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Abstract 

This study reviewed some of the challenges faced by technologists with respect to innovation at the 

workplace. Two research questions guided the study. The study was both qualitative and quantitative 

in design. Descriptive survey design was adopted for the study. The population for the study is 238, 

comprising 153 executives from industries in Akwa Ibom and Rivers States and 85 lecturers who are 

TVET experts.  The sample size is 149 determined using the Taro Yamane formula, comprising 110 

executives and 39 TVET experts.  The simple random sampling technique was used in the sampling. 

The researchers’ developed instrument titled “Resourcefulness Development Inventory” (RDI), was 

face and content validated validated by 3 experts in the Faculty Education, University of Uyo, one 

expert from Test and Measurement and two experts from the Department of Vocational Education. 

The instrument was pretested to establish the reliability of the instrument. The coefficient was 

established utilizing Cronbach alpha and it yielded a coefficient of 0.79. The mean was used to 

answer the research questions. The findings reveal that while there is a high degree of employee 

involvement by technologists, very little opportunity is given for innovation. Based on this, a 

template for innovation was developed for the study.  
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Introduction  

One of the current challenges of the technical training system in Nigeria has been students with good 

academic grades but poor practical skills. There are some graduates who have high grades but 

struggle to resolve everyday problems. They lack skills that help them to create value for themselves 

and others. Higher grades in taught subjects are not reliable indicators of resourcefulness. 

Resourcefulness takes more than cognitive skills, it takes the ability to process information 

emotionally as well as intellectually. Resourcefulness is the capacity to source for knowledge and use 

available resources in achieving set goals.  

While some companies prefer hiring University graduates such as engineers to technical 

graduates, not all industries and technical employers are keen on educational qualifications or a 

specific educational background when recruiting employees. In any case, for a prospective employee 

to stand a chance of being employed, that employee must possess a broad set of skills that cuts across 

his/her core area. To sum it up, such a prospective employee must possess resourcefulness skills.  

Resourcefulness will require a worker to apply knowledge of problem solving to new situations. 

Resourcefulness will also require a worker to be versatile, smart, articulate, knowledgeable and 

possess cutting edge skills in his/her area of specialization (MacLeod and Clarke, 2009).  

 For workers, particularly, those with vocational backgrounds, the challenge to be resourceful 

are particularly significant. For social and professional reasons, when representatives of larger 

companies are asked to identify the sources of current or future skill needs, they specify University 
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graduates. This is because they view the engineers as possessing more skills than the Technical 

College graduates. Hence, it is not surprising that they prefer University training as key to succession 

planning for future roles.  But occupational skills can also be learnt in technical Vocational Education 

and Training (TVET) programmes. Although University education, that is engineering and science 

programmes has traditionally been the source of more advanced and complex skills (including high-

level mathematics, statistical modelling, software and design engineering, scientific research, 

mechanical/electrical engineering), there are also TVET diplomas or advanced diplomas to be gained 

in areas like engineering, marketing, business management, project management transport and 

logistics. This dichotomy is particular to the Nigerian education system and it is being projected to 

the industries. It therefore behoves the TVET trained graduate to hone their skills by developing 

resourcefulness so as to maintain relevance at the place of work.  

The evidence for the inclusion of Technologists and craftsmen in innovation lies in history: according 

to Ludger (2016), many breakthrough innovations have not been made by engineers or scientists, but 

rather by technicians or highly skilled craftsmen and workers. As an example, technological progress 

before 1850, particularly in the case of the steam engine, this was developed and produced by 

craftsmen/skilled workers or technicians who deployed a knowledge that originated from practice 

rather than from science (Mokyr, 2002).  Similarly, practitioners developed the transistor by 

advancing trial-and-error methods, which eventually gave a result (Senker, 1993). 

Resourcefulness can be enhanced mainly through two broad channels- skills and innovation. Skills 

development is practically through education and training. Education plays a major role in fostering 

the skills sets required for leadership, management and innovation. When people become more 

educated, their ability to engage, participate and understand increases correspondingly. Therefore 

while on-the-job training as sponsored by employers is valued and expected, the individual should 

also task his/her self in personal development. Skills according to MacLeod & Clarke (2009) are an 

important driver of management practices and focuses on the quality of labour inputs. 

Central to resourcefulness is innovation. Innovation can be defined as the creative application of 

knowledge to increase the set of techniques and products commercially available in the economy.  

(Courvisanos, 2007). Innovation has long been regarded as essential for enterprises and national 

economies to thrive in globalised and increasingly competitive markets (Christensen and Raynor, 

2003). It has also become an essential trait of outstanding employees. Innovation drives growth in 

industries while also supporting entrepreneurship in individuals. Therefore an employee or a technical 

college graduate must possess innovative skills for job retention, professional growth and satisfaction. 

 

There are many factors that affect an employees’ ability to innovate. These include internal factors 

such as the technical skills for developing successful in-house research and development, the ability 

to detect technological changes in the environment as well as the development of core competencies 

from which innovation can develop. Several studies have suggested that human factors within the 

enterprise are critical to innovation (Kanter 1983; Gupta and Singhal, 1993; Hauser, 1998). Thus, the 

ability of enterprises to innovate depends on the effective management of human resources and in 

particular, the learning and development (L&D) practices instituted by enterprises that increase both 

the quantity and quality of workforce innovation skills. Innovation capacity is the ability of 

enterprises to identify trends and new technologies, as well as acquire and exploit this knowledge and 

information (Tidd, Bessant and Pavitt, 2005). This is also true for individuals. The process-based 

conception of innovation (or absorptive) capacity, linking technological and human capital stimuli, 

highlights the role of learning in the innovation process (Lichtenthaler, 2009). 

Statement of the Problem 
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Our interest in resourcefulness is motivated by the need to understand how the TVET system can 

prepare individuals with the skills and knowledge required to enter and progress in employment 

opportunities in industries, particularly industries where they work side by side engineers and others 

with University degrees. This has become necessary, particularly in Nigeria, where there are blurred 

lines between jobs for technologists and engineers and where due to overcrowded labour market, 

engineers would rather work as technologists. Drucker (2002), makes the point that there are some 

innovations that come from brilliant ideas, however, the real source of successful innovations is a 

result of ‘the conscious search for innovation opportunities, which are found only in a few situations. 

Four such areas of opportunity exist within a company or industry: unexpected occurrences, 

incongruities, process needs, and industry and market changes. While the opportunities for innovation 

exists in industries and in fact, everywhere, do we have technical college graduates who can spot such 

opportunities? Are Nigerian technical institutions in training graduates able to spot innovative 

opportunities and make the most of them through resourcefulness? 

TVET has been misunderstood in Nigeria; partly because of its ineffectiveness in skills acquisition 

talk less of innovation. Consequently, firms are not turning to TVET graduates when they look for 

individuals with resourcefulness and innovation.  

Purpose of the Study 

The major purpose of this study is to identify methods of fostering resourcefulness and 

innovation among technical college graduates. The following specific objectives are stated to guide 

the study 

1. Determine the perceptions of vocational technical employees on innovation workplace climate 

for fostering resourcefulness in industries in South-South Nigeria. 

2. Determine the innovative skills a technical worker will need for resourcefulness in industries 

The following research questions were stated for the study 

1. What are the perceptions of vocational technical employees on innovation workplace climate for 

fostering resourcefulness in industries in South-South Nigeria?   

2. What are the innovative skills a technical worker will need for resourcefulness in industries?  
 

Methodology 

Descriptive cum instrumentation design was adopted for the study. The population for the 

study is 238, comprised of 153 executives from industries in Akwa Ibom and Rivers States employing 

Technical College graduates and those from Polytechnics. 85 lecturers who are TVET experts also 

formed the population for the study.   The sample size is 149 determined using the Taro Yamane 

formula, comprising of 110 executives and 39 TVET experts.  The simple random sampling 

technique was used in the sampling. The researchers’ developed instrument titled “Resourcefulness 

Development Inventory” (RDI), was face validated by 3 experts in the Faculty Education, University 

of Uyo, one expert from Test and Measurement and two experts from the Department of Vocational 

Education. Pilot test was carried out to establish the reliability of the instrument. The coefficient was 

established utilizing Cronbach alpha and it yielded a coefficient of 0.79. The mean was used to 

answer the research questions and mean values above 3.0 were deemed acceptable, while any mean 

below 3.0 was rejected and thus, such a skills was seen as not needed. 

Presentation of Findings 

Research question 1: What are the perceptions of employees on innovation workplace 

climate for fostering resourcefulness in industries in South-South, Nigeria?   
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Table 1: Summary of Employee Views on the Workplace Climate for Innovation 

 

Opportunities 

To Be 

Innovative 

employees in my workplace are provided with 

enough time and resources to try out new ideas 

employees in my workplace have autonomy and 

freedom in carrying out their job roles 
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there are established process for evaluating my ideas 

my workplace is prepared to pilot and try out my 

ideas 

I know exactly who needs to hear about my ideas so 

they can be evaluated 

  
  

  
 S

u
p

p
o
rt

iv
e 

L
ea

d
er

sh
ip

 

my workplace has rewards and incentive programmes 

that encourage innovation 

my workplace celebrates its successes in innovation 

and learns from everything it does 

my workplace shares its ideas and encourages their 

wider use 

my workplace encourages innovation and the 

development of new ideas 

I receive support from my manager when I come up 

with new ideas 
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in
v
o
lv
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en
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I am prepared to challenge others thinking and point 

of view in order to solve problems in my workplace 

I am always looking for better ways to do things 

 

Table 1 gives the summary of the responses of employees on the prevailing innovative work climate 

in industries. The result shows that technologists to a great extent are looking for new ideas and are 

prepared to challenge others’ thinking. The result further shows that managers support new ideas 

from technologists. However, the result shows that technologists are less likely to have the 

opportunity to be innovative, either in terms of time or autonomy. Employees (technologists) were 

also less likely to agree that their workplace has established processes for evaluating new ideas or 

encouraging new ideas. Employees were also less likely to agree that innovation is rewarded or 

recognised in their workplace. 

Research question 2: What are the innovative skills a technical worker will need for fostering 

resourcefulness in industries?  
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Table 2: Analysis of  Innovative skills for Technicians and Technologists at the work place 

s/n Innovative 

skills  

Key 

indicators   

Analysis     Std. 

Dev 

Remarks  

1 Creativity Generating 

Ideas:  

Coming up with a variety 

of approaches to problem 

solving. 

 

 3.35   0.84 Agreed  

Critical 

Thinking  

 

Logically identifying how 

different possible 

approaches are strong and 

weak, and analyzing these 

judgments. 

 3.28  0.92 * 

Synthesis/  

Reorganizati

on  

Finding a better way to 

approach problems 

through synthesizing and 

reorganizing the 

information. 

 3.07  1.19 * 

Creative 

Problem 

Solving 

Using novel ideas to solve 

problems as a leader 

 3.08  1.06 * 

2 Enterprising Identifying 

Problem 

Pinpointing the actual 

nature and cause of 

problems and the 

dynamics that underlie 

them. 

 3.55  1.03 * 

Seeking 

Improvement  

Constantly looking for 

ways that one can improve 

one’s organization. 

 3.32  0.95 * 

Gathering 

Information  

Identifying useful sources 

of information and 

gathering and utilizing 

only that information 

which is essential. 

 3.35  0.82 * 

Independent 

Thinking  

Thinking ‘outside the box’ 

even if this sometimes 

may go against popular 

opinion. 

 3.23  1.00 * 

Technologica

l Savvy  

Understanding and 

utilizing technology to 

improve work processes. 

 3.28  0.88 * 

3 Design 

 

Aesthetic 

Sense/ability   

 

A sense of what makes art, 

design and culture 

attractive to the mind. 

 3.55  1.03 * 

Design Sense  

 

An innate sense of design.  3.30  0.83 * 

Functional 

Sense  

 

A sense of what makes 

something useful. 

 3.74  1.08 * 

Speculative 

Design  

Most design starts with a 

problem and designs a 

 3.80  1.27 * 



 

     IJED Journals 
International Journal of Education Development               

ISSN: 1119-74-98 University of Uyo 

 

Vol. 24 (1)  2019 Page 6 

 solution. Speculative 

Design starts with a design 

and then determines if it 

solves any problems 

4 
Problem 

Solving 

 

Lateral 

Thinking 

Reasoning that is not 

immediately obvious. 

Lateral thinking often 

involves jumps of logic. 

 3.70  1.14 * 

Problem 

Visualizatio

n  

 

Drawing pictures and 

diagrams of a problem. 

 3.55  1.03 * 

Reduction  

 

Reducing a complex 

problem into a simpler 

representation. 

 3.30  0.87 * 

Sense 

making 

. 

Making sense of chaos  3.82  1.08 * 

5 Managing 

Change 

Sensitivity to 

Situations  

Assessing situational 

forces that are promoting 

and inhibiting an idea for 

change. 

 3.67  1.23 * 

Challenging 

the Status 

Quo  

Willingness to act against 

the way things have 

traditionally been done 

when tradition impedes 

performance 

improvements. 

 3.78  1.15 * 

Intelligent 

Risk Taking 

 

Being willing and able to 

take calculated risks when 

necessary. 

 3.90  0.54 * 

Reinforcing 

Change  

Encouraging subordinates 

to come up with 

innovative solutions. 

Recognizing and 

rewarding those who take 

initiative and act in a 

creative manner. 

 3.48  1.17 * 

   Facilitating the 

institutionalization of 

change initiatives. 

 3.33  1.17 agreed 

*=agreed  

Table 2 gives the template for innovative skills as responded to by experts. The result identified 

creativity, enterprising, design, problem solving and managing change as key elements of innovation. 

The result also lists the key indicators (sub variables) of each identified innovative trait with an 

analysis of each sub-variable. 

Discussion of Findings 
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The findings of the study show that technologists in industries are looking for ways to innovate.  The 

findings also reveal that while there is a high degree of employee involvement, very little opportunity 

is given for innovation. Furthermore, the result of analysis shows that a supportive environment and 

culture is not maintained by employees. The result showed that in challenging times, technologists are 

more often than not, called upon to proffer solutions to difficult work situations, for example, when 

machines breakdown and affect production. Beyond that, the inputs of technologists are rarely sought 

to review work process and innovate products and services.  This finding is in line with Scott & 

Bruce (1994), which found that Innovative workplace behaviour is the outcome of three interacting 

systems - the individual, leadership, and the “climate for innovation”. In this climate or “culture” of 

innovation, employee engagement and leadership are often posited as important influences on both 

culture change and innovation.  

The result of analysis also developed a template for fostering innovation among technologists in 

industries. This is akin to Anna (2013) which identified Idea Formation,  Applying Innovation 

Techniques, Decision making, Design  and Problem Solving as core skills for innovation.  

 Conclusion 

 The paper concludes that employees, particularly those with vocational background are not 

given opportunity by employees for innovation. Their services are basically routine, requiring nothing 

more than stepping up when machines breakdown.  

 

Recommendations 

 Based on the findings of the study, the following recommendations are made 

1. Companies and industries should embrace innovation as a value and a core competency. 

2. Companies and industries should develop an innovative framework and culture that ensures 

that all employees are involved. 

3. Companies and industries should create opportunities for workers to showcase their 

innovative ideas and concepts. 

4. Employees should be encouraged to go on refresher courses, for the purpose of spurring 

innovation.  

5. A systematic and periodic training and retraining of workers should be carried out by 

management to ensure that resourcefulness is fostered. 
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