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Abstract: 

This study aims to explore how engineering academics’ work engagement influences the extent to which 

critical incidents (CI) exert effect on their professional development through the mediation of perception 

and critical reflection of CI. Informed by transformative theory, Structural Equation Modelling (SEM) 

was employed to examine the mechanism of engineering academics’ work engagement contributing to 

the effect of CI on professional development. It was found that engineering academics’ work engagement 

had some direct positive impact on CI triggered professional development, but the corresponding indirect 

positive impact was predominant, which was realized through chain mediation of CI perception and CI 

reflection; and the former had significant impact on the latter; CI perception and CI reflection also had 

their respective direct positive effect on CI triggered professional development. It is concluded that 

engineering academics’ work engagement is a significant predictor of critical incident impact on their 

professional development mediated by CI perception and CI reflection. 

Keywords: engineering academics, work engagement, critical incidents, professional development. 

 

I. INTRODUCTION 
 

In the era of knowledge economy, university-industry partnership has increasingly become a widely 

recommendable initiative in that academics, especially engineering academics, play crucial role in 

knowledge transfer, technology support and talents cultivation/ engineer training in a wide range of 

engineering industries. Throughout the evolution and development of engineering industries, academics 

have contributed their efforts by defining engineering management and underscoring its importance[1-2] , 

reviewing the challenges and problems concerning its education[3], foreseeing its future development 

trend[4], facilitating engineering managers’ continuing professional development[5], proposing innovative 

development model[6] and interpreting the reconstruction process of engineering academics’ identity [7]. 

Despite the fact that engineering academics have constantly made extraordinary contribution to the field of 

engineering industries both theoretically and practically, yet there is no special research on engineering 

academics’ professional development mechanism. Kennedy [8] divided the goals of various teacher 
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development models into three categories: transmissive, malleable, and transformative. The three 

categories of teacher development models point to teachers' professional autonomy and initiative ability 

moving towards a gradual increase trend, which is the most comprehensive and influential 

conceptualization result of all teacher development models in the world. His research has indicated the 

general development track and future development direction of teacher professional development in the 

international perspective. The internal factors influencing the faculty to become the agent of professional 

development have always been explored to promote autonomy and transformation of academics. It has 

documented that the higher the autonomy of professional development, the greater the opportunity for 

transformative learning [9]. For this reason, the international research orientation of faculty professional 

development has shifted to in-depth research with academics as the agents of learning. The professional 

development of academics at domestic and foreign universities has shown a trend of social participation in 

learning community, which is reflected in the increasing popularity of many conceptions: community of 

practice, community of learning, social network of teaching and learning, etc.[10]. Though diversified 

professional development models have emerged [11-14] to explore the effective approaches to accelerating 

academics’ professional learning, but scant attention has been paid to the critical incidents(CI, hereafter) 

which engineering academics have experienced in their career development and have substantially 

triggered their professional development.  

 

In the context of on-going deep reform of higher education in China, the construction of first-class 

universities and first-class disciplines urgently needs to absorb international advanced experience to 

accelerate effective professional development to foster transformative academics. The goal of it “is to open 

up alternatives, introduce new ways of thinking about teaching--a goal that is potentially 

transformative[15]”. Transformative learning as the goal of academics professional development is 

fundamentally different from other types of learning because it is the deepest learning resulting in 

remarkable change in habit of mind and in view of points, which is aligned with mindset transformation 

required by the current in-depth mind transformation in higher education sector. As a powerful tool and 

technique, critical incidents have attracted wide attention in teacher education practice and theoretical 

exploration because of their unique contribution to the arousing and elevating of reflectivity of 

pre/in-service teachers. 

 

In pedagogical context, critical incidents are incidents that occur unexpectedly and trigger radical 

changes in ideas, attitudes, emotions, and behaviors of teachers from different sectors and have been 

believed to be effective in enhancing teachers’ professional development through individual and group 

reflection[16-22]. In recent years, it has become an effective entry point and research tool for professional 

development of teachers at home and abroad. However, most of them are speculative research for the 

improvement orientation of primary and secondary school teaching practice, but there is no empirical 

research on the mechanism of professional development of engineering academics in relation to critical 

incidents. How do engineering academics perceive the role of critical incidents in their professional 

development? How do they reflect on these critical incidents? What drives their perception of and 

reflection on critical incidents? What is the effect of the perception and reflection on the impact of critical 

incidents on their professional development? How do they interact with each other? To date, these 
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questions remain unanswered. To answer them, this study, based on the exploratory interviews with 80 

Chinese engineering academics from various engineering disciplines of 20 universities of science and 

engineering in China about their real experiences of critical incidents, developed the scales of CI 

perception, CI reflection, and CI impact on professional development to explore the mechanism of 

engineering academics’ work engagement on CI   triggered professional development, and empirical 

tests were conducted on the model before implications for engineering academics’ professional 

development were offered. 

 

II. CONCEPTUAL MODEL 

 

Transformative learning is stimulated by critical incidents, which include a single event or a series of 

events that bring a greater emotional impact to adults. These events drive adults to reflect on the 

assumptions they take for granted, which not only triggers a change in the knowledge system, but also 

triggers a change in the deep-rooted belief system such as world outlook, outlook on life, and value 

system[5].  

Transformative learning usually involves the following four processes: first, seeking evidence to 

maintain one’s existing perspectives; second, experiencing critical incidents or participating in social 

activities to recognize the limitations of existing views of points; then transforming perspectives through 

arguments with others and critical reflection; and finally take action to change the habit of mind[23-24]. 

According to Mezirow[25], people interpret experience in three ways of reflection: content reflection, 

process reflection and premise reflection. Content reflection is the examination of the “what” of a problem. 

Process reflection concerns the “how” of the problem, namely, the rethinking of the way people solve 

problems to see whether there is something wrong with the way people think about it. Premise reflection is 

the questioning of the problem itself, which is about the “why” aspects of the problem. “It is premise 

reflection that has the potential to lead to transformation of our meaning perspectives. Critical 

self-reflection on teaching and education can be a starting point for continuing, self-directed professional 

development[26].” “Transformative learning takes place when this process leads people to open up their 

frame of reference, discard a habit of mind, see alternatives, and thereby act differently in the world[27] .”  

 

According to transformative learning theory, critical incidents are the triggers for engineering 

academics to change their views and actions through discourse and critical self-reflection. Discourse with 

others deepens the understanding of these incidents. The deepening of the knowledge of critical incidents 

will naturally lead engineering academics to make conscious critical reflection. Some researcher has 

pointed out that whether an educational and teaching event can become a critical incident to promote the 

professional development of teachers is not determined by the nature of the event itself, but depends on the 

emotion, attitude, experience and cognitive structure of teachers[22]. In fact, through exploratory 

interviews with academics, we found that academics’ perceptions of critical incidents present significant 

individual differences. So, what are the key factors that affect academics’ perception of critical incidents? 

The results of our exploratory interviews show that for dedicated teachers, critical incidents occur from 

time to time, and these incidents trigger strong emotional fluctuations and then produce their significant 

changes in cognition and behavior, especially critical incidents of negative results, are more likely to lead 

to transformative learning.  
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Therefore, it can be inferred that engineering academics’ work engagement determines their perception 

of and self-reflection on critical incidents, and the impact of critical incidents on engineering academics 

professional development in the education and teaching process (hypothesis H4, H5, H6). For highly 

engaged teachers, they are sensitive to various details in the education and teaching process, and critical 

incidents will push them to critically reflect on teaching practice and thus change their belief system. In 

contrast, academics with low levels of work engagement may be accustomed to all kinds of incidents and 

take it for granted. Even if an unexpected incident in the classroom might instantly trigger their intense 

positive or negative emotions, they often fail to probe into the reasons behind the incidents and thus miss 

the opportunities to have critical self-reflections of and to make dialogues on critical incidents with others 

to promote their own professional development.  

The established 17-item Utrecht Work Engagement Scales (UWES) has been widely used to measure 

employees’ work engagement from 3 dimensions of vigour, dedication and absorption[28]. This scale has 

also been proved to have desirable validity with academics. Academics’ work engagement denotes the 

effort that academics have devoted to their teaching career and the enjoyment gained from it. Some 

researchers have found that the level of teacher engagement can predict positive commitment and other 

beneficial outcomes[29-33]. These research findings on academics’ work engagement provide a 

convincing empirical basis for this study to regard engineering academics’ work engagement as a 

determinant of the role of critical incidents in their professional development. (hypotheses H1, H2, H3). 

 

In view of the above, it can be inferred that the level of work engagement of academics is the internal 

motivation for deep learning. Critical incidents serve as the booster that prompts engineering academics to 

start transformative learning and also a prism that reflects their professional development landscape. The 

perception of and the reflection on critical incidents are the precursor of transformative learning, and the 

professional development of engineering academics is the result of transformative learning. To recap, this 

study assumes that engineering academics’ work engagement directly affects their CI perception, CI 

reflection and CI impact on professional development; engineering academics engagement also indirectly 

affects CI impact on professional development through a chain of mediation between CI perception and CI 

reflection. The specific hypotheses are as follows: 

 

Hypothesis 1 (H1): Engineering academics’ work engagement has a positive impact on their perception of 

critical incidents; 

Hypothesis 2 (H2): Engineering academics’ work engagement has a positive impact on their reflection of 

critical incidents; 

Hypothesis 3 (H3): Engineering academics’ work engagement positively affects the effect of critical 

incidents on their professional development; 

Hypothesis 4 (H4): Engineering academics’ perception of critical incidents positively affects their 

reflection on critical incidents; 

Hypothesis 5 (H5): Engineering academics’ reflection on critical incidents positively affects the impact of 

critical incidents on their professional development; 

Hypothesis 6 (H6): Engineering academics’ perception of critical incidents positively affects the impact of 

critical incidents on their professional development. 
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Based on the above-mentioned hypothetical relationship, a model of the interaction relationship 

between the variables was established as shown in Fig 1. The critical incident in the figure is abbreviated 

to its initials CI. In Fig 1, H1 indicates that the level of work engagement of engineering academics can 

predict their awareness and perception of critical incidents; H2 suggests that the level of engineering 

academics’ work engagement also affects the depth, manner and frequency of their reflection on critical 

incidents; H3 is the assumption that engineering academics’ work engagement can predict whether critical 

incidents exert the function on their professional development. H4 and H5 are chain mediation hypotheses: 

the level of engineering academics’ work engagement affects the impact of critical incidents on their 

professional development through CI perception and CI reflection; H6 is the hypothesis that engineering 

academics CI perception will affect their CI impact on their professional development.  

 

 
 

Fig 1: Conceptual model of engineering academics’ work engagement on CI triggered professional 

development 

 

III. MATERIALS AND METHODS 

 

3.1 Materials 

 

In this study, 4 latent variables are included, each of which are measured by more than 3 observable 

variables. According to the conceptual model of the mechanism as shown in Fig 1, the four latent variables 

in the figure are measured by the relevant scale of previous studies(UWES for engineering academics’ 

work engagement)[28] and the previous interviews of this study(self-developed 3 scales: CI reflection 

scale, CI perception scale and CI impact scale). As a result, 5 to 9 observable variables were constructed to 

measure the corresponding latent variables, using Likert's 5-point scale, from "totally disagree" to " totally 

agree" ranging from 1 to 5 points. The questionnaire composed of four scales has a total of 25 items, 

including 2 inverse questions, which are the 7th and 14th items of the questionnaire. According to the pilot 

test result, the questionnaire was revised meticulously to improve the clarity and comprehensibility of 

language expression, and finally a formal questionnaire was formulated. The questionnaire was developed 

into an online questionnaire through the widely-recognized questionnaire star platform, and the 
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questionnaire star distribution settings were utilized to set the questionnaire distribution as non-public, 

demanding the identity verification of the respondents to ensure that the questionnaire items were 

responded by the target population of this study. The questionnaire was distributed by sending a link to the 

questionnaire to engineering academics of public universities of science and technology across China 

through emails, QQ groups and Wechat groups. After a month, 582 responses were received one after 

another. After all the electronic questionnaires were retrieved, first, based on the detailed personal 

information of the respondents, the 19 responses from teachers of higher vocational colleges and 

independent undergraduate colleges that did not belong to the scope of this study were deleted; 13 

responses including obvious contradictions or many omissions were removed. After deleting the invalid 

copies, finally 550 valid ones were counted, and the effective rate of recovery was 94.50%. Finally, the 

550 serially numbered questionnaires were randomly split into two 275 copies according to odd or even 

numbers, and exploratory factor analysis and confirmatory factor analysis were conducted in turn. 

 

3.2 Methods 

 

3.2.1 Item Analysis 

The purpose of item analysis in the questionnaire is to remove the question items that do not have a 

significant degree of discrimination so as to improve the discrimination of the questionnaire items. Using 

SPSS24 statistical software, we first calculate the sum of the scores of all questions in each valid 

questionnaire and then arrange these scores in descending order and ascending order respectively. After 

calculating the critical point at 27%, 2 scores were got. According to these 2 scores, the data above the 

critical scores were taken respectively and accordingly the high and low groups were obtained, then the 

independent sample t test was used to see whether there is a significant difference between the high and 

low groups. The independent sample T test results show that all the 25 questionnaire items in this study 

passed the test, indicating that the questionnaire has an ideal degree of discrimination. 

 

3.2.2 Reliability Test 

The purpose of the reliability test is to examine the consistency and stability of the questionnaire items, 

generally by using the Cronbach's alpha coefficient test. In the field of social sciences, it is generally 

believed that if the reliability coefficient of the whole scale is greater than 0.80, then it is regarded as good, 

and the range between 0.70 and 0.80 is acceptable. After the reliability test of the questionnaire, the 

reliability of the questionnaire increased after the deletion of questions 1 and 14, so these 2 items were 

deleted, and the questionnaire items were reduced to 23 items. It consists of four sub-scales: perception of 

critical incidents, reflection on critical incidents, impact of critical incidents on engineering academics 

professional development and engineering academics engagement. By running SPSS24, first the total 

reliability coefficient of the questionnaire was calculated, and then the reliability coefficients of the 4 

sub-scales respectively. The results can be seen in Table I. The reliability coefficients of the four 

sub-scales (perception of critical incidents, reflection of critical incidents, the effect of critical incidents on 

professional development and engineering academics engagement) are 0.708, 0.730, 0.836, 0.895 

respectively and each of them are bigger than 0.70 with the reliability coefficient of the total scale being 

0.893, which is far bigger than 0.8, which is acceptable minimum value. The reliability test results show 

that the reliability of the sub-scale is relatively ideal, and the reliability of the total scale is very ideal. 
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TABLE I: The total reliability of the questionnaire and the reliability of the sub-scales 

 

Variable types Variable names 
Reliability 

coefficient 

Number of 

items 

exogenous latent variable 

CI perception 0.708 4 

CI reflection 0.730 5 

CI impact 0.836 5 

Endogenous latent variable Academics engagement 0.895 9 

Overall reliability  0.893 23 
 

3.2.3 Exploratory Factor Analysis 

SPSS24 software was used to perform KMO measurement and Bartlett's sphere test on 23 

questionnaire items. The running results show that the KMO coefficient is 0.87, and the Bartlett's sphere 

test significance P value is less than 0.001, indicating that the sample data is suitable for factor analysis. 

After the maximum variance was rotated, a total of 4 common factors with eigenvalues bigger than 1 were 

extracted, the factor cross load is less than 0.4, and the load of each factor is higher than 0.5, but the 

cumulative explanatory rate of the four common factors is 56.19%, which is not ideal. Therefore, 

according to the factor loading of the item, it is necessary to delete the lowest factor load items step by step. 

After deleting 7 questionnaire items step by step, SPSS24 software was run again, after the maximum 

variance method was rotated, the KMO value is 0.86, and the Bartlett sphere test significance P value is 

0.000, less than 0.001, just like the one in the first time, 4 common factors with feature values bigger than 

1 were extracted, named academics engagement, CI perception, CI Reflection, and CI impact, which are 

completely consistent with the concepts in the conceptual model. The interpretation rate increased to 

62.88%, the minimum load was 0.50, and the factor structure was clearer and more reasonable after the 

items were deleted. All data converged after 6 iterations, indicating that the questionnaire has good 

convergence validity. 

 

IV. RESULTS 

4.1 Model fit 

 

LISREL 8.8 was used to perform confirmatory factor analysis and structural equation modelling on the 

data to obtain the regression path coefficients of the structure model as shown in Fig 2. From the path 

coefficients of the structural equation model, it can be seen that: (1) engineering academics’ work 

engagement has a very significant direct predictive effect on CI perception (0.34***) and CI reflection 

(0.34***) with a significant direct predictive effect on CI impact on professional development (0.14*). At 

the same time, engineering academics’ perception of CI (0.34***) and reflection on CI (0.55***) have a 

very significant predictive effect on CI impact on professional development; (2) CI perception, CI 

reflection of engineering academics respectively plays a partial mediating role between engineering 

academics’ work engagement and CI impact on professional development. The mediating effect of CI 

perception and CI reflection respectively is 0.34×0.34=0.12 and 0.34×0.18×0.55+0.34×0.55=0.22; (3) The 

total effect of engineering academics’ work engagement on CI impact on professional development is 0.48, 

of which, the direct effect is 0.14, accounting for 29% of the total effect, and the mediation effect is 

0.12+0.22=0.34, accounting for 71% of the total effect. It can be seen that engineering academics’ work 
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engagement has a direct positive effect on CI impact on professional development, but more significantly, 

it acts on it through the chain mediation of CI perception and CI reflection.  

 

 
Fig 2: Structure model of engineering academics’ work engagement on CI triggered professional 

development  

 

4.2 Model Evaluation 

 

According to the output results of goodness of fit, the results of evaluating the goodness of fit of the 

conceptual model of this study are shown in Table II: 

 

TABLE II: Fit results of SEM for the role of engineering academics’ work engagement on CI 

triggered professional development 

 

Fit indicators Ideal fit criteria Degree of fit  Test result 

X
2
/df <3 1.78 Excellent 

GFI >0.9 0.93 Excellent 

AGFI >0.9 0.90 Good 

NFI >0.9 0.95 Excellent 

NNFI >0.9 0.97 Excellent 

CFI >0.9 0.97 Excellent 

RMR <0.05 0.04 Excellent 

RMSEA <0.05 0.05 Good 

 

It can be seen from Table II that the ratio of chi-square to degrees of freedom (X2/df) of the structural 

model constructed in this study is 1.78, which meets the ideal standard (less than 3); the goodness of fit 

index GFI is 0.93, and the adjusted goodness of fit index AGFI is 0.90, respectively being greater than and 

reaching the ideal standard of 0.90. The comparative fit index CFI and the non-normal fit index NNFI are 

both 0.97, which meet the ideal standard of being higher than 0.90. The root mean square residual RMR is 

0.04, which meets the ideal standard(less than 0.05) ; the root mean square error RMSEA is 0.05, which 
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meets the ideal standard of 0.05. The fit indexes comprehensively show that the conceptual model has a 

good fit effect because it fits well with the empirical data, which indicates that the conceptual model is 

well-grounded. 

 

4.3 Confirmatory Factor Analysis 

 

By running the structural equation software LISREL8.8, the path coefficient and T value of the 

structural equation model are obtained (See Table III for details). According to the significance of the T 

value, it can be judged whether the six research hypotheses are valid or not. The test results in Table 3 

show that the T values of the action paths of the six research hypotheses are all greater than 1.96, which 

means that the six hypotheses pass the test and all are valid. There are two hypothetical paths with a 

significance level of 0.05 and a T value greater than 1.96, namely H3 and H4 in Table 3. The significance 

level of the other four hypothesis paths is 0.001, and the T value is greater than 3.29, indicating that the 

action paths of these four hypotheses (HI, H2, H5, H6) are very significant. 

 

TABLE III: The Structural Equation Path Coefficients and Research Hypothesis Test Result 

(N=275) 

 

Research 

hypothesis 
Action path 

Standardized path 

coefficient 

T 

Value 

Statistical test 

results 

H1 
engagementCI 

perception 
0.34*** 4.22 Very Significant 

H2 
engagementCI 

reflection 
0.34*** 4.07 Very Significant 

H3 engagement CI impact 0.14* 2.09 Significant 

H4 
CI perceptionCI 

reflection 
0.18* 2.03 Significant 

H5 CI reflectionCI impact 0.55*** 5.96 Very Significant 

H6 CI perceptionCI impact 0.34*** 4.20 Very Significant 

Note: *p<0.05, **p<0.01, ***p<0.001  

 

V. DISCUSSION 

This study mainly examined the interaction between engineering academics’ work engagement and 

impact of critical incidents on their professional development from the perspective of transformative 

learning. Though critical incidents have been universally recognized to be a useful tool for teacher 

education, little research has been done to reveal how critical incidents act on engineering academics’ 

professional development. There is a gap of knowledge about the relationship between critical incidents 

and transformative learning, both of which are closely linked to professional development. To bridge the 

gap, the present study went a step further beyond the relevant literature by making an attempt to 

investigate the driver and the difference maker of the role of critical incidents in the course of engineering 

academics’ professional development. Based on the exploratory interview with 80 Chinese engineering 

academics from different engineering disciplines and with diversified personal and academic background, 

it was found that work engagement was the determinant of the extent to which critical incidents make 
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difference to engineering academics’ professional development through the mediation of perception of and 

reflection on critical incidents. Perception represents academics cognition state of critical incidents, which 

is subjected to the influence of internal (engagement and commitment，motivation and goal orientation) 

and external factors (academic atmosphere, community of practice, institutional policy and regulations). In 

the meantime, perception change affects academics behaviour and decision making, readiness of reflection 

and future action course. 

 

Part of the reason why engineering academics’ work engagement can predict how critical incidents 

influence their professional development is that their work engagement directly affects their dedication and 

commitment. Engaged academics are sensitive to every single incident which happens in the course of 

their teaching and engineering practice and tend to take these incidents, whether positive or negative, as an 

opportunity to reflect on and try every means to search for satisfactory solutions to all problems they 

encounter. Engineering academics’ work engagement has a very significant direct positive effect on the 

perception of and reflection on critical incidents. Our research results show that the level of engineering 

academics engagement directly affects their active cognition and understanding of critical incidents and 

directly determines whether they will actively reflect on critical incidents, and engineering academics 

perception of critical incidents has a significant positive predictive effect on the reflection of critical 

incidents. At the same time, the two have a direct positive effect on the role of critical incidents in the 

process of professional development. Notably, the reflection on critical incidents has a direct effect on the 

impact of critical incidents on professional development, the effect of which is the most significant. This is 

because reflection will enable academics reexamine what they do, how they do and why they do. 

Consequently, they might challenge their beliefs and ways of thinking towards more reasonable, more 

tolerable and more open-minded perspective and view of points, undergoing the four processes of 

transformative learning, basically the three levels of reflection: content reflection, process reflection and 

premise reflection[25].  

 

VI. CONCLUSION AND IMPLICATIONS 

 

6.1 Conclusion 

 

This study is informed by transformative learning theory and employed Structural Equation Modelling 

approach to reveal the mechanism how critical incidents function as a trigger to drive engineering 

academics to critically reflect on their practice towards the transformation of their habits of mind and 

underlying beliefs. It is engineering academics’ work engagement that determines their attitudes towards 

and perception of critical incidents. If they share their experiences, particularly “disorienting dilemmas” 

within their community of practice, they are more likely to expose themselves to competing perspectives to 

embark on the journey of transformative learning, which is characterized by critical reflection and will 

sustain their ongoing professional development. 
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6.2 Managerial Implications   

 

6.2.1 Enhancing engineering academics engagement  

The cultivation of first-class engineering talents must rely on the dedication and work engagement of 

highly dedicated college and university academics. As this study indicates, engineering academics’ work 

engagement determines whether critical incidents can play a key role in the transformation of their 

professional development. Therefore, development programs for engineering academics shall not only take 

the antecedents of work engagement seriously but also integrate with diverse engineering practice to 

formulate more transformative strategies to ensure the quality of higher education.  

 

6.2.2 Utilizing critical incidents to transform professional development 

The realistic way to achieve transformative professional development goal is to take a variety of 

critical incidents in the engineering education and industry production as training materials to awaken 

engineering academics’ sensitivity towards them, to extensively make dialogues and exchanges between 

engineering academics and staff of different career stages to stimulate in-depth critical reflection on 

individual practice because reflection is a universally recognized effective technique to prompt 

professional growth and maturation. 

  

6.3 Research Limitations 

 

This study is of quantitative nature, though the self-developed scales are based on semi-structured 

exploratory interviews with 80 engineering academics all over China, so future study should incorporate 

qualitative method to deepen this line of empirical survey given the intricate characteristics of critical 

incidents. Future studies could use mixed methods to reveal the complex mechanism of critical incidents 

acting on academics professional development through transformative learning. Another limitation lies in 

the convenient sampling and limited number of population in this study. Random sampling of larger 

population would be recommended for further study. Longitudinal studies could be encouraged to depict 

how critical incidents induced transformative learning could transform the professional development of 

engineering academics and engineering staff at various career stages with their particular academic 

concerns and predicaments. 
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