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Power engineering certification in Canada comprises a hierarchical, 
graduated system available to both young and adult learners. This paper 
offers insight into the knowledge gap regarding factors influencing 
Canadian power engineers’ decision to pursue advanced certification in 
the Provinces of British Columbia and Alberta, with implications for adult 
learning in the power engineering sector of Canada. Comprehension of 
factors that influence intentions for power engineering certification may 
illuminate barriers and enablers to adult learning and provide evidentiary 
knowledge to support a format that facilitates advancement of certification. 
The research methodology was quantitative correlational design in which 
linear and logistic regressions employing a modified Bonferroni equivalent 
alpha were utilised. An original survey was developed for the study and 
pilot tested for validity and reliability. The sample comprised 1st, 2nd, and 
3rd Class power engineers in British Columbia and Alberta. The dependent 
variable (DV) was the power engineers’ advancement intention. 



198  Clayton Mullen and Yohannes Mariam

In the context of this paper, advancement intention is an influence 
leading to the inclination or reluctance to pursue promotion, 
succession, or advancement in employment. The independent variables 
(IVs) were time commitment, educational support, locus of control, 
time elapsed since previous certification, responsibility, and peer 
appraisal. Revealed in the results were positive, statistically significant 
relationships between the DV of advancement intention and three of 
the six IVs. Time commitment, responsibility, and elapsed time exert 
statistically significant effects on advancement intention (DV). The 
three remaining IVs that did not exhibit significant relationships with 
the DV were educational support, locus of control, and peer appraisal. 
This indicated that the IVs of educational support, locus of control, and 
peer appraisal did not significantly influence the DV when compared 
to the significant influences of time commitment, responsibility, and 
elapsed time on the DV. Comprehension of the influential factors 
regarding the intention of Canadian power engineers to pursue 
advanced certification may assist industry and academia with 
insight into the barriers and enablers to higher certification, and the 
correlation of decision factors with advancement intention.

Keywords: Professional learning, adult education, Canadian power 
engineering, advancement.

Introduction

Canadian power engineering certification ranges from Fourth (lowest) 
to First Class (highest). Fifth Class certification was not included in 
the study. Power engineers constitute an indispensable component of 
the labour force (The Institute of Power Engineers, 2017). Canadian 
government officials mandate formal academic and practical power 
engineering certification for individuals working with pressurised 
vessels, systems, and thermodynamic processes (Safety Authority, 2017). 
The quality of evaluation in learning scenarios incorporating practical 
(practice-based) learning is critical to achieving learning outcomes 
and conferring skills and knowledge (Logue, 2017). The opportunity 
to advance is a strong motivator for career-driven individuals, and this 
motivation requires stewardship to facilitate advancement. ‘Cognitive 
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and motivational limitations exist for individuals and the constraints 
imposed upon their choices and actions within an organisation’ 
(Scott, & Davis, 2007, p. 36). The personal negotiation process 
driving the advancement decision was central to the study. How an 
individual introspectively identifies with learning and the learning 
process influences academic goal achievement (Altmann, 2011). This 
introspection is an individual’s subjective attitude or mindset towards 
learning. Anthropomorphically, the practical training component 
represents the skeleton and musculature of power engineering 
certification. The academic training component represents the brain 
and central nervous system of power engineering certification. The 
overarching power engineering program is the body, integrating the 
practical and academic elements. Power engineering offers education, 
training, and preparation extending from the operational to managerial, 
leadership, and business levels. 

The general problem central to this study was lack of understanding 
of the factors that drive Canadian power engineers’ decision to pursue 
advanced certification levels affecting the industry’s ability to fill job 
openings in regulatory-mandated senior roles. Lack of power engineers 
in the managerial echelon (First and Second Class) impedes industrial 
progress in areas such as energy exploration, power generation, and 
manufacturing in Canada (Global News, 2017). The specific problem is 
that Canadian power engineers are not pursuing advanced certification 
needed to fulfill critical positions. For example, the distribution of 
power engineers in British Columbia is five per cent, 14 per cent, 30 per 
cent and five per cent for First, Second, Third, and Fourth-Class power 
engineers, respectively (BCSA-BTAC, 2017; Safety Authority, 2017). 

Leaders and academicians require insight into factors inhibiting or 
inviting engineers to obtain higher level certification, and to gain 
perspective into the barriers and enablers to the academic and practical 
elements of adult engineering education. Contemporary approaches 
to adult learning include integration of work, home, and sociocultural 
environments with the objective of developing critical thinking and 
problem-solving skills, and to augment self-awareness (Allen, & Withey, 
2017; Logue, 2017). The purpose of this study was to explore the presence 
of relationships between the IVs (time commitment, educational support, 
locus of control, time elapsed since previous certification, responsibility, 
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and peer appraisal) and the DV (advancement intention). Understanding 
these relationships may assist in implementing measures that will reduce 
specific labour shortages in Canada’s Power and Energy industries. In 
Canada, for the period of 2011–2020, power engineering related job 
openings derivative of expansion and replacement demands are projected 
to rise to 11,310 with only 8,109 job seekers available for these positions 
(Working in Canada, 2012).

Examined in this study were the influence of predominantly structural 
(time commitment, elapsed time, access to educational support) 
and predominantly humanistic (locus of control, responsibility, peer 
appraisal) decision factors (variables) upon the decision to advance. 
Structural or humanistic labels cannot be absolutely assigned to each 
variable, as they are not mutually exclusive and may coexist within 
a variable. However, for the purposes of this paper, the six IVs were 
assigned as either structural or humanistic. Identifying which factors 
were amenable to intervention may provide avenues to support 
advancement. Saar, Täht, and Roosalu (2014) similarly classified 
barriers (variables) to continuing adult education as situational 
(structural/humanistic), institutional (structural), and dispositional 
(structural/humanistic). 

The study variables chosen were predicated upon the primary author’s 
20 years of direct experience as a power engineer, conversations and 
investigations during these years with a wide spectrum of industry and 
academic personnel, participation on power engineering, academic and 
technical advisory committees, higher-level education, and practical 
and academic exposure to the advancement process. Additionally, the 
identification of the study variables is rooted in Herzberg’s Two-factor 
theory of motivators and hygiene factors (Hunter, 2012; Reif, 1975; 
Tuwei, Matelong, Boit, & Tallam, 2013; Yang, 2011) and supporting 
models including Maslow’s hierarchy (Bille, 1978; Hunter, 2012; 
Johnson & Mortimer, 2011; Loscocco, 1989; Martin & Tuch, 1993), 
attribution theory (Ghonsooly & Shirvan, 2011; Jarvis, 2005; Weiner, 
1979), and expectancy theory (Latane, Williams, & Harkins, 1979; Tyagi, 
2010). For example, Herzberg’s motivators and hygiene factors relate to 
the variables in this study, as motivators and hygiene factors may create 
the appropriate conditions for job satisfaction, or not detract from job 
satisfaction, as influences on the advancement decision. 
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The study was guided by the following research questions: What is the 
relationship between power engineers’ intention to: (a) upgrade and the 
time commitment associated with First- or Second-Class certification? 
(b) upgrade and access to educational support for First or Second-Class 
certification? (c) upgrade and locus of control associated with First- or 
Second-Class certification? (d) upgrade and time elapsed since previous 
certification? (e) upgrade and the level of responsibility associated 
with First or Second-Class certification? (f) upgrade and peer appraisal 
associated with First or Second-Class certification? The null and 
alternative hypotheses reflect the research questions.

Power engineers ascending the class hierarchy face time commitment 
demands. The power engineer determines whether potential rewards 
associated with advancement warrant the additional time commitment 
to the workplace (Koubova, & Buchko, 2013). It is appropriate to assess 
work as a single constituent of life satisfaction, instead of the primary 
component in terms of life-work balance (Koubova, & Buchko, 2013). 
Relinquishing leisure or family time affects the family unit (Mubanga, & 
Nyanhete, 2013). Access to educational support is critical in self-directed 
learning and career advancement, while self-directed learners carried the 
most responsibility for deciding what was to be learned, and the method 
and rate of learning (Confessore, & Kops, 1998; Thurasamy, Lo, Amri, & 
Noor, 2011). Regardless of age, a gap (elapsed time) in academic study 
has implications for each individual (Znidarsic, 2012). How a student 
introspectively identifies with learning and the learning process influences 
academic goal achievement (Altmann, 2011). The individual considering 
upgrading after years of non-study is characterised as a mature learner, 
who must manage habits and behaviours embedded by experience 
(Willans, & Seary, 2011). The concept of responsibility is a subjective 
attribute of decision makers. Levels of responsibility untenable to one 
individual are manageable to another. The consequences of responsibility 
for the individual are not entirely positive (Hall, & Ferris, 2011). The 
manner in which their peers perceive and appraise others is a strong driver 
of behaviour, while fear of failure and accompanying judgment can eclipse 
the desire to advance, contingent upon the significance of the activity to 
the individual (Bélanger, Lafrenière, Vallerand, & Kruglanski, 2013). 

The locus of control variable, while not identified in the analysis as 
statistically significant, is contextually relevant with the study variables. 
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An individual’s locus of control orientation dictates how an individual 
perceives personal control over his/her life. Individuals possessing 
internal control loci accredit outcomes as consequences of personal 
actions (Igbeneghu, & Popoola, 2011). Individuals possessing an 
external locus of control assign outcomes to unmanageable phenomena 
such as luck, fate, or destiny (Igbeneghu & Popoola, 2011). Comparable 
studies in direct alignment with Canadian power engineering attraction/
retention and advancement intention are few. Existing literature related 
to advancement intention and the six decision factors comprising each 
IV was available for consideration independently. Governing concepts 
were value system drivers including Herzberg’s two-factor theory, 
Maslow’s hierarchy of needs, locus of control, expectancy, prospect and 
attribution theories. 

Method and design 

A quantitative method was employed to collect and analyse numerical 
data using a five-point Likert-type ordinal-level survey as the data 
collection instrument. A survey instrument was appropriate for the 
quantification of subjective variables for correlational analysis. Likert-
type scales are insensitive to linear transformation (Dobrovolny, & 
Fuentes, 2008). Quantitative studies provide a broader view of the 
phenomena under investigation (Hahs-Vaughn, & Lomax, 2013; Walker, 
& Madden, 2012). Statistical analysis comprised correlational analysis 
employing Spearman’s rho, multiple linear regression (MLR) to generate 
multiple correlational values, and ordinal (ordered) logistic regression 
(OLR) using a modified Bonferroni equivalent alpha. Once Institutional 
Review Board (IRB) approval was secured, the survey instrument was 
pilot-tested antecedent to the main study data collection. The research 
design using Spearman’s rho and MLR to generate correlations, 
followed with OLR to generate odds ratios, was appropriate to identify 
if the intent to upgrade fluctuates with decision factors. Spearman’s 
rho tested the null hypotheses and determined if particular decision 
factors corresponded with advancement intention. Spearman’s rho is 
a very commonly used correlative measure when analysing data that 
are not interval-level and assesses covariance between two variables 
(Hahs-Vaughn, & Lomax, 2013; Walker, & Madden, 2012). OLR is 
appropriate in cases where the DV is an ordinal variable, and when 
the researcher seeks to determine the extent to which one or more 
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predictors affect this ordinal DV (Harrell, 2015; Hosmer, & Lemeshow, 
2004; Orme, & Combs-Orme, 2009). The design aligned with study 
objectives of determining the presence or absence of correlations 
between advancement intention and decision factors influencing 
advancement intention. Study weaknesses may be related to the weaker 
non-probability convenience sampling method (Christensen, Johnson, & 
Turner, 2011), and a smaller sample size limiting the potential to detect 
true relationships among the study variables (Vogt, 2007).

Sample

The population consisted of Canadian certified power engineers working 
primarily in registered, First Class facilities (BC Power Engineer, 2013 
in British Columbia and Alberta. The population of First, Second, and 
Third-Class engineers (Statistics Canada, 2011) was estimated at 4700. 
The total population figure is difficult to confirm since once an individual 
attains certification, it is seldom re-registered. The electronic survey 
link was emailed to each facility Chief Power Engineer who acted as the 
facility contact agent. The contact agent then emailed the link to all First, 
Second, and Third-Class Power Engineers at their facility. Chief Power 
Engineers are the ideal contact agents for distribution of the survey link to 
their power engineering employees. The Chief Engineer has direct control 
over power engineers at their respective facility and ensures that power 
engineers meet regulatory requirements. The Chief Power Engineers were 
asked to encourage survey participation. Initially, a target sample size of a 
minimum of 150 participants was approximated for the main study. The 
figure was established through incipient communication with the facility 
contact agents and a priori power analyses. A priori power analyses were 
conducted in G*Power 3.1.9.2 specifying a correlation and assuming a 
bivariate normal model was used. 

A priori analyses are performed before a study is conducted as a 
method for determining sample size and controlling statistical power 
(Bredenkamp, 1969; Hager, 2006). Additional specifications consisted 
of a one-tailed test, an alpha of 0.05, a minimum statistical power of 
0.80, a weak correlation of 0.2, along with a null hypothesis of zero 
correlation (Faul, Erdfelder, Lang, & Buchner, 2007). The results of the 
analysis indicated a minimum sample size of 153 in order to achieve 
a minimum statistical power of 0.80. The initial estimated attainable 
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sample from the participating facilities was approximately 440. The 
survey generated 338 responses from the sample of 440, resulting in 
a 77% response rate. The 338 initial survey responses were reduced to 
298 as a result of missing or incomplete responses. Many of the power 
engineer participants work on a shift schedule and have access to a 
common work computer terminal. While multiple users (employees) use 
the same terminal, each employee had a unique, personal email address. 
Survey Monkey software allows multiple responses from the same 
Internet Provider address. Consequently, the data collection tool was 
designed for ease of use in terms of multiple users on a single terminal, 
time management, and simplicity. 

Instrument

A survey instrument was appropriate for the quantification of subjective 
variables for correlational analysis (Dobrovolny, & Fuentes, 2008), as 
the Likert-type scale is insensitive to linear transformation. Likert-type 
scale questions provide specific information. The researcher can sum the 
answers to the questions to get an overall rating, with composite rating 
scales tending to be more accurate than answers to single questions 
(Vogt, 2007). The survey was comprised of original questions plus 
validated, peer-reviewed locus of control survey questions (see Appendix 
A). An existing adaptable survey could not be located for use with the 
study. The original survey questions were conceptualised and adapted 
based on the research questions and hypotheses. The 23-question 
original survey contained one question for the DV of advancement 
intention. The IVs were represented by the following number of survey 
questions: (a) time commitment (4 questions); (b) educational support 
(4 questions); (c) locus of control (3 questions); (d) elapsed time (4 
questions); (e) responsibility (3 questions); and (f) peer appraisal (4 
questions) (see Appendix A). 

Several validated peer-reviewed locus of control survey questions (Sapp, 
& Harrod, 1993), from an existing survey, were integrated with the 
original survey questions to form a single survey. The locus of control 
validated survey questions were added to properly address the locus 
of control variable in the context of the study. The original survey 
instrument generated for the power engineering study was tested for 
validity and reliability. Pilot testing consisted of construct validity 
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testing via factor analysis, reliability testing (internal consistency) using 
Cronbach’s alpha, and content validity testing using Lawshe’s CVR 
(Kline, 2014; Lawshe, 1975; Yurdugul, 2008). Cronbach’s alpha is a 
measure of internal consistency or scale reliability for the original survey 
instrument used in this study. Cronbach’s alpha determined the extent 
to which the items in the survey are related. For the original survey, 
the Cronbach’s alpha value exceeded the acceptable threshold of 0.7 
(Nunnaly, & Bernstein, 1994). 

The appropriate pilot study sample size for pilot testing the data 
collection instrument (survey) was determined via G*Power as with 
the main study. A priori power analysis indicated a sample size of 
approximately 30 for the pilot study. Pilot testing required three 
iterations, with 31 respondents per iteration, before establishing 
acceptable construct validity, reliability/internal consistency, and 
content validity. The result of the final pilot test indicated an acceptable 
factor structure for construct validity from the rotated component 
matrix of 0.803 to 0.913 (The importance of pilot studies, 2001). 
Cronbach’s alpha values exceeded 0.7 on the third pilot test and were 
deemed acceptable (Yurdugul, 2008). The calculated Lawshe’s CVR for 
the pilot study was 0.92, which exceeded the acceptable threshold value 
of 0.56 (Lawshe, 1975). Therefore, the survey instrument was deemed 
appropriate for use in the main study. Pilot study data were downloaded 
directly from the Survey Monkey database into a Statistical Product and 
Service Solutions (SPSS v24) data file and statistically analysed using 
SPSS software. The data for the pilot study were not included in the data 
used for the main study. 

Data collection

Consistent with individual participant protections, collected data 
were treated as undifferentiated to protect organisational identity 
and unsolicited exposure. Data were collected in a non-interventional 
manner without manipulating the IVs or disturbing the population. The 
informed consent form was embedded in the electronic survey. Data was 
collected electronically via a survey link emailed to each facility Chief 
Engineer (contact agent). The contact agent then emailed the link to all 
First, Second, and Third-Class Power Engineers at their facility.
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Analysis

Initially, Likert-type scale responses were coded from (strongly disagree 
= 1) to (strongly agree = 5). The coding was reversed to (strongly agree 
= 1) to (strongly disagree = 5) prior to uploading the data to the SPSS 
data file. The data were recoded with the reversed coding so that SPSS 
comparisons could be made with ‘strongly disagree’ as the base category. 
For OLR, SPSS makes comparisons with the highest coded (numbered) 
category as the base category. During data analysis Spearman’s rho 
was used to evaluate the degree to which the relationship between 
two variables can be explained via a monotonic function. OLR was 
chosen to follow Spearman’s rho to add methodological strength to the 
analysis. Spearman’s rho served to test for the existence, magnitude, 
and direction of the relationship between two non-normally distributed 
measures, making this test an appropriate choice for the current study 
(Hahs-Vaughn, & Lomax, 2013). Ordinal-level measurement aligns with 
Likert-type scales and Spearman’s rho, as well as OLR analysis. The 
summative benefit of following Spearman’s rho with OLR methodology 
is that the impact of each IV on the DV is determined through OLR, 
while controlling for all other IVs included in the analysis (Harrell, 2015; 
Hosmer, & Lemeshow, 2004; Orme, & Combs-Orme, 2009). Following 
Spearman’s rho and multiple regressions with OLR provides the 
researcher with correlation values and odds ratios as composite tools for 
investigation of research hypotheses. 

A modified Bonferroni equivalent -α of 0.0083 was calculated for this 
study to manage Type 1 error. Since numerous statistical tests were 
employed, a modified Bonferroni equivalent alpha was generated to 
account for cumulative error resulting from myriad tests. The objective 
of the modified Bonferroni adjustment was to make it difficult for a 
single test to be more statistically significant than another test (Jaccard, 
& Wan, 1996; Holland, & Copenhaver, 1988; Holm, 1979). As the 
Bonferroni equivalent -α calculated for this study was 0.0083, for tests 
using the same database, the Bonferroni adjusted level of significance 
had to be less than or equal to 0.0083 in order to obtain statistical 
significance for any one test. A probability value of less than 0.0083 for 
a single test would be deemed statistically significant. Conversely, a test 
statistic would be deemed non-significant if it resulted in a probability 
value greater than 0.0083. 
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Results 

Revealed in the results were positive and significant relationships 
between the DV of advancement intention and three of the six IVs. 
Time commitment, responsibility, and elapsed time exert a statistically 
significant effect on advancement intention. The IVs were initially analyzed 
with Spearman’s rho as high-level screening criteria, prior to MLR and 
OLR, to determine if the IV should be included in a predictive model.

Positive and statistically significant relationships were observed between 
(i) time commitment [(r = 0.70, r2 = 0.49, p < 0.001)] / [Exp_B = 4.524 
(95% CI, 3.129 to 6.542), Wald χ2(1) = 64.357, p < 0.001] and the DV, 
(ii) responsibility [(r = 0.52, r2 = 0.27, p > 0.001)] / [Exp_B = 2.471 
(95% CI, 1.467 to 4.163), Wald χ2(1) = 11.554, p = 0.001] and the DV, 
and (iii) time elapsed [(r = 0.50, r2 = 0.25, p < 0.001)] / [Exp_B = 0.343 
(95% CI, 0.226 to 0.521), Wald χ2(1) = 25.178, p < 0.001] and the DV. 

Study findings failed to confirm the presence of statistically significant 
relationships between (i) educational support [(r = 0.41, r2 = 0.17, p < 
0.001)] / [Exp_B = 0.851 (95% CI, 0.538 to 1.347), Wald χ2(1) = 0.473,  
p = 0.492], (ii) locus of control [(r = 0.18, r2 = 0.03, p = 0.054)] / 
[Exp_B = 0.732 (95% CI, 0.503 to 1.064), Wald χ2(1) = 2.675, p = 
0.102], and (iii) peer appraisal [(r = 0.34, r2 = 0.12, p > 0.001)] / 
[Exp_B = 1.374 (95% CI, 0.827 to 2.284), Wald χ2(1) = 1.503, p = 0.22] 
and the DV.

Statistically significant results for time-based variables (time 
commitment and time elapsed) were anticipated and intuitive. 
Statistically significant results for responsibility, while intuitive, were 
less predictable as personal predispositions toward responsibility vary. 
The lack of a statistically significant effect for locus of control on the 
DV was surprising given the behavioural (introversion/extroversion) 
influences on decision-making. 

Discussion 

Canadian power engineering certification comprises both academic 
and practical components. The academic component is delivered via 
an educational institute and constitutes formal learning. The practical 
learning component is delivered in the workplace environment and 
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encompasses field-based learning and exposure to processes, which 
may include pressurized vessels, systems, and thermodynamic 
operations. The practical component, while equally important, is less 
formalized than the academic portion of power engineering training 
and certification. Akinsooto and Akpomuje (2018) described four 
stages of informal learning: (a) tacit (socialization); (b) incidental 
(unintentional); (c) explicit (partially intentional); and (d) self-directed 
(fully intentional). Informal learning exists, in differing proportions, 
in both academic and practical learning processes. The power engineer 
pursuing certification through academic and practical avenues may 
move along the continuum from tacit to self-directed learning in the 
same subject matter area from both academic and practical perspectives. 
Focus on formal and informal learning processes is fundamental to 
acquiring knowledge in both academic and practical environments. 
The three IVs displayed significant relationships with the DV are time 
commitment, responsibility, and time elapsed. 

Time commitment 

The statistically significant value for time commitment (T-Average) 
at 5% level of significance (p = 0.001), was less than the modified 
Bonferroni equivalent alpha of 0.0083. Exp_B or the odds ratio 
indicates the likelihood of an event occurring. The Exp_B value of 4.524 
indicated that an increase in time commitment is associated with power 
engineers being more committed to certification upgrade (advancement 
intention). For every one-unit increase on the five-point Likert-type 
scale response for time commitment, a 4.524-fold increase exists in 
the likelihood of committing to upgrading. If time commitment can 
be favourably influenced, commitment to upgrade can be theoretically 
influenced 4.524 times. Whether it is the estimate coefficients or Exp_B, 
when the variable is statistically significant, its estimates fall within the 
95% confidence interval.

Responsibility 

A statistically significant p-value (Sig) of 0.001 for responsibility 
was achieved and was less than the modified Bonferroni equivalent 
of 0.0083. The Exp_B (odds ratio) of 2.471 signified that a one unit 
increase in responsibility is associated with an increase in the odds of 
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being likely to commit to certificate upgrade (advancement intention). 
Simply, for one (1) unit increase on the 5-point Likert-type scale 
response, a 2.471-fold increase exists in the likelihood of committing to 
upgrading. If responsibility can be framed favourably, commitment to 
upgrade can be theoretically influenced 2.471 times. 

Time elapsed 

A significant p-value (Sig) of < 0.001 for elapsed time was generated, 
which is less than the modified Bonferroni equivalent of .0083. The 
Exp_B value for elapsed time is 0.343. For elapsed time, the odds 
ratio multiplier approximates 0.31. An odds ratio of 0.31 (i.e., 69% 
decrease in the odds ratio), indicates a one unit increase in elapsed 
time is associated with a 69% decrease in the odds of being likely to 
commit to certificate upgrade (advancement intention). Note that the 
elapsed time variable, instinctively, has an inverse relationship with 
advancement intention. Positive responses to the survey question 
for this variable indicate elapsed time as an obstacle to certification 
advancement. To ameliorate the conceivable negative effect of elapsed 
time on advancement intention, mitigation strategies are required. 
Implementing incentives to encourage upgrading may minimise the 
adverse effects of elapsed time on advancement intention. 

Conclusion 

Time commitment 

Intuitively, increasing time committed to a task (e.g. upgrading) will 
confer positive outcomes toward task completion. Increasing time 
committed to a task elevates the potential for task completion. Power 
engineers as adult learners (>18 years) deciding to pursue advanced 
certification, by implication, make the choice to increase their workload 
through the addition of time devoted to study and homework in a mass 
balance exercise. Time relinquished to one function must be subtracted 
from another function. Attitudes toward study and homework play a 
large role in academic achievement as students gain maturity and enter 
a self-regulated learning environment (Chang, Wall, Tare, Golonka, & 
Vatz, 2014). Once the decision is made to pursue higher certification, 
arming power engineers with information relevant to effective time 
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management strategies is recommended to facilitate advancement. 
Effective learning requires objectives meaningful, actions designed to 
support the objectives, and effort expended to indicate achievement of 
these objectives (Macdougall, Epstein, & Highet, 2017). 

Chang et al. (2014) reported a positive association between time 
committed to study and homework, and the potential for facilitating 
successful outcomes. These potentials include quality of instruction, 
academic motivation, and intellectual ability (see also Chang et al., 2014), 
as factors important in encouraging the pursuit and sustainment of the 
desire for additional learning. The results of the current study denoting 
the benefits of increasing time committed to class level upgrading are 
supported in the literature, though not directly in terms of the power 
engineering discipline. Time committed to homework and study 
extended the time to learn outside the classroom and enhanced academic 
learning possibly through priming the active cognitive processing and 
learning functions (Cooper, 1989, 2001; Mayer, 2011; Rawson, Stahovich, 
& Mayer, 2016). Engagement is the amount of time that a student 
commits to a task, and operates as a mechanism to influence learning 
outcomes, as indicated by achievement (Rawson et al., 2016). 

Responsibility 

An increased level of responsibility associated with the job role, whether 
real or perceived, has different implications for each individual. 
Responsibility is a subjective concept that cannot be unequivocally 
expressed through conversation or literature. Additional quantitative, 
qualitative, or mixed methods research may enhance comprehension 
of responsibility as a key construct in accordance with the specific 
research area under investigation. An individuals’ affinity or repulsion 
for the challenge of responsibility must be learned and appreciated 
through practical experience and may either attract or deter the power 
engineer considering advancement. Creating attractive conditions 
surrounding job role responsibilities may attract the power engineer 
seeking greater challenges or encourage the power engineer who may 
be indecisive regarding upgrading. Job and career satisfaction tend 
to make employees enthusiastic in their work and provides a greater 
sense of responsibility (Kong, Cheung, & Zhang, 2010). The survey 
results indicated that responding affirmatively to statements framing 
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responsibility favourably correlated with an affirmative response to 
seeking advanced certification.

The power engineer pursuing advanced certification, and potentially 
a senior position with greater responsibility, will consider methods of 
adapting and managing this responsibility. The individual may conform 
to the job role, reject the job role, shape or modify the job role, or within 
limits, create a more idiosyncratically acceptable role (Afiouni, & Karam, 
2014). The astute manager or leader may assist to align entry into this 
role, within organisational limits, to suit an appropriate candidate in 
terms of role indoctrination and adapting to increased and changing 
demands (Afiouni, & Karam, 2014). As a recommendation, arranging 
probationary or trial periods in senior job roles accord the power 
engineer with exposure to new levels of responsibility. The probationary 
role ideally will provide the power engineer with job experience at a 
senior level, permits the employee to determine their suitability for the 
role, and allows managers to temporarily fill the position and examine 
specific candidates for the roles. 

Time elapsed 

The elapsed time variable, instinctively, has an inverse relationship 
with advancement intention. As the temporal gap between previously 
achieved certification and exposure to the study increases, presumably, 
advancement intention decreases. Cook (2010) cited that adult learners 
encountered different obstacles than full-time students in traditional 
academic environments. Elapsed time, or time passed, cannot be 
recovered. To ameliorate the conceivable negative effect of elapsed 
time on advancement intention, mitigation strategies are required. 
Implementing incentives to encourage upgrading may minimise the 
adverse effects of elapsed time on advancement intention. A similar 
inverse relationship was indicated in the literature review (Igbeneghu, 
& Popoola, 2011) between organisational commitment and the degree of 
an individual’s predisposition to externality (external locus of control).

Incentives must serve joint objectives of both the power engineer 
and management. If management and the employee have divergent 
objectives, positive outcomes are unlikely. Will (2015) stated that the 
method for changing perceptions regarding negative influences (e.g. 
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elapsed time) might not be shared by both management and employees 
(see also Klein, & Sorra, 1996; Kotter, & Schlesinger, 2008; Lines, 
2004; Rumelt, 1995; Zeffane, 1995). The initial step in encouraging the 
power engineer is to create the desire to upgrade, notwithstanding the 
temporal gap since prior certification or academic study. Management 
must work with employees to determine the type of incentives that 
may positively influence employee behaviour (Aisha, & Hardjomidjojo, 
2013). Similar to the variables of time commitment and responsibility, 
creating an upgrading plan involving the power engineer and leadership 
may produce the ideal environment for a positive outcome. 

The power engineer contemplating advancement after a lapse in time 
may have myriad motivations including enhancing their ability to 
compete in a knowledge-based environment (Ahmad, Abiddin, Badusah, 
& Pang, 2009: Lee, & Pang, 2014) or to fulfill the need to transfer 
effective learning skills to the workplace (see also Madsen, & Wilson, 
2006; Nirodha, Amaratunga, & Haigh, 2014). The power engineer, 
as an adult learner, may also be confronted with obstacles involving 
weak study practices, adapting to technology, time management, 
and anxiety stemming from a changing environment. The variables 
in the current study were segregated into structural and humanistic 
components. Barriers and enablers to upgrading may also be separated 
into structural/humanistic or cognitive/physical constituents (Cook, 
2010). A critical task for the power engineer, managers, leaders, and the 
educational institution is to evaluate the obstacles for each individual, 
prior to engaging with academic pursuits (Turcotte, 2015). Identifying 
and removing obstacles prior to certification upgrade may reduce 
anxiety for the power engineer and enhance confidence. 

Locus of control 

The locus of control variable, after analysis, did not indicate an 
acceptable correlation for inclusion in the predictive model. However, 
locus of control is a transitive variable with the potential to largely 
influence inherent decision-making processes and subsequently, more 
discreet decision components such as career path, educational pursuits, 
relationships, and leadership predispositions. The primary author’s 
experience indicates that this variable has the potential to perceptively 
influence the other IVs in the study, through the transitive properties of 
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personal control loci. Internal or external loci held by the participants 
may affect responses to survey questions probing time commitments, 
requirements for support, elapsed time since previous certification, 
responsibility assessments, and peer appraisal. Personality factors 
derivative of locus of control, such as introversion/extroversion and 
leader/follower orientation may relate to advancement intention. 

In conclusion, advancement intention and decision variables such 
as time commitment, effect of lapses in times on study, educational 
support systems, moderating effects of responsibility, peer appraisal, 
and locus of control were studied. The results of the study provide sound 
evidence for the presence of significant relationships between the IVs 
of time commitment, responsibility, and elapsed time with the DV of 
advancement intention. The study was conducted in western Canada. 
However, the method employed, and the findings could be potentially 
applicable to the rest of Canada, as well as to other countries that exhibit 
similar power engineering advancement guidelines. The findings of the 
present study clearly include conditions that may enhance or facilitate 
advancement in power engineer class and conditions that may attract 
and/or retain power engineers. Potential exists for application of study 
findings in other fields requiring formal certification. 

Investigated in the current study were the theoretical (academic) and 
practical (operational) elements of power engineering certification, 
and the power engineering archetype. The elements are pervasive and 
inherent to many career paths including information management, 
science-based study, and business. Preparation and training for power 
engineering encompasses quantitative aspects similar to the disciplines of 
hard science and qualitative aspects inherent to business, management, 
and leadership. The focus of the current study was to understand the 
bridging mechanisms required to enable both quantitative and qualitative 
aspects in the power engineer. The understanding is valuable for general 
preparation and career path development. 

Canadian power engineering offers an attractive career path. The power 
engineering discipline integrates practical field-level work experience 
with rigorous academic study through a graduated and progressive 
certification hierarchy. Power engineering sets the foundation for 
advancement in industry and academia, in conjunction with the desires 



214  Clayton Mullen and Yohannes Mariam

and needs of the power engineer. Training in power engineering accrues 
benefits for the individual, industry, and academia. 

Limitations 

Limitations may arise from the validity and reliability of the pilot 
study for the original survey. Employing ‘combined’ measures with 
OLR, rather than ‘individual’ measures, reduced the overall number 
of tests required in the analysis. Fewer tests assisted to manage Type 
1 error, but when combining measures into a single measure for the 
purposes of analysis, reliability needs to be sufficiently high for this to 
be appropriate (Bland, & Altman, 1997). The results of the study were 
also limited by the number of participants available to participate in 
the survey. Wildfires in the Fort McMurray region (The Globe and Mail, 
2016), and the lower commodity price for oil (Patterson, 2016; Low oil 
prices, 2015) adversely affected the facilities and the sample responses. 
As convenience sampling was used in the current study, any results 
obtained can only be applied to the sample analysed. To the extent 
that the characteristics of the convenience sample resembled or could 
be used to represent certified power engineers in other provinces, the 
results of the study can be important to interprovincial-certified, power 
engineering community. The generalisation of results found to the 
population from which the sample was derived, or any other population, 
would need to be tentative at best. The sample was limited to two 
Canadian provinces, with the results being less generalisable to other 
geographical areas. This paper provides a foundational quantitative 
platform for further power engineering research.

Recommendations for future research 

Locus of control was considered in the current study as an influence 
on advancement intention. A future qualitative study with a focus on 
personal control loci may produce deeper and more meaningful results 
with a different sample. Locus of control predispositions are rarely 
polarised as fully internal or fully external. An internalised locus does 
not presuppose complete free will. An externalised locus does not 
presuppose a completely deterministic universe. Positions along the 
locus of control continuum represent individual perspectives, thought, 
values, needs, motivations, and situatedness. If the astute manager, 
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leader, or academic can recognise these positional elements in an 
individual, they may leverage the attributes to support and develop the 
individual aspiring to succeed. Further research on locus of control in 
relation to decision-making is recommended. Loci of control factors 
are fertile areas for further academic investigation, perhaps through 
cross-sectional or longitudinal studies to investigate causation. Future 
research should also include similarly affected industries confronted 
with the challenge of recruiting 1st and 2nd Class Power Engineers, and 
an investigation of the cultures in affected organisations for similarities 
and differences. 

Research regarding the joint management of change between 
stakeholders and principals involved in the change process is 
recommended. Changes are required to overcome barriers and 
enhance enablers to the upgrading process. In the current study, the 
stakeholders are power engineers, and industry and academic agents. 
Change requires postulating the problem, generating hypotheses, and 
testing for relationships between conjectural solutions and outcomes. 
Tucker, Hendy, & Barlow (2015) cited change theory as a predictive 
assumption regarding the relationship between desired changes and 
the actions that might affect the changes (see also Kezar, Gehrke, & 
Elrod, 2015). The stakeholders as change agents ideally work as a 
team, but with specifically identified roles for enabling an upgrading or 
advancement process. Tucker, Hendy and Barlow (2015) contended that 
facilitating change in healthcare organisations required clarity of role 
assignments in the change process. Role assignment is a determining 
factor for improving change management processes (Greenhalgh, 
Robert, Macfarlane, Bate, & Kyriakidou, 2004). Research in the area 
of change agency may be generalisable to many areas in industry and 
academia, including power engineering. Change agency is a central 
aspect in the decision to pursue advancement certification. The power 
engineer, or adult learner, must remove obstacles to advancement 
through changing internal or external aspects of the learning process to 
facilitate advancement. The ability to manage change creates conditions 
for learning and advancement. 



216  Clayton Mullen and Yohannes Mariam

References

Afiouni, F., & Karam, C. M. (2014). Structure, agency, and notions of career 
success. Career Development International, 19(5), 548–571. doi:10.1108/
cdi-01-2013-0007

Ahmad, A. R., Abiddin, N. Z., Badusah, J., & Pang, S. W. (2009). Computer 
usage and achievement among adults in rural area Malaysia. Journal of 
Social Sciences, 5(1), 1–8. doi:10.3844/jssp.2009.1.8

Aisha, A. N., & Hardjomidjojo, P. (2013). Effects of working ability, working 
condition, motivation and incentive on employees’ multi-dimensional 
performance. International Journal of Innovation, Management and 
Technology, 4(6), 605. doi:10.7763/IJIMT.2013.V4.470

Akinsooto, T. A., & Akpomuje, P. Y. (2018). Achieving Sustainable Development 
Goals through Adult Informal Learning. Australian Journal of Adult 
Learning, 58(3), 426–448. Retrieved from https://search-ebscohost-com.
proxy1.ncu.edu/login.aspx?direct=true&db=eric&AN=EJ1199853&site=e
ds-live

Allen, P., & Withey, P. (2017). The student customer phenomenon. Journal 
of Higher Education Theory and Practice, 17(3), 45–56. Retrieved from 
http://ezp.waldenulibrary.org/login?url=https://search-proquest-com.ezp.
waldenulibrary.org/docview/1926895801?accountid=14872

Altmann, T. K. (2011). Registered nurses returning to school for a Bachelors’ 
degree in nursing: Issues emerging from a meta-analysis of the research. 
Contemporary Nurse: A Journal for the Australian Nursing Profession, 
39(2), 256–272. doi:10.5172/conu.2011.256

BCSA - BTAC Item 2.2.1 Power Engineers Exam Report. (2017). Retrieved from 
http://www.safetyauthority 

BC Power Engineer, Boiler, Pressure Vessel, and Refrigeration Safety 
Regulation Safety Standards Act, 2013. (2013). Retrieved from 
http://www.bclaws.ca/EPLibraries/ bclaws_new/document/ID/
freeside/17_104_2004#section44

Bélanger, J. J., Lafrenière, M. K., Vallerand, R. J., & Kruglanski, A. W. (2013). 
Driven by fear: The effect of success and failure information on passionate 
individuals’ performance. Journal of Personality and Social Psychology, 
104(1), 180–195. doi:10.1037/a0029585

Bille, D. A. (1978). Planning staff development: ‘Theory X or theory Y?’. The 
Journal of Continuing Education in Nursing, 9(6), 10–15. Retrieved from 
http://www.healio.com/nursing/journals/jcen/1978-11-9-6

Bland, J. M., & Altman D. G. (1997). Cronbach’s alpha. British Medical Journal, 
314(7080), 572. 



Adult learning: Barriers and enablers to advancement in Canadian power engineering 217

Bredenkamp, J. (1969). Über die Anwendung von Signifikanztests bei Theorie-
testenden Experimenten [The application of significance tests in theory-
testing experiments]. Psychologische Beiträge, 11, 275–285.

Chang, C. B., Wall, D., Tare, M., Golonka, E., & Vatz, K. (2014). Relationships 
of attitudes toward homework and time spent on homework to course 
outcomes: The case of foreign language learning. Journal of Educational 
Psychology, 106(4), 1049–1065. doi:10.1016/j.learninstruc.2007.02.009

Christensen, L. B., Johnson, R. B., & Turner, L. A. (2011). Research methods, 
design, and analysis. Boston, MA: Allyn & Bacon.

Confessore, S. J., & Kops, W. J. (1998). Self-directed learning and the learning 
organization. Human Resource Development Quarterly, 9 (4), 365–375. 
doi:10.1002/hrdq.3920090407

Cook, N. A. (2010). Becoming an andragogical librarian: Using library 
instruction as a tool to combat library anxiety and empower adult learners. 
New Review of Academic Librarianship, 16(2), 208–227. doi:10.1080/1361
4533.2010.507388

Cooper, H. (1989). Homework. White Plains, NY: Longman. doi:10.1037/11578-
000 

Cooper, H. (2001). The battle over homework (2nd ed.). Thousand Oaks, CA: 
Corwin.

Dobrovolny, J., & Fuentes, S. (2008). Quantitative versus qualitative evaluation: 
A tool to decide which to use. Performance Improvement, 47(4), 7–14. 
doi:10.1002/pfi.197

Faul, F., Erdfelder, E., Lang, A-G., & Buchner, A. (2007). G*Power 3: A flexible 
statistical power analysis program for the social, behavioral, and biomedical 
sciences. Behavior Research Methods, 39(2), 175–191. doi:10.3758/bf03193146

Ghonsooly, B., & Shirvan, M. E. (2011). On the relation of locus of control and 
L2 reading and writing achievement. English Language Teaching, 4(4), 
234–244. doi:10.5539/elt.v4n4p234

Global News. (2017). We desperately need them’: Calgary program fast tracks 
power engineers. Retrieved from https://globalnews.ca/news/2182883/we-
desperately-need-them-calgary-program-fast-tracks-power-engineers/

Greenhalgh, T., Robert, G., Macfarlane, F., Bate, P., & Kyriakidou, O. (2004). 
Diffusion of innovations in service organizations: Systematic review and 
recommendations. The Milbank Quarterly, 82(4), 581–629. doi:10.1111/
j.0887-378x.2004.0035= 25.x

Hager, W. (2006). Die Fallibilität empirischer Daten und die Notwendigkeit der 
Kontrolle von falschen Entscheidungen [The fallibility of empirical data and 
the need for controlling for false decisions]. Zeitschrift für Psychologie, 214, 
10–23.



218  Clayton Mullen and Yohannes Mariam

Hall, A. T., & Ferris, G. R. (2011). Accountability and extra-role behavior. 
Employee Responsibilities and Rights Journal, 23(2), 131–144. doi:10.1007/
s10672-010-9148-9

Hahs-Vaughn, D., & R. Lomax. (2013). An Introduction to Statistical Concepts, 
3rd edn. New York: Routledge

Harrell, F. (2015). Regression modeling strategies: With applications to linear 
models, logistic and ordinal regression, and survival analysis. New York, 
NY: Springer.

Holland, B. S., & Copenhaver, M. (1988). Improved Bonferroni-type multiple 
testing procedures. Psychological Bulletin 104: 145–149. doi:10.1037//0033-
2909.104.1.145

Holm, S. (1979). A simple sequentially rejective multiple test procedure. 
Scandinavian Journal of Statistics, 6, 65–70. Retrieved from https://www.
jstor.org/stable/ 4615733?seq=1#page_scan_tab_contents

Hosmer, D. W., & Lemeshow, S. (2004). Applied logistic regression. New York, 
NY: John Wiley & Sons.

Hunter, M. (2012). How motivation really works: Towards an emoto-motivation 
paradigm. Economics, Management and Financial Markets, 7(4), 138–196. 
Retrieved from https://www.researchgate.net/publication/260249179_
How_ Motivation_Really_Works_Towards_an_Emoto-Motivation_
Paradigm

Igbeneghu, B. I., & Popoola, S. O. (2011). Influence of locus of control and job 
satisfaction on organizational commitment: A study of medical records 
personnel in university teaching hospitals in Nigeria. Library Philosophy 
and Practice, 1–22. Retrieved from http://digitalcommons.unl.edu/cgi/
viewcontent.cgi? article=1606&context=libphilprac

Jaccard, J. J., & Wan, C. K. (1996, March). LISREL approaches to interaction 
effects in multiple regression. In series: Quantitative applications in the 
social sciences. Thousand Oaks, CA: Sage. doi:10.4135/9781412984782

Jarvis, M. (2005). The psychology of effective learning and teaching. London, 
England: Trans-Atlantic Publications. 

Johnson, M. K., & Mortimer, J. T. (2011). Origins and outcomes of judgments 
about work. Social Forces, 89(4), 1239–1260. doi:10.1093/sf/89.4.1239 

Kezar, A., Gehrke, S., & Elrod, S. (2015). Implicit theories of change as a barrier 
to change on college campuses: An examination of STEM reform. Review of 
Higher Education, 38(4), 

Klein, K. J., & Sorra, J. S. (1996). The challenge of innovation implementation. 
Academy of Management Review, 21(4), 1055–1080. doi:10.2307/259164

Kline, P. (2014). An easy guide to factor analysis. Routledge.



Adult learning: Barriers and enablers to advancement in Canadian power engineering 219

Kong, H., Cheung, C., & Zhang, H. Q. (2010). Career management systems: 
what are China’s state-owned hotels practicing?. International 
Journal of Contemporary Hospitality Management, 22(4), 467–482. 
doi:10.1108/95961190980000616

Kotter, J. P., & Schlesinger, L. A. (2008, July/ August). Choosing strategies of 
change. Harvard Business Review, 2–8. doi:10.1007/978-1-349-20317-8_21

Koubova, V., & Buchko, A. A. (2013). Life-work balance. Management Research 
Review, 36(7), 700–719. doi:10.1108/MRR-05-2012-0115

Latane, B., Williams, K., & Harkins, S. (1979). Many hands make light the work: 
The causes of consequences of social loafing. Journal of Personality and 
Social Psychology, 37(6), 822–832. doi:10.1037//0022-3514.37.6.822

Lawshe, C.H. (1975). A quantitative approach to content validity. Personnel 
Psychology, 28, 563–575. doi:10.1111/j.1744-6570.1975.tb01393.x

Lee, P-L., & Pang, V. (2014). The influence of motivational orientations on 
academic achievement among working adults in continuing education. 
International Journal of Training Research, 12(1), 5–15. doi:10.5172/
ijtr.2014.12.15

Lines, R. (2004). Influence of participation in strategic change: resistance, 
organizational commitment and change goal achievement. Journal of 
Change Management, 4(3), 193–215. doi:10/1080/1469701042000221696

Logue, N. C. (2017). Evaluating practice-based learning. Journal of Nursing 
Education, 56(3), 131–138. http://dx.doi.org.ezp.waldenulibrary.
org/10.3928/01484834-20170222-03

Low oil prices cause pause, but not panic, in Fort McMurray. (2015, February). 
CTV News. Retrieved from http://www.ctvnews.ca/business/low-oil-prices-
cause-pause-but-not-panic-in-fort-mcmurray-1.2216452

Loscocco, K. A. (1989). The instrumentally oriented factory 
worker: Myth or reality?. Work and Occupations, 16(1), 3–25. 
doi:10.1177/0730888489016001001

Macdougall, C., Epstein, M., & Highet, L. (2017). Continuing professional 
development: Putting the learner back at the centre. Archives of Disease in 
Childhood. Education and Practice Edition, 102(5), 249. Retrieved from 
http://dx.doi.org.ezp.waldenulibrary.org/10.1136/archdischild-2016-310864

Madsen, S. R., & Wilson, I. (2006). The influence of Maslow’s humanistic views 
on an employee’s motivation to learn. Paper presented at the Mountain 
Plains Management Conference, Orem, UT, October. Retrieved from http://
works.bepress.com/susan_madsen/83

Martin, J. K., & Tuch, S.A. (1993). Black-white differences in the value 
of job rewards revisited. Social Science Quarterly 74(4), 884–901. 
doi:10.1037/0003-066X.59.1.29 



220  Clayton Mullen and Yohannes Mariam

Mayer, R. E. (2011). Applying the science of learning. Upper Saddle River, NJ: 
Pearson.

Mubanga, R., & Nyanhete, T. C. (2013). Institutional response to challenges 
faced by workers in balancing work and family responsibilities in a 
Zimbabwean university. Public Administration Research, 2(2), 201–209. 
doi:10.5539/par.v2n2p201

Nirodha, G. F., Amaratunga, D., & Haigh, R. (2014). The career advancement 
of the professional women in the UK construction industry. Journal of 
Engineering, Design and Technology, 12(1), 53–70. doi:10.1108/JEDT-04-
2012-0018

Nunnaly, J. C., & Bernstein, I. H. (1994). Psychometric theory. Sydney, 
Australia: McGraw-Hill.

Omurtag, Y. (2009). What is engineering management? A new look at 
an old question. Engineering Management Journal, 21(4), 3–6. 
doi:10.1080/10429247.2009. 11431839 

Orme, J. G., & Combs-Orme, T. (2009). Multiple regression with discrete 
dependent variables. New York, NY: Oxford University Press.

Patterson, L. (2016). Adjusting to the fall in commodity prices: One step 
at a time. Bank of Canada. Retrieved from http://www.bankofcanada.
ca/2016/03/adjusting-fall-commodity-prices/

Rawson, K., Stahovich, T. F., & Mayer, R. E. (2016). Homework and 
achievement: Using Smartpen technology to find the connection. Journal of 
Educational Psychology, doi:10.1037/edu0000130

Reif, W. E. (1975). Intrinsic versus extrinsic rewards: Resolving the controversy. 
Human Resource Management (Pre-1986), 14(2), 2–10. doi:10.1002/
hrm.3930140202 

Rumelt, R. P. (1995). Precis of inertia and transformation. Retrieved from 
www.anderson.ucla. edu/faculty_pages/dick.rumelt/Docs/Papers/ 
berkeley_precis.pdf

Saar, E., Täht, K., & Roosalu, T. (2014). Institutional barriers for adults' 
participation in higher education in thirteen European countries. Higher 
Education, 68(5), 691–710. doi:http://dx.doi.org/10.1007/s10734-014-9739-8

Safety authority. (2017). Retrieved from http://www.safetyauthority.ca/licences-
certificates/exams-certificates/boiler#1st 

Sapp, S. G., & Harrod, W. J. (1993). Reliability and validity of a brief version 
of Levenson’s Locus of Control scale. Psychological Reports, 72, 539–550. 
Retrieved from http://www.soc.iastate.edu/sapp/soc512SappHarrod.pdf

Scott, W. R., & Davis, G. F. (2007). Organizations and organizing. Upper 
Saddle River, NJ: Prentice Hall.



Adult learning: Barriers and enablers to advancement in Canadian power engineering 221

Statistics Canada. (2011). Retrieved from http://www12.statcan.gc.ca/nhs-
enm/2011

The Fort McMurray fire: What’s happening now, and what you’ve missed. (2016, 
June). The Globe and Mail. Retrieved from http://www.theglobeandmail.
com/ news/alberta/the-fort-mcmurray-disaster-read-the-latest-weekend/ 
article29930041/

The importance of pilot studies. (2001, Winter). Social Research Update, 35 
Retrieved from http://sru.soc.surrey.ac.uk/SRU35.html

The Institute of Power Engineers. (2017). Retrieved from http://www.nipe.ca/
index2.html

Thurasamy, R., Lo, M-C., Amri, A. Y., & ati Noor, N. (2011). An analysis of 
career advancement among engineers in manufacturing organizations. 
International Journal of Commerce & Management, 21(2), 143–157. 
doi:10.1108/ 10569211111144346

Tucker, D. A., Hendy, J., & Barlow, J. (2015). The importance of role sending in 
the sensemaking of change agent roles. Journal of Health Organization and 
Management, 29(7), 1047–1064. doi:10.1108/jhom-12-2013-0279

Tyagi, P. K. (2010). Expectancy theory and social loafing in marketing research 
group projects. The Business Review, Cambridge, 14(3), 22–27. Retrieved 
from http://www.jaabc.com/brc.html

Tuwei, J. G., Matelong, K. N., Boit, S. R., & Tallam, K. Z. (2013). Promotion 
opportunity on employee career change decision: The case of a selected 
learning institution in Kenya. International Journal of Business and 
Management, 8(18), 53–62. doi:10.5539/ijbm.v8n18p53

Vogt, P. R. (2007). Quantitative research methods for professionals. Boston, 
MA: Pearson. 

Walker, J. T., & Madden, S. (2012). Statistics in criminology and criminal 
justice. Burlington, MA: Jones & Bartlett Learning.

Weiner, B. (1979). A theory of motivation for some classroom experiences. 
Journal of Educational Psychology, 71, 3–25. doi:10.1037/10788-000

Will, M. G. (2015). Successful organizational change through win-win. 
Journal of Accounting & Organizational Change, 11(2), 193–214. 
doi:10.1108jaoc-2013-0056

Willans, J., & Seary, K. (2011). I feel like I’m being hit from all directions: 
Enduring the bombardment as a mature-age learner returning to formal 
learning. Australian Journal of Adult Learning, 51(1), 119–142. Retrieved 
from http://files.eric.ed.gov/ fulltext/EJ951989.pdf

Working in Canada. (2012). Stationary engineers and auxiliary equipment 
operators. Retrieved from http://www.workingincanada.gc.ca/report-eng.
do?area= 25566&lang=eng&noc=7351&action=final&ln=n&s=2&source=3



222  Clayton Mullen and Yohannes Mariam

Yang, F. (2011). Work, motivation and personal characteristics: An in-depth 
study of six organizations in Ningbo. Chinese Management Studies, 5(3), 
272–297. doi:10.1108/17506141111163363

Yarbrough, J. R. (2018). Adapting Adult Learning Theory to Support Innovative, 
Advanced, Online Learning -- WVMD Model. Research in Higher Education 
Journal, 35. Retrieved from https://search-ebscohost-com.proxy1.ncu.edu/
login.aspx?direct=true&db=eric&AN=EJ1194405&site=eds-live

Yurdugul, H. (2008). Minimum sample size for Cronbach’s coefficient alpha: A 
Monte-Carlo study. Hacettepe University Journal of Education, 35, 397-
405. Retrieved from http://www.efdergi.hacettepe.edu.tr/yonetim/icerik/
makaleler/571-published.pdf

Zeffane, R. (1995). Dynamics of strategic change: Critical issues in fostering 
positive organizational change. Leadership & Organization Development 
Journal, 17(7), 36–43. doi:10/1108/01437739610148376

Znidarsic, J. (2012). Continuous education of older employees: Cost or benefit?. 
The International Business & Economics Research Journal (Online), 11(8), 
911. doi:10.19030/iber.v11i8.7168

Turcotte, K. A. (2015). Helping the adult learner succeed: How community 
college libraries in Massachusetts are serving this growing population. 
Library Philosophy and Practice, 0_1, 1-13. Retrieved from http://
digitalcommons.unl.edu/libphilprac/1264/

About the authors

Clayton Mullen lives in Port Moody, British Columbia Canada and 
is employed in the Utilities sector. Dr. Mullen has interprovincial 
certification as a first class power engineer, an MBA (general), MSc 
(strategic planning), and a doctorate in business management with a 
dissertation focus on Canadian power engineering advancement. 

Yohannes Mariam is an adjunct professor of economics and 
management at the University of Phoenix. Dr. Mariam holds a Ph.D. 
from McGill University, Montreal, Canada.

Contact details

Dr Clayton Mullen 
University of Phoenix

Email: crmullen@telus.net


