 

blocks. 
8. Use the computer to draw the first and second auxiliary plans      4.59        .72        .57     VHR       NS 

and elevations of shaped blocks. 
9. Draw auxiliary plans and elevations of cut geometrical solids      4.66       .65        .54      VHR       NS 

using CAD. 
10. Design buildings and engineering items using CAD.                     4.60         .52        .48   VHR       NS 
11. Use  two and three dimensions (2D) in CAD program                  4.61         .61        .52    VHR       NS 
12. Access CAD drawing from internet.                                              4.49         .75        .64     HR         NS 
13. Modify drawing on CAD                                                               4.56         .45        .41    VHR       NS 
14. Organize and print drawing in CAD                                              4.58          .71       .58    VHR       NS 
15. Retrieve CAD drawing from internet                                            4.63          .74       .81     VHR       NS 
16. Store drawing in CAD                                                                   4.65          .76       .58     VHR       NS 
17. Offer computer aided drawing training services to students.        4.56          .75       .53     VHR       NS 

 
 
In response to research question 6, Table 6 revealed that all the 17 competency items had 
their mean values ranging from 4.45 to 4.67, which were above the criterion mean of 3.00 
indicated that the respondents agreed that all the 17 items are computer aided drafting 
competencies that are highly required for effective teaching of technical drawing. These 
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items had positive standard deviation ranging from .45 to .83 which were less than 1.96 
indicating that the respondents were not too far from the mean and were close to one another 
in their opinions. This helps to add value to the mean. The data also revealed that the 17 
competency items had their p-value ranging from .41to .81 which were greater than .05 
indicating there was no significant difference in the mean ratings of lecturers of technical 
drawing in tertiary institutions on computer aided drafting competency required for effective 
teaching of technical drawing. Therefore, the null hypothesis of no significant difference 
was accepted.  
 
Research Question 7: What are the assessing students’ performance competencies required 
by lecturers of technical drawing for effective teaching of technical drawing in tertiary 
institutions in South-South Nigeria. 
 
Hypothesis 7: There is no significant difference in the mean responses of lecturers from  
 universities, polytechnics and colleges of education (technical) on  the assessing  
 students’ performance competencies required for effective teaching of technical 
  drawing in tertiary institutions in South-South Nigeria.  
 

Table 7: Mean and Analysis (ANOVA) of responses of Lecturers of Technical Drawing on 
the Assessing students’ performance Competencies required for effective teaching 
of Technical Drawing in tertiary institutions in South-South Nigeria. 

S/N   Assessing students’ performance competencies:                              X          SD      p-value         
Remarks  

                                                                                                                                                          RQ         Ho 

1. Appropriately grade students’ to reflect the actual their               4.36          .56       .85       HR          
NS 
performance 

2. Guide students’ in assessing their learning                                    4.46         .91        .56       HR         NS 
3. Assess the process and product of students’ tasks                         4.38         .81        .62       HR         NS 
4. Apply various assessment methods                                               4.34         .55        .57       HR         NS 
5. Apply results of assessment of students’ to guide instruction       4.26        .49         .84       HR          

NS 
6. Cover the vital aspects of the contents of technical drawing         4.28         .76        .68       HR         

NS 
             during assessment of the students’. 

In response to research question 1, Table 1 revealed that all the six competency items had 
their mean values ranging from 4.26 to 4.46, which were above the criterion mean of 3.00 
indicated that the respondents agreed that all the six items are assessing students’ 
performance competencies that  highly required for effective teaching of technical drawing. 
These items had positive standard deviation ranging from .49 to .91 which were less than 
1.96 indicating that the respondents were not too far from the mean and were close to one 
another in their opinions. This helps to add value to the mean. The data also revealed that the 
six competency items had their p-value ranging from .56 to .85 which were greater than .05 
indicating there was no significant difference in the mean ratings of lecturers of technical 
drawing in tertiary institutions on assessing students’ performance competency required for 
effective teaching of technical drawing. Therefore, the null hypothesis of no significant 
difference was accepted.  
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Discussion of Findings  

This study identified the supporting students’ and maintaining learning environment 
competencies that are highly required for effective implementation of technical drawing 
curriculum in tertiary institutions in South-South Nigeria. The findings of this study is in 
line with the identified areas of professional competencies of teachers stated by the New 
Teacher of Centre University of California (2004) to include: supporting students, creating 
and maintaining effective learning environment, effective planning of instruction, 
understanding and organizing subject matter and assessing the students.  

The findings of this study revealed that Lecturers of Technical Drawing required 
professional teaching in instructional planning competencies for effective implementation of 
technical drawing curriculum. Supporting the findings of this study, Uwameiye and 
Ogunbameru (2012) posited that teachers needed the following professional and technical 
competencies: selecting instructional content of a lesson, selecting available human and 
material resources need for planning a lesson, constructing a lesson plan and selecting 
methods and techniques for reaching a lesson among others. Also supporting the findings of 
this study Atsumbe, Rymond and Mele (2012) identified the application of psychological 
theories of learning and the identification of students’ intellectual, social and emotional 
issues as pedagogical skills required by technical teachers. The findings of this study 
revealed that Lecturers of Technical Drawing required professional teaching competencies 
in utilization of drawing materials and equipment. The findings of this study is supported by 
the assertion of Goetsch, Chalk and Nelson (2010) that teachers of technical drawing should 
be competent in using basic drawing instrument such as Drawing board, T-square, 45° 
triangle, 30° – 60° triangle, triangular scale, Centre wheel bow compass, Drop bow compass, 
Irregular curve, Dividers, Drafting brush, Mechanical drafting pencils with lead, Protractor, 
Erasing shield, Eraser, Circle template, Ellipse template, Drafting tape, Calculator, Dry 
cleaning pad in order for learning to take place. The author further said that teachers should 
be frequently retrained on how to make use of the technical drawing equipment.  

The findings of this study revealed that Lecturers of Technical Drawing required 
professional teaching competencies in geometrical constructions. The finding of this study is 
in line with the assertion of Saylor, Alexander and Lewis (2000) that technical teachers 
require competence in the use of graphical symbols and representation in technical drawing. 
They added that teachers of technical drawing need to be competent in making a reasoned 
argument and anticipate consequences about the outcome of the design and communication 
process and demonstrating a crucial awareness of the interrelationship between design and 
the need of society. Also supporting the findings of this study, Graham (2004) posited that 
teachers of technical drawing must possess the following technical drawing skills: drawing 
by hand can reinforce fundamental skills like the selection of appropriate coordinate 
systems, understanding of spatial and mass relationships and prediction of inferences. 
Graham added that hand drawings are cross-cultural, cross-gender and understood by others 
regardless of educational background; and that hand drawings are easily passed around for 
comment or annotation or to elicit further ideas. Similarly, Goetsch, Chalk and Nelson 
(2010) that drawing is one most important skill for drafters and designers.  

This study found that out of the 18 listed professional teaching competencies in 
pictorial drawing, very high training is required on 14 items, while the other four items 
require high training. The very high required competencies are: construct isometric square, 
rectangle and circles using 300/600 set-square and other drawing instruments, draw blocks 
involving lines, arcs and circles, produce oblique drawings of shaped blocks, draw 
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geometric solids in oblique, differentiate between isometric and oblique drawings, make 
perspective drawings of simple objects in one and two points perspective using drawing 
instruments, draw first and second auxiliary elevation plans of shaped blocks, and draw the 
auxiliary views of geometrical solids: full and truncated hexagon, pyramid, cones. The 
highly required competencies include: apply the correct techniques to dimensioning various 
drawings, identify and locate main terms in perspective drawings, use instrument to draw 
auxiliary views of simple shaped blocks, cylinders and prisms, meaning that technical 
drawing lecturers in tertiary institutions are not competent in this cluster and thus require 
training.  

The findings of this study revealed that Lecturers of Technical Drawing required 
professional teaching competencies in engineering and building drawing. This finding is in 
line with the study of Moses, Apagu and Ezugu (2014) who found out that technical college 
Electrical Installation and Maintenance trade exhibited low and moderate job performance in 
working drawing clusters. This implies that that there are graduates who could graduate 
from technical college without being properly trained. The finding of this study also 
conformed with the findings of Amos (2007) in Agbu, Onuh and Umar (2016) that many 
teachers teaching in technical colleges do not possessed the needed competencies to teach 
practical skills. In most cases, the teacher lay more emphasis on theory rather thn practical. 

The findings of this study revealed that Lecturers of Technical Drawing required 
professional teaching competencies in computer aided drafting. The findings of this study is 
supported by Umunadi (2009) who identified skills in using computers and its associated 
applications for teaching as being very essential for effective performance of technical 
teachers. Also, the findings of this study is in line with the assertion of Onah and Okoro 
(2010) that teachers have no skills to impart good knowledge of ICT (CAD) tools to their 
students due to the fact that they lack the desired training. They added that there is need for 
teachers of technical drawing to acquire some CAD skills, especially, at present 
technological ages were information is of global and more effective, it is necessary to make 
learners in technical drawing to become part of this global information system through CAD 
competent teachers. 

The findings of this revealed that lecturers of technical drawing required professional 
teaching competencies in assessing students’ performance. This finding is in agreement with 
that of Brookhart (2003) that competencies in collecting and using multiple sources of 
information, using term paper and using varieties of assessment methods such as continuous 
assessment are required by teachers for assessing students’ achievement.   
 
 
 
Conclusion 

Teachers’ competencies are hub that must be demonstrated in curriculum 
implementation. Hence, this study investigated the professional teaching competencies 
required by lecturers of technical drawing for effective implementation of technical drawing 
curriculum in tertiary institutions in South-South Nigeria. Based on the findings of this 
study, the study concluded that the possession of the identified professional teaching 
competencies in Supporting students’ and maintaining effective learning environment, 
Instructional planning, Drawing Studio Practice, Utilization of Drawing Materials and 
Equipment, Geometrical Constructions, Development of Geometrical Solids, Pictorial 
Drawing, Point and Line Space, Point and Line Space, Engineering Drawing, building 
drawing, Computer Aided Drafting (CAD), and assessing students’ performance will 
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enhance the effectiveness of the implementation of technical drawing curriculum in tertiary 
institutions in South-South Nigeria.  
 
Recommendations 
Based on the findings of the study, the following recommendations are drawn:  

1. To ensure the effective implementation of technical drawing curriculum in schools, 
the state government should organize continuous capacity building programme 
(workshops and seminars) for training and re-training of Lecturers of technical 
drawing in all the competencies areas:  

2. The federal and state government should support students’ and maintaining effective 
learning environment; instructional planning; geometrical constructions; pictorial 
drawing; engineering and building drawing;  

3. Computer aided drafting asidentified in this study should be used in teaching and 
assessing of students performance in technical drawing.  
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