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Project management self-efficacy as a predictor of 

project performance: Constructing and validating a 
domain-specific scale 

 

Project management self-efficacy as a predictor of project 

performance: Constructing and validating a domain-specific scale  

 

Abstract 

Measures of self-efficacy beliefs have been shown to be the best predictor of individual 

performance in many disciplines over 30 years. This makes measures of perceived self-

efficacy a good indicator for those interested in hiring for, or improving specific skill sets. In 

project management, measuring the skill level of project managers is an important practical 

and academic question. Practically, hiring managers and program managers, need an 

indicator of performance to help select the most appropriate project managers for each 

project. Academically, a common, established scale to measure project management self-

efficacy would provide a tool for improving project management training and education, and 

increasing the comparability of research results across samples, industries and project 

results. This paper presents the construction and validation of a set of domain-specific, 

project management self-efficacy scales and provides evidence of its ability to predict 

project performance. 

 

Keywords Self-Efficacy; Project Management; Project Performance; Scale 

Development 

Highlights 
 Presents domain specific self-efficacy measures as the best indicator of 

performance 

 Demonstrates a correlation of .32 between project management self-efficacy 

and project manager performance. 
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 Develops and validates a universal scale of project management self-

efficacy (PMSE) based on globally recognized project manager 
competencies. 

 Validates a short form of the PMSE measure with six items for use in 
research and practice. 

 

1. Introduction  

There is little question that project managers are important for the performance of 

project-oriented organizations (Bredin and Söderlund, 2013) and projects in general (Müller 

and Turner, 2007; Turner and Müller, 2005). Much work has been done to identify the 

competencies of successful project managers (Crawford, 2005; Gorghegan and Dulewicz, 

2008; Müller and Turner, 2010) and seeks to tie these competencies to project success 

(Malach-Pines et al., 2009). All of this work suggests that there is a need for project 

manager training that develops the competencies that support project success (Ramazani and 

Jergeas, 2015).  

This comes at the same time that many are trying to understand how to manage the 

human resource function in project based firms in particular (Bredin and Söderlund, 2011; 

Keegan et al., 2012; Pournader et al., 2015) and the role of human resources in project 

success in other types of firms. The development of project managers as human resources in 

all industries has become increasingly important (Huemann, 2010). The question that arises 

is how to effectively select project managers that will successfully manage projects to 

completion. Answering this question depends on our ability to predict project manager 

performance and to evaluate the success of project manager training programs. 

In the general management literature, a positive relationship between self-efficacy and 

performance has been shown to exist (Judge and Bono, 2001; Stajkovic and Luthans, 1998) 

and is used in research and practice to address the above mentioned questions. In the project 

management literature, self-efficacy is sometimes identified as a potential influence on 

performance (Dainty et al., 2003) or knowledge sharing (Lin and Huang, 2010); or 
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commitment to the project (Jani, 2011) but it is rarely measured. On the rare occasions it is 

used as a measured variable, the scale used to measure self-efficacy is not fully described or 

published for future use (e.g. Chiocchio et al., 2015).  

An individual’s self-efficacy beliefs are the best predictor for their future performance 

available to us. This is especially true when the task is challenging and has a moderate to 

high level of difficulty (Locke et al., 1984). Thus, a domain specific measure of self-efficacy 

in the project management context could provide an alternative approach to evaluate the 

competencies and skills of project managers. Measuring self-efficacy instead of actual 

competencies would be a more efficient strategy for organizations. However, reliance on 

such a strategy requires having a valid and reliable scale upon which to measure project 

management self-efficacy. The lack of a theory-based, systematically tested, and validated 

scale for the important variable of self-efficacy is a clear gap in the PM literature. Having a 

domain-specific self-efficacy scale would assist us to compare measures of project 

management self-efficacy across studies and would give us an effective tool for use in the 

practical business of hiring, training and evaluation. 

To build a self-efficacy scale, it is essential to articulate the underlying construct by 

having a comprehensive theoretical framework in order to clarify the nature and range of the 

content (Clark and Watson, 1995). Self-efficacy is usually understood as being either task 

specific or domain specific (Luszczynska et al., 2005). Therefore, any attempt to develop a 

project management self-efficacy should start with a comprehensive examination of the 

accumulated body of knowledge in the field.  

This study first introduces what is known about the important concept of self-efficacy 

and its use in management. Then, we elaborate and advance our understanding of project 

management self-efficacy and its effect on project performance by developing an instrument 

to measure self-efficacy in the context of project management. The measure’s reliability and 
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validity is tested using an international sample of project managers. The relationship of self-

efficacy and project performance is then examined and results discussed. The primary 

contribution of this paper is twofold. First, we build and test a scale for measuring Project 

Management Self-Efficacy (PMSE) that can be used in practice and future research to 

provide a common and comparable measure. Second, we test the relationship of this concept 

to self-reported project success and demonstrate that self-efficacy explains about 10 percent 

of the variation in project success across our sample. 

 

2. Self-Efficacy 

Self-efficacy is defined as “belief in one’s capability to mobilize the motivation, 

cognitive resources, and courses of action needed to meet given situational demands” (Wood 

and Bandura, 1989:408). Self-efficacy is an individual's judgment about how well one can 

perform in a particular task situation. Further, self-efficacy is thought to determine behavior 

by influencing the activities individuals undertake, the resources they expend in the effort 

and how long they persist in the face of obstacles or difficulties (Bandura, 1986, 1997). If a 

person believes they are capable of attaining a valued outcome, he/she will be more likely to 

repeat or engage in the behavior.  

Sources of self-efficacy include actual past performance, vicarious experiences and 

social learning, forms of social persuasion and psychological and emotional state (Bandura, 

1993). Self-efficacy is thought to play a key role in motivation (choice, effort, persistence), 

learning, self-regulation and achievement (Chunk and DiBenedetto, 2016). A strong sense of 

self-efficacy leads individuals to set higher goals and have firmer commitment towards 

achieving them (Wood and Bandura, 1989; Locke and Latham, 1990). Locke (2009) asserts 

that human behaviour is significantly motivated and controlled through self-influence, and 

that self-efficacy is a significant mechanism for self-influence. The more confidence an 
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individual has in their ability to perform a particular task, the more likely that individual is 

to participate in the activity, set higher goals than normal, persist through difficulties and 

ultimately be successful (Miles and Maurer, 2012). Locke (2009:180) stated, 

“Efficacy beliefs affect self-motivation and action through their impact on goals 
and aspirations. It is partly on the basis of efficacy beliefs that people choose what 
goal challenges to undertake, how much effort to invest in the endeavour, and how 
long to persevere in the face of difficulties. When faced with obstacles, setbacks 
and failures, those who doubt their capabilities slacken their efforts, give up 
prematurely, or settle for poorer solutions. Those who have a strong belief in their 
capabilities redouble their effort to master the challenges”. 

Bandura (1997) also pointed out that because individuals have the capability to alter 

their own thinking, self-efficacy beliefs tend to influence physiological states including 

anxiety, stress and fatigue. Mulki et al. (2008) showed that people who are high in self-

efficacy believe in their ability to handle their work well and are more likely to become 

successful in their careers. Self-efficacy enhances employees’ willingness to invest 

additional effort and master a challenge, and thus plays a significant role in increasing work 

effectiveness, job satisfaction, and productivity. Ultimately, over 30 years of research asserts 

that increasing people’s beliefs in their capabilities (self-efficacy) “fosters efficient self-

regulation and enhances motivation, persistence in the face of difficulties, and performance 

attainments” (Bandura, 2012). 

Self-efficacy has long been considered a particularly important antecedent to 

performance (Bandura, 1982). In general, research shows that individuals having higher self-

efficacy outperform their counterparts of lower perceived efficacy at each level of ability 

(Bouffard-Bouchard, 1990; Collins, 1982). Self-efficacy has been found to predict important 

work related outcomes such as job attitudes (Saks, 1995), training proficiency (Martocchio 

and Judge, 1997) and job performance (Stajkovic and Luthans, 1998). Researchers from a 

broad range of disciplines have studied self-efficacy and performance across specific tasks, 

professions and contexts and frequently have reported the positive enhancing effect of self-

efficacy (e.g. on employee service performance and customer relationship outcomes (Liao 
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and Chuang, 2007; Hartline and Ferrel, 1996); on health behavior and coping (Luszczynska 

et al., 2005); on accounting practice achievement (Cheng and Chiou, 2010); development of 

entrepreneurial intention (Zhao et al., 2005); and on both teacher and student 

accomplishment (Brouwers and Tomic, 2000; Bresó et al., 2010). Stajkovic and Luthans 

(1998) found self-efficacy to be the best known predictor of job performance with a 

significant average correlation of .38. A more recent meta-analysis of studies of self-

efficacy’s effect on job performance (Judge and Bono, 2001) put the effect size at 23% of 

the performance. Either effect size makes self-efficacy the best predictor of job performance 

that we have found to date (Sitzmann and Yeo, 2013).  

2.1. General Self-Efficacy (GSE) versus Domain Specific Self-Efficacy (PMSE) 

Self-efficacy reflects an individual's perception of their personal capability to 

accomplish a job or a set of tasks (Bandura, 1977) and determines an individual’s choice, 

level of effort and perseverance. One might argue that project managers require a diverse set 

of skills and conduct diverse managerial roles, therefore GSE and eliciting responses about 

an individual’s confidence in performing jobs in general and not necessarily specific to 

project management has enough theoretical foundation and statistical power to predict the 

behavior and performance of a project manager. However, Bandura (1977, 1982) argued that 

self-efficacy should be focused on a specific activity and domain. Locke and Latham (1990) 

also recommended avoiding GSE scales as they are “not nearly as accurate or as precise” (p. 

348) as measures of domain specific self-efficacy. While a decontextualized one-size-fits-all 

measure of self-efficacy is convenient to use, there is substantial evidence that these total 

composite measures of self-efficacy fail to provide significant relationships with domain 

specific self-efficacy and domain specific performance (Eden and Zuk, 1995; McGee et al., 

2009). The structure of self-efficacy varies across task and contexts and self-efficacy beliefs 
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cannot be manifested as a uniform and general trait applicable to all contexts and activity 

domains (Bandura, 2012).  

Given the centrality of self-efficacy beliefs in predicting human behavior and the 

evidence and recommendation that domain specific measures of self-efficacy provide us 

with more precise measurement and grater predictive power, sound assessment of this 

variable in the specific context of project management is crucial to understand and predict 

behavioral patterns and performance of project managers. Thus, there is a need for 

development of a domain specific project management self-efficacy (PMSE) measure. Self-

efficacy assessment tailored to the domain of project management will assist us to identify 

patterns of strengths and limitations in perceived competencies and task demands of project 

management. 

2.2. Unidimensional versus multi-dimensional measure of PMSE  

Unidimensional measures of self-efficacy entail asking individuals to evaluate their 

self-efficacy on the general concept while multi-dimensional self-efficacy measures break 

the domain into a small subset of skills and separately evaluate individuals self-efficacy on 

each area. Complex domains generally demand operationalizing self-efficacy as a 

multidimensional concept (Bandura, 2012). Project management is a complex task. The 

project manager role encompasses a broad range of activities to plan, coordinate and control 

and to consider cost, time and quality simultaneously (Atkinson, 1999). Projects are nested 

in the broader context of project portfolio, organizational strategy and project environment 

(Dilled and Söderlund, 2011). Furthermore, conceptualization of project management as a 

multidimensional concept offers more theoretical value. The underlying dimensions of 

project management self-efficacy may have specific and unequal relationships to dependent 

variables such as performance and project success. Similarly while studying the effects of 

antecedents of self-efficacy such as training and mentoring, it would be valuable to be able 
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to measure the effects of antecedents on various dimensions of self-efficacy. Referring to 

project management and project management success as multi-dimensional concepts, both in 

the classical and the rethinking view on project management (e.g. Svejvig and Andersen, 

2015; Kerzner, 2013), provides further support for the need to investigate project 

management self-efficacy as a multi-dimensional construct.  

 

3. Developing a scale for project management self-efficacy 

3.1. Procedure for Scale Development 

In order to develop the scale and establish its reliability and validity with empirical 

data a systematic process and a series of studies was implemented. The following steps were 

made to develop the scale: 

1. Conceptual definition of Project Management Self-Efficacy 

2. Operationalizing the concept and forming the initial pool of indicators 

3. Designing the questionnaire  

4. Conducting the survey 

5. Empirical test of reliability and validity of Project Management Self-Efficacy 

6. Test of generalizability of the scale 

Conceptual definition of project management self-efficacy: A critical first step to 

develop a scale is finding a foundation for defining the domain of the construct (Clark and 

Watson, 1995) of interest. The foundation classifies the precise and detailed content of 

project management as a profession and identifies its borders as a distinct area of 

management. In that way, it can act as a guideline for developing the indicators of project 

management self-efficacy.  

Several existing globally recognized PM standards provided by project management 

communities (such as PMI and IPMA) appear to be an appropriate starting point for 

conceptualizing PMSE and developing the indicators. To avoid limiting the project 
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management domain to a specific standard or definition of a particular project management 

community, we selected the Global Alliance for Project Performance Standard’s (GAPPS) 

categorization of the tasks and activities of a project manager. GAPPS is an alliance of 

government, industry, professional associations, national qualification bodies and 

training/academic institutions, formed to make sense of the diverse project management 

standards and certifications available globally. Since 2003, GAAPS has acted as an 

independent organization providing reference benchmarks for alignment and integration 

across project management standards. GAAPS categorization is a valid combination of PM 

standards and certifications done by international practitioners and academics. The GAPPS 

categorization is also beginning to be used as a basis for research (Gardiner, 2013; 

Kosaroglu and Hunt, 2009).  

Considering existing project management standards such as those developed by 

Project Management Institute, International Project management Association, Australian 

Institute of Project Management, South African Qualification Authority and Project 

Management Association of Japan, GAPPS (2007) has identified the most common 

elements among the standards and proposed a multi-dimensional model of the project 

management domain. GAPPS model divides project manager qualifications into six units of 

competency. These units are labeled (1) Manage Stakeholder Relationships, (2) Manage 

Development of the Plan, (3) Manage Project Progress, (4) Manage Product Acceptance, (5) 

Manage Project Transitions and (6) Evaluate and Improve Project Performance. This 

GAAPS categorization, and the specific tasks identified in each category, provides a solid 

foundation for understanding project management across professional associations that is 

appropriate for the aim of this research. 

Operationalization of the concept and forming the Initial pool of indicators: A unit of 

competency is defined as “a broad area of professional or occupational performance that is 
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meaningful to practitioners and which is demonstrated by individuals in the workplace” 

(GAAPS, 2007) and each unit includes specific elements.  

 Managing Stakeholder Relationships outlines tasks to ensure the engagement of 

key individuals, groups and organizations in the project and decision making 

process in an appropriate and timely manner.   

 Managing Development of the Plan include the tasks required for developing a 

realistic and comprehensive plan.   

 Managing Project Progress defines the tasks that guarantee that the project is 

moving forward toward delivery of the agreed outcomes. 

 Managing Product Acceptance explains the required tasks to define and 

communicate the results of the project and to ensure the acceptance of them by 

stakeholders. 

 Managing Project Transitions entail the tasks associated with moving from one 

project phase to the next one and closing the project. 

 Evaluation includes tasks for evaluating and improving performance of the 

project. (GAPPS, 2007). 

The project management self-efficacy dimensions and the indicators developed from 

the GAPPS framework are shown in Table 2.  

Designing the questionnaire: The six units of competency include 27 distinctive 

elements of competency.  Elements of competency “describe the key components of work 

performance within a unit.” (GAAPS, 2007). These elements were used to design the self-

efficacy questionnaire. Following Bandura’s (2006) guide for self-efficacy scales, the 

confidence of the respondents in performing effectively is used as the indicator of PM self-

efficacy. Following DeVellis’s (2003) suggestion for measuring attitudes, opinions and 

beliefs, a 5-point Likert-type scale was used to capture the extent of agreement, ranging 
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from “Cannot do the task (0% confident)” to “Totally confident to manage the task 

effectively (100% confident)”.  

In order to assess the predictive power of the PMSE scale, project performance was 

included in the survey. Empirical research over the last few decades, across a variety of 

fields and tasks, have found that higher levels of self-efficacy are positively and strongly 

related to higher work-related performance (Stajkovic and Luthans, 1998; Sitzmann and 

Yeo, 2013). Traditionally, project performance focused on achieving criteria of cost, time 

and delivering technical requirement (Walton and Dawson, 2001). Most recently Mir and 

Pennington (2014) add to a long literature proposing a more holistic approach that goes 

beyond operational performance (see Jugdev and Müller, 2005 for a review) by 

incorporating fulfilling stakeholders' expectations (Bourne, 2007), assisting the organization 

to achieve their strategic objectives (Kerzner, 2003) and delivering business benefit through 

systematic planning, execution and control in all activities of the organization (Meredith and 

Mantel, 2011). In this study, project performance comprises dimensions of both strategic 

performance and operational performance. Operational performance deals with project 

efficiency which states whether the resources were well utilized to attain the project results 

(Marques et al., 2011). Operational performance encompasses three traditional criteria for 

evaluating PM performance: meeting budget allowance as proxy of cost, meeting deadlines 

as proxy of time and delivering specification as a proxy of quality. Then survey measured 

performance by asking "What percentage of the projects you manage meet budget 

allowance? meet deadlines?; deliver specifications?; contribute to the strategy of the 

organization?; meet stakeholder expectations?; deliver business benefits?". A Likert-type 

scale was used to capture the level of performance, including “less than 20%”, “21-40%”, 

“41-60%”, “61-80%” and “>80”and “100%”. On the other hand, strategic performance deals 

with project effectiveness which measures whether results of the project assisted to attain 
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business objectives. The strategic performance dimension includes three indicators: 

contribution to the strategy, meeting stakeholder expectations and delivering business 

benefits.  

Conducting the survey: The instrument for collecting the data was a web-based 

questionnaire. An email containing the web-link for the on-line questionnaire was sent to 

project management associations (IPMA member organizations and PMI local chapters) 

asking for it to be distributed to their members and make the survey accessible through a 

public link on their website, and to a list of project management professional who had 

participated in an earlier (2004) study on this topic. The members of project management 

communities worldwide were a specific target to ensure the relevance and quality and 

responses. Total number of received questionnaires was 597. Due to universality of PM 

standards and practice, no adjustment was made for different countries. There was no 

significant difference in project managers who responded to the survey through the public 

link and the project managers who got the direct e-mail invitation regarding age, gender, 

performance or self-efficacy indicators. The demographics of the sample are presented in 

Table 1. 

Empirical test of reliability and validity of the scale: The primary purpose of statistical 

analysis in this paper is to evaluate the validity and reliability of the proposed PMSE scale. 

Reliability tests focus on internal consistency of the scale. For testing reliability, a composite 

reliability (CR) estimate was calculated. The CR estimate assumes that not all of a 

construct’s indicators are equally reliable and determines if indicators should be eliminated 

or retained on the basis of their contribution to the content of the scale. Validity tests include 

tests of both convergent and discriminant validity. Convergent validity evaluates the 

indicators that are theorized to be related to ensure that they are in fact related. Average 

variance extracted (AVE) shows to what extent the latent construct is able to explain 
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variance in its indicator and is used as an estimate of convergent validity. Discriminant 

validity evaluates the measures that are assumed to be unrelated to show that no relationship 

exists. Discriminant validity is evaluated through the structure of the loading coefficient of 

each indicator on different factors, the Fornell-Larcker criterion (Fornell and Larcker, 1981), 

and heterotrait-monotrait ratio of correlations (Henseler et al., 2015).  

Structural equation modeling using partial least squares (PLS-SEM) was used to 

assess the reliability and validity of the measurement model, to estimate the latent variables 

as weighted aggregates of indicators, and then path analysis of the PMSE-Performance 

relationship. PLS-SEM is a regression-based causal modeling approach designed to 

minimize the residual variance in the outer (measurement) model and inner (structure) 

model (Fornell and Bookstein, 1982). The main reason for adopting PLS was having  

formative and reflective measures in the model as well as superiority of PLS for 

exploratory research (Lowry and Gaskin, 2014; Hair et al., 2011). PLS is a compelling 

technique and often used in an exploratory research context (Willaby, 2015; Hair et al., 

2016). The aim of this research is mainly to substantiate the proposed conceptual definition 

of PMSE by empirical data, and, thereby, propose a theoretically and empirically well-

stablished concept of a domain-specific self-efficacy.  Our concept of PMSE is based on the 

synthesis of existing bodies of knowledge and expert opinion on what project management 

competency looks like that have been developed over the last decade. This is the first time 

these a PMSE concept based on PM competency and PM bodies of knowledge has been 

empirically tested. Therefore, we consider the nature of our method exploratory and selected 

PLS as the analytical tool. The popularity of PLS-SEM has significantly increased in 

different fields of management such as strategic management, marketing (Hair et al., 2012) 

and information systems (Ringlet et al., 2012). PLS-SEM has been accepted as a rigorous 

method that has been applied in the project management research (e.g. Raymond and 



 15 

Bergeron, 2012; Caniëls and Bakens, 2012; Jun et al., 2011; Yazici, 2009). Furthermore, 

simulation studies show only slight differences between estimates in two competing 

methods of covariance-based SEM and partial least square SEM (e.g., Reinartz et al., 2009). 

Therefore, use of PLS-SEM is justified by the purposes of this research. 

4. Data and analyses  

4.1. Descriptive Statistics of the sample  

Out of 597 received questionnaires, those with ten percent or more missing answers 

were deleted (Dong and Peng, 2013) and as a result 436 responses were determined to be 

usable for this analysis. Independent samples t-test was ,used to compare usable and 

unusable respondents and indicated no significant difference in age, level of education or 

gender between responders and non-responders. As shown in Table 1, the sample consists of 

119 females and 317 males with an average age of 42.8 years. The majority of the 

respondents, 357 or 81.9%, were certified project managers (mostly certified from the 

Project Management Institute and International Project Management Association). The 

majority of the respondents (86%) have more than 5 years of experience and spend more 

than one third of their time in a project management role (89%). More than half of the 

sample (52.2%) have been involved in more than three projects over the last year.  

 

--- Insert Table 1 Here --- 

 

4.2. Construction and purification of PMSE scale  

Following Worthington and Whittaker (2006), the dimensionality of the PMSE 

construct was assessed in two steps. Before final modeling using confirmatory factor 

analysis (CFA), exploratory factor analysis (EFA) was conducted in the first stage in order 

to check the unidimensional of each proposed dimension. 27 indicators were aggregated and 

were subject to EFA using principal component analysis with promax rotation. We assumed 
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that there is intercorrelation among the dimensions of PMSE therefore promax rotation was 

used. As a type oblique rotation, promax rotation is able to extract the underlying structure 

more precisely (Lawley and Maxwell, 1971). Hair et al. (2011) propose the loading of each 

indicator should be more than 0.60 for exploratory research and Kathuria (2000) proposes 

that cross loading differences should be greater than 0.10. 

Indicators Stake1, Plan1, Plan5, Plan6 and Exec4 were eliminated as they do not load 

heavily on any dimension. Indicator Exec1 was designated to the planning factor by GAAPS 

but instead significantly loads on the execution factor. Furthermore, EFA on the aggregated 

indicators identified five factors instead of the six factors proposed by GAAPS framework. 

The seven indicators of stakeholder management were found to form two dimensions. 

Indicators 2, 3 and 4 form a new dimension that was called team management. In other 

words, the stakeholder management items transformed into two dimensions we labeled 

stakeholder management and team management. The three dimensions of manage project 

progress, manage product acceptance and manage project transition did not show distinction 

and jointly formed one factor. Managing project progress, product acceptance and project 

transition demand skills and capabilities that are similar in nature such as change 

management, schedule management, risk tracking, status reporting. Therefore, it is not 

surprising to observe that they load on one factor and it appears reasonable to unify three 

factors into one dimension which we called project management execution.  

Thus, the EFA results formed a five-factor self-efficacy construct with 22 indicators 

(See Table 2). The new self-efficacy construct comprises (1) Manage Project Team, (2) 

Manage Stakeholder Relationships, (3) Manage Development of the Plan, (4) Manage 

Project Execution and (5) Evaluation of Project Performance. The new construct was the 

basis for CFA analysis.  

4.3. Performance as a formative measure  
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Unlike reflective measures, in formative measures, the indicators “could be viewed as 

causing rather than being caused by the latent variable” (MacCallum and Browne 1993, 

p.533). The direction of causality is reverse, indicators are not necessarily correlated and 

indicators jointly construe the concept (Jarvis et al., 2003). Performance is a construct that is 

frequently specified as a formative index since it contains several indicators (e.g. time and 

budget) which measure different aspects of performance (Becker et al., 2012) and these 

aspects do not necessarily correlate as they do in a reflective measure. Misspecification of a 

formative construct as a reflective one can cause bias in the structural model which in turn 

reduces the confidence in the statistical conclusion and research findings (Petter et al., 

2012). The two dimensions of project performance and indicators of each dimension do not 

claim to measure the same thing, rather they each measure different aspects of performance 

which may vary independently, and all the indicators as a whole explain the project 

performance. Consistent with other researchers (e.g. Suprapto et al. 2015; Hoegl and 

Gemuenden, 2001) and according to the nature of the indicators that determine performance, 

project performance was operationalized as a second-order formative performance variable.  

4.4. Final Modeling 

To evaluate the reliability and validity of conception of PMSE as a 22-indicator 

second-order reflective construct and project performance as a 6-indicator second-order 

formative construct, confirmatory factor analysis (CFA), Confirmatory Tetrad Analysis 

(CTA) and path analysis was performed using SmartPLS3 software package (Ringle et al. 

2015). Empirical results were analyzed using Hair et al.’s (2011, 2016) guidelines regarding 

evaluating reflective and formative measurement models and structural model.  

4.4.1 Establishing the reliability and validity of PMSE scale 

PMSE was modeled as a second-order reflective measure including 22 indicators and 

five factors. Table 2 provides the indicators, loading factors and reliability and validity test 

factors for the long form PMSE measure. Loadings of indicators on allocated factors were 
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greater than 0.70 and statistically significant at p < .01 demonstrating that all 22 indicators 

are reliable. Moreover, all theorized second-order reflective paths are significant at p < .01. 

Composite reliability (CR) as a criterion for assessing internal consistency is higher than 

0.70 (0.60 for exploratory research) for all five factors of PMSE. Average variance extracted 

(AVE), as the criterion for convergent validity, is higher than 0.50 for all factors. The 

discriminant validity was assessed by Fornell-Larcker criterion (for each factor, AVE was 

higher than the squared correlation of the latent variable with any other latent variable) and 

cross-loading checks (loading of each indicator on its designated dimension is higher than 

the loadings on other dimensions). Henseler et al. (2015), in a simulation study, showed that 

the Fornell-Larcker criterion and the cross-loading check have shortcomings in detecting 

lack of discriminant validity and introduced the heterotrait-monotrait ratio of correlations 

(HTMT) as a new and superior test for assessing discriminant validity. We therefore 

calculated HTMTand since the HTMT values are lower than 0.85 for all factors of the 

constructs, discriminant validity has been established. 

 

--- Insert Table 2 Here ---- 

 

The same procedures were repeated for the loading coefficient of first-order factors of 

PMSE. The results are shown in Table 3. Factors load significantly (p < 0.001) on the PMSE 

construct. As Table 3 indicates, AVE and CR are at the acceptable range. Conditions for 

Fornell-Larcker criterion, cross-loading and HTMT were satisfied as well. Therefore, the 

reliability and validity of second-order PMSE construct is established.  

 

--- Insert Table 3 Here --- 

 

4.4.2. Establishing the reliability and validity of performance  
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Project performance was modeled as a second-order formative measure incorporating 

two formative factors of three indicators each. The indicators of a formative measure assess 

different aspects of the construct and therefore do not necessarily correlate highly and can 

theoretically co-vary with other constructs (Lowry and Gaskin, 2014). Consequently, the 

procedure for establishing the validity and reliability of a formative measures should be 

different than for reflective measures. Gudergan et al. (2008) developed confirmatory trend 

analysis (CTA) to statistically distinguish a formative indicator specification from a 

reflective indicator specification. Hence, we conducted a CTA which employs Bollen and 

Ting’s (2000) approach. The CTA results show a significant test statistic and Bonferroni-

adjusted confidence intervals do not include zero which casts doubt on the reflective nature 

of the performance measure in favor of the alternative formative measure. The result of this 

test, together with previous research, provide evidence that it is sound to measure 

performance formatively. 

As shown in Table 4, the result of applying the PLS algorithm and bootstrapping 

procedure show that the theorized indicators contribute to the formative index of 

performance since either indicator’s weight (relative importance) or loading (absolute 

importance) is significantly different from zero. Another issue in formative measures is the 

level of multicollinearity which can lead to redundancy of an indicator’s information (Cassel 

et al., 1999). Calculation of variance inflation factor (VIF) can be a test for evaluating 

multicollinearity (Hair et al., 2016). Since the VIF value is less than 5 for all the indicators 

of project performance, no indication of a multicollinearity problem was observed.  

 

--- Insert Table 4 Here --- 

 

The same procedure was repeated for the second-order factors of performance scale. 

The results are shown in Table 5. Weight and loading of both strategic and operational 
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factors are significant. In light of the discussion above, we kept all indicators of the project 

performance measure and reliability and validity of the measure is established.  

 

--- Insert Table 5 Here --- 

 

4.5. Common Method Bias Test  

Both the independent variable (self-efficacy) and the dependent variables 

(performance) were self-reported and collected from a single source through a single 

instrument during the same period of time. Therefore, it is highly probable that the existence 

of common method bias (CMB) may cause systematic error in the measurement model 

(Podsakoff et al., 2003). Several tests were applied to assess CMB. First, the Harman’s 

single factor test was applied. Entering all indicators in an unrotated exploratory factor 

analysis, the test assesses whether one factor emerges that explains the majority of variance. 

The result of analysis on all the indicators in the model shows that more than one factor 

emerges and the first dimension explains 39% of the variance which is less than 50%. Since 

no dominant factor emerges, the first test suggests that the data set is not susceptible to 

CMB.  

Furthermore, following Liang et al. (2007) and Siponen and Vance (2010), a more 

advanced approach was adopted. The approach compares the effect of common method bias 

on indicators versus the effect of theorized latent factors. To conduct this test in PLS, the 

theoretical factors, indicators and relationships are created as a typical model. Then, a 

construct as CMB is entered to the model and each single- item construct is linked 

reflectively to the CMB construct. The significance of the loadings of the CMB construct on 

indicators and comparison of the amount of variance of each indicator by the CMB construct 

and self-efficacy factors can determine the level of common method bias (Siponen et al., 

2010). The loading coefficient of CMB are generally insignificant. Out of 22 indicators, only 
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two indicators load significantly on CMB. CMB construct can explain 1.5% of variance of 

indicator no. 10 (compared with 81% variance explanation by designated PMSE factor) and 

19.2% of indicator no.18 (compared with 8.2% variance explanation by designated PMSE 

factor). Since most of the loading coefficients on CMB (91%) are insignificant and variance 

in the indicators is mostly explained by PMSE factors rather than CMB construct, common 

methods bias is demonstrated to have minimal effect on participant responses and thus 

should be of little concern. 

4.6. Generalizability of the scale 

An important aspect of any behavioral measure is that the framework and scale are 

generalizable across cultures and situations. The scale’s generalizability reflects the degree 

to which the scale is applicable to a particular context within a project. The contextual factor 

might reflect a different configuration of tools and procedures, size of the project, culture of 

communication, or type of project. Besner and Hobbs (2008) examined the level of 

similarity of project management configurations across different contexts and reported that 

while most PM practices are generic to most projects in different contexts, there are some 

practices that are context-specific. They further stated that project management community 

and project type do not cause a significant difference in the use of project management 

practices but identified that project size is a determinant of variation. Moreover, Söderlund 

(2004) suggests that PM should be considered as a contingent practice that is heavily under 

influence of cultural, social and institutional factors. Therefore, in order to evaluate the 

generalizability of the scale, the loadings of indicators and factors were measured and was 

compared across subsamples from different geographical areas and subsamples with 

different project sizes. The country of residence was used to divide the sample into three 

regions including North America (United States, Canada), Scandinavia (Sweden, Denmark 

and Norway) and Europe (Germany, Italy, France, UK and Netherlands). Second, the 
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amount of the project budget was used to divide the sample into small project (less than 1M 

USD), medium-sized projects (between 1 and 50M USD) and large projects (more than 50M 

USD). Then multi-group analysis was conducted to compare the structure of relations 

among PMSE factor across different regions and project sizes.  

The results shown in Table 6 and 7 demonstrate that all five self-efficacy factors have 

a significant (P < .001) loading coefficient across different regions and there is no significant 

loading difference among regions (p > .05). Similarly all five PMSE factors have a 

significant (p < .001) loading coefficient across projects with different sizes which 

demonstrates that the structure of relationships of self-efficacy factors is not dependent on 

the size of the project. Regarding the difference of loading coefficients among projects with 

different sizes, only the planning factor’s load coefficient is significantly different among 

large and small projects.  The rest of the loading coefficients show no significant difference 

across large, medium and small projects (p > .05). Thus, the latent structure of the PMSE 

scale was replicated across countries and across projects with different sizes. Furthermore, 

Table 7 and Table 8 show that performance has also the same pattern of relationships and is 

generalizable to different geographic regions and project sizes.  

 

--- Insert Table 6 Here --- 

 

--- Insert Table 7 Here --- 

As well as checking the similarity of the homological network of the scale across 

regions and project sizes, it would be valuable to check whether the absolute value of self-

efficacy differs depending on some demographic characteristics such as gender and 

certification. The results of independent sample t-test show that the difference in self-

efficacy of male and female is not significant (t-value= -.27, p=.78). As might be expected, 
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certified project managers report higher self-efficacy than non-certified (t-value=2.76, 

p=.006).  

4.7. Predictive validity: Analysis of relation of PMSE and Performance 

The construct of self-efficacy embedded in social cognitive theory (Bandura, 1977, 

1982) explains the difference in attaining levels of performance. People who score high on 

perceived self-efficacy are expected to perform better than those who score low in perceived 

self-efficacy (Schwarzer, 2014). Verifications of predicted effects provide support for the 

construct’s validity. Thus, we expect project managers with higher self-efficacy to deliver 

higher project performance. Table 8 shows the correlation of key constructs which, as 

expected, shows a significant positive correlation between dimensions of self-efficacy and 

performance.  

--- Insert Table 8 Here --- 

 

Path analysis using the SmartPLS3 software package (Ringle et al. 2015) was 

conducted on 436 observations. Since the formative variable is determined by its indicators, 

it is improper to test hypothesis about the effect of an antecedent (PMSE) on performance as 

a dependent formative variable (Cadogan and Lee, 2013). Therefore, the contribution of 

PMSE to six performance indicators was evaluated individually. PMSE shows a positive 

significant relationship with meeting budget allowance (r = .23, t = 4.17, p < .001, Q2 = 

.033), meeting deadlines (r = .25, t = 4.29, p < .001, Q2 = .033), delivering specifications (r = 

.26, t = 4.38, p < .001, Q2 = .034), contribution to the organizational strategy (r = .29 , t = 

5.14, p < .001, Q2 = .047), meeting stakeholder expectations (r = .35, t = 6.37, p < .001, Q2 = 

.072) and delivering business benefits (r = .29, t = 5.14, p < .001, Q2 = .048). The Q2 value 

refer to the result of Stone-Geisser Q-square test for predictive relevance (Geisser, 1974; 

Stone, 1974) and show how well the path model can predict the observed values. Q2 values 
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greater than zero (Hair et al., 2016, p. 209) show that PMSE has predictive relevance for 

performance indicators.   

Since PMSE and six performance indicators show substantially similar relationships 

(Howell et al., 2007), and since a model including six performance indicators is potentially 

overly complex (Cadogan and Lee, 2013) and such a model prevents researchers from 

focusing on a single relationship (Cinderella and Bassellier, 2009), it is justified to aggregate 

performance indicators and benefit from the parsimony of a composite single endogenous 

variable. Substituting multiple indicators of performance with a single performance 

construct and coalescence of effects enhances parsimony and empirical power (Cadogan and 

Lee, 2013). While the contribution of PMSE on performance indicators is evaluated 

individually and reported, in the next step, performance is put in the model as a single 

dependent variable. Figure 1 shows the results of path analysis. Standardized root mean 

square residual (SRMR) is the difference between observed correlation among latent 

variables in the sample and the predicted correlation based on the theory and is considered 

as an absolute criterion to evaluate model fit. Hu and Bentler (1998) recommend a value less 

than 0.08 (and less than 0.10 in a less conservative version) as a sign of good model fit. The 

path analysis fulfilled this criterion (SRMR = 0.077). PMSE and project performance exhibit 

a positive and significant relationship (r = 0.318, t = 6.59, p < .001, Q2 = 0.115).  Project 

management self-efficacy is able to explain 10.1% of the variance in performance and 

predicts that project managers reporting higher levels of self-efficacy show a better 

performance in attaining both operational performance (r = 0.270, t = 5.26, p < .001, Q2 = 

0.039) and strategic performance (r = 0.320, t = 6.71, p < .001, Q2 = 0.048). The Q2 value 

shows that PMSE has predictive relevance for performance. Project management self-

efficacy is significantly related with the performance variable as social cognitive theory 

predicts. 
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--- Insert Figure 1 Here --- 

 

4.8. Short form of PMSE scale 

The PMSE tested so far consists of 22 indicators distributed across five factors. 

Having a shorter version of PMSE would be more desirable and useful for both practical and 

research purposes. A psychometrically sound, shorter version of the PMSE would clearly 

broaden and facilitate the application of the scale in PM research and practice. Two criteria 

were set to shorten the 22 indicators of the long versions of project management self-

efficacy. The first criterion was to choose the indicators with the highest level of content 

validity and the second criterion was to select a relatively equal number of indicators from 

each dimension. For this purpose, the two senior authors ranked the items of each dimension 

based on their judgment regarding content validity of the indicators. These experts suggested 

a scale consisting of six indicators (PMSE-6) for further testing. 

The short version first was modeled as a second-order construct. The SRMR was 

greater than 0.10 indicating that the short version does not fit into a multidimensional 

structure similar to the long version and should be considered unidimensional. Table 9 

provides the result of validity and reliability tests of the shortened measure and its 

relationship with performance.  

 

--- Insert Table 9 Here --- 

 

The short version shows acceptable estimates of convergent and discriminant validity 

and reliability. The SRMR value is less than .08 which indicates a good level of model fit. 

The shorter version is nearly as reliable as the longer scale and related in the same ways to 

the performance construct (Betz et al. 1996). The long version and the 6-item short version 

are highly correlated (ρ = .89, p < .001). Similar to the long version, the short version shows 
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a significant, positive relationship with performance (rPMSE-6 = 0.303). The r values of the 

relationship between self-efficacy and performance for the short versions are very close to 

the r value of the long version of PMSE (rPMSE = 0.318). The short form exhibits complete 

congruency with the long form and could be used as an alternative when simpler research 

design is needed or when practicality requires conciseness. Appendix A includes both the 

long and short forms of the PMSE measure.  

 

5. Discussion  

There has been much effort expended by organizations such as GAPPS, IPMA, many 

consulting firms and organizations, and researchers to identify and assess the skills 

(Kosaroglu and Hunt, 2009) and competencies (Gardiner, 2013) of project managers. To a 

large extent this effort has been aimed at evaluating project manager’s ability to manage 

projects successfully usually for hiring or certification purposes. Often these appraisals 

involve assessment centres or qualified assessors evaluating the experience and knowledge 

of project managers. These assessments are time consuming, labour intensive and often 

expensive. 

This study proposes that a domain specific measure of self-efficacy could be used as 

an alternative, simpler and more cost effective way to assess a project manager’s capability.  

Self-efficacy has been shown to be the best indicator of future performance in many areas of 

management for decades.  It is a particularly important construct for predicting behavior as 

well as measuring individual learning and change. The usefulness of project management 

self-efficacy has been recently recognized in the project management literature (Chichi et 

al., 2015).  However, the lack of a reliable and readily available, domain specific scale for 

self-efficacy in project management introduces a significant gap in our ability to explore the 

concept in the PM context. This study supports the advancement of research on project 
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management self-efficacy, and its relationship to project performance, by providing a review 

of existing knowledge and theories on self-efficacy and describing a systematic process of 

scale development. 

5.1. Theoretical implications 

In their meta-analysis, Stajkovic and Luthans (1998) reported a significant average 

correlation of 0.32 between self-efficacy and working performance. Recently, Sitzmann and 

Yeo (2013) reported that the correlation is 0.23 in average. The correlation between self-

efficacy and performance for a highly complex task and field measurement, may decrease to 

r = 0.20 (Stajkovic and Luthans, 1998). Similarly, the current study examined the 

relationship in the highly complex setting of project management and measures the real field 

performance data. Considering that the responses to performance indicators were self-

reported, it can be concluded that the reported relationship of PMSE and project 

performance in this study (r= 0.318) is congruent with previous findings in other fields. 

The current study is one of the first efforts to advance research on domain-specific project 

management self-efficacy with the aim of developing a robust measure. The PMSE measure 

was conceived as a multi-dimensional construct and assessed five competency areas of 

project management including: managing project team; managing stakeholder relationships; 

developing the plan of project; managing project execution; and, evaluating project 

performance. The five-dimension construct fulfilled the conditions for reliability, and 

convergent and discriminant validity. Repetition of the same structural pattern among 

samples from different populations provides early evidence that the PMSE scale is a 

generalizable and universal scale that can be used in different contexts. 

A multi-dimensional PMSE scale permits us to study how the underlying dimensions 

of PMSE influence project performance and success and how PMSE is affected by external 

interventions such as training and mentorship. Ultimately further research could indicate 
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which education and training interventions, if any, are most important for strengthening 

PMSE. The multi-dimensional PMSE permits us to conduct further research to better 

understand the consequences and antecedence of self-efficacy beliefs. However, the short 

forms of the measure proposed here may well prove to be useful in practice in selecting and 

training project managers and in research where self-efficacy is only one of many variables 

under study. 

Our results in testing project management self-efficacy against performance indicate 

that project management self-efficacy is good measure of a project manager’s performance 

level. This means that we finally have a scale that can be used to predict project manager 

performance or to stand as proxy for that performance in research and practical applications.  

5.2. Practical implications 

The responses of a project manager to the PMSE scale would indicate how much 

confidence the project manager has in conducting 22 elements of project management. The 

elements include components of work (i.e. tasks) and include the required and generally 

accepted tasks (Kosaroglu and Hunt, 2009) in managing projects. Aggregation of the 22 

elements reflect a project manager’s judgment about how well she/he can direct a project. A 

specific set of knowledge, attitudes, skills and abilities are needed to perform one element 

and each PM standard, organization, researchers or practitioner proposes its own bundle.  

But the elements of competency in PMSE are not specified by any tool, method or standard. 

The elements describe what is done by project managers but do not prescribe how the work 

should be done. Therefore, the PMSE scale can be used in every context and is not 

dependent on a standard, contingencies of an industry or an organizational culture, or size of 

the project. 

As proposed by social cognitive theory (Bandura, 1977, 1982) and supported by 

empirical findings, self-efficacy can be a predictor of future performance. HR professionals 
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can use the PMSE scale as an alternative to traditional competency evaluation methods (e.g. 

assessment centers). While use of the PMSE scale might be useful for recruitment purposes, 

it could be even more useful as a method for assessing training needs, assessing educational 

transfer, and developing career plans. Project management associations can also use the 

scale to monitor changes in students’ self-efficacy before and after the training programs or 

certification, and if needed, plan changes in the educational content or pedagogy.  

5.3. Limitations and further research 

It should be noted that performance indicators in the survey were self-reported and no 

objective performance indicators were collected. As it is in many management studies, the 

self-reported nature of performance data is a limitation of this research. As one reviewer 

noted, “you asked individuals about their ability to do certain tasks and their performance on 

these tasks, is it surprising that they are correlated?”, We tested for the possibility of 

common method bias in the responses to questions of self-efficacy and performance and 

found very little impact suggesting that our results are reliable. However, future research 

should focus on examining the impact of self-efficacy on objectively measured performance 

outcomes. Interesting subjects for further study could include effects on self-efficacy on job 

satisfaction (Federici and Skaalvik, 2012), coping with career related events (Stumpf, et al., 

1987) and acquisition of new skills (Mitchell et al., 1994).  

Bandura (1977) theorized four sources of self-efficacy. Another potentially fruitful 

area for future research involves studying causes of self-efficacy development and their 

comparative importance in the context of project management. Study of project management 

certification and its effect on self-efficacy is an area of great interest. Comparing the self-

efficacy beliefs across groups of project managers studying different educational content 

provided by different project management associations or training organizations can be a 

criterion for measuring the efficiency of the training material and can be a guideline for 

http://psycnet.apa.org/journals/bul/124/2/240.html#c199
http://psycnet.apa.org/journals/bul/124/2/240.html#c199
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fitting the project management educational programs and standards to the needs of project 

managers. More research is needed to investigate the generalizability of the PMSE scale. To 

this purpose, further industry-specific and country-specific studies can be particularly useful.  

 

6. Conclusion  

This research reviewed the usefulness of the self-efficacy construct, borrowed from 

social psychology, in understanding manager performance and suggested how adopting this 

concept in the context of project management will lead to better understanding of project 

manager behavior. With the growing importance of the management of human resources of 

the firm, and the need to understand HRM in project based organizations, and in projects in 

organizations in general, this research makes two significant contributions.  

First, by conceptualizing and testing a reliable, valid and generalizable scale for 

measuring project management self-efficacy, we lay the foundation for further important 

explorations of how best to understand the role of project manager and to hire and train 

project managers. While there have been a few attempts recently to use self-efficacy in 

project management research to help us understand how better to train project managers in 

our organizations, the lack of a common reliable and valid scale has prevented us from 

making significant inroads in this important research area. Specifically the lack of a 

recognized measure for project management self-efficacy has made comparisons across 

studies impossible. This study provides a reliable scale for measuring PMSE that satisfies 

the major conditions for both reliability and validity. Both the long and short versions of the 

scale tested in this paper, are reliable and valid measures for examining project management 

self-efficacy. By publishing this scale in full, we make an important resource available to all 

practitioners and researchers to further our understanding of project manager competence 

and performance. 
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Second, we demonstrated that the project management self-efficacy construct provides 

as good a measure of expected performance as any other management studies have done 

before us. In general management research, self-efficacy is recognized as the best predictor 

of job performance that we have found to date (Sitzmann and Yeo, 2013).  

We developed PMSE scale based on the insight of PM practitioners and academics 

derived from professional association standards as documented by GAAPS, and evaluated 

and refined the scale by exploration of empirical data. This paper can be counted as a joint 

effort of researchers and practitioners. We look forward to seeing where and how 

researchers and practitioners make use of this scale. Further research using this scale will 

allow us to explore important questions such as: the impact of project manager performance 

on project outcomes; the best techniques for increasing project manager competency (both in 

the classroom and the organization); and approaches to hiring for competency in the HRM 

arena.  
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Table 1 
Descriptive Analysis of the sample (n=436). 

 Percentage 

Gender 
Female  
Male 

 
27  
73  

 Age  
25-35 
35-45 
45-55 
56 and over  

 
7 
26 
38 
29 

Certification 
Non-Certified  
Certified 
(at least one certification) 

PMI 
IPMA 
Prince2 
Other 

 
18 
82 
 
56 
30 
19 
12 

Region 
Scandinavia  
Europe  
North America  
Other 

 
38 
24 
23 
15 

Project Management Experience 
Less than 1 Year   
1-5 years  
6-10 Years  
11-15 Years  
16-20 years 
20 years and more   

 
3 
11 
23 
23 
17 
23 
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Table 2 

Project Management Self-Efficacy scale, indicators, factors and reliability and validity estimates.  

Factor Indicator Loading 

Factor 

CR AVE 

Manage 

Project Team 

Team1: Address poor individual performance by 

providing constructive criticism promptly and in private. 

0.76 0.83 0.62 

Team2: Delegate work to meet project needs while 

taking into account team member’s personal and 

professional needs 

0.79 

Team3: Monitor team behaviors and take corrective 

action when the team is not working well 

 

0.81 

Manage 

Stakeholder 

Relationships 

Stake1: Negotiate acceptable project decisions when 

stakeholders disagree over priorities  a 

Stake2: Communicate in a way that ensures all 

stakeholders have the same understanding, no matter 

their level of technical or operational understanding 

-- 

 

0.77 

0.88 0.70 

Stake3: Engage external stakeholders so that they feel 

heard and their input is incorporated into project 

decisions 

0.88 

Stake4: Develop shared stakeholder understanding of the 

project (including outcomes, assumptions, exclusions 

and constraints) even when there is pressure to begin the 

“real work” 

 

0.86 

Development 

of the Plan 

Plan1: Implement project management processes and 

procedures in a way that gains acceptance from all 

members of the team a  

Plan2: Break the work down into tangible work items 

with measurable completion criteria that team members 

will commit to delivering 

-- 

 

 

0.75 

0.83 0.62 

Plan3: Incorporate “lessons learned” from previous 

projects into planning the work 

0.81 

Plan4: Ensure the plan for the project reflects relevant 

legal requirements and addresses any potential conflicts 

Plan5: Use appropriate risk analysis tools to evaluate 

and prioritize identified risks and responses on the basis 

of impact and likelihood a 

Plan6: Prioritize measurable project success criteria in 

cooperation with all relevant stakeholders  a 

 

0.82 

 

 

-- 

 

 

-- 

Manage 

Project 

Execution 

Exec1: Achieve sign off on a realistic schedule for the 

project that takes into account resource availability, 

budget considerations and stakeholder requirements  

0.71 0.93 0.56 

Exec2: Hold regular status meetings comparing progress 

to plan, analyzing variances, and taking corrective 

actions (to get back on plan) where necessary b 

0.72 

Exec3: Recognize when a risk or legal requirement 

becomes an issue and take action as necessary b 

0.77 

Exec4: Take the time to seek feedback on my my 

personal performance a 

Exec5: Clearly define key characteristics and business 

benefits of the product of the project and acquire sign off 

from key stakeholders on these specifications c 

-- 

 

0.70 

Exec6: Ensure that all requests for changes to the 

product of the project follow a defined change control 

0.73 
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process and only those signed off by the sponsor are 

acted on c 

Exec7: Secure sign off of the product of the project to 

close the project c 

0.82 

Exec8: Write a project charter (or similar document) that 

describes the project in enough detail to obtain 

agreement from key stakeholders to begin work d 

0.72 

Exec9: Implement kick-off activities to set the tone of 

the project, establish norms of behavior, reporting, and 

communication d 

0.74 

Exec10: Obtain phase end sign off on the outputs of the 

last phase, and transition between phases d 

0.79 

Exec11: Close the project by finalizing project records, 

obtaining sign off and redeploying the team d 

 

0.79 

 

Evaluation of 

Project 

Performance 

Eval1: Plan for project evaluation including specifying 

the purpose, focus, criteria, and relevant evaluation 

techniques to be used. 

0.91 0.94 0.85 

Eval2: Evaluate the project in accordance with the 

evaluation plan engaging all key stakeholders in the 

evaluation. 

0.95   

Eval3: Evaluate project reviews and suggested 

improvements, discuss with key stakeholders and take 

appropriate action. 

 

0.91   

a Deleted indicators at EFA step 
b Indicators of manage project progress as proposed by GAAPS 
c Indicators of manage product acceptance progress as proposed by GAAPS  
d Indicators of manage project transition as proposed by GAAPS  
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Table 3 

PMSE as second-order reflective measure and reliability and validity estimates.  

Factor Indicator  Loading 

Factor 

CR AVE 

Project Management Self-

Efficacy (PMSE) 

Manage Project Team 0.78 0.92 0.69 

Manage Stakeholder Relationships 0.79 

Manage Development of the Plan 0.83 

Manage Project Execution 0.77 

Development of the Plan 0.84  

    

 

Table 4 
Indicators, factors of project performance and reliability and validity estimates.  

Factor Indicators  Weight 
(Loading) 

Weight t-value 
(Loading t-
value) 

Weight p-
value 
(Loading p-
value) 

Operational 
Performance 

OP1-Meet budget allowance 
 
OP2-Meet deadlines 
 
OP3-Deliver Specifications 

0.15 
(0.71) 

0.36 
(0.82) 

0.66 
(0.92) 

1.78 
(13.49) 

3.69 
(19.02) 

9.75 
(29.95) 

0.08 
(0.00) 

0.00 
(0.00) 

0.00 
(0.00) 

Strategic 
 Performance 

SP1- Contribute to the 
strategy of the 
organization 

SP2-Meet stakeholder 
expectations 

SP3-Deliver business 
benefits 

0.22 
(0.76) 

0.69 
(0.96) 

0.23 
(0.79) 

2.61 
(13.91) 

7.99 
(44.67) 

2.46 
(14.19) 

0.00 
(0.00) 

0.00 
(0.00) 
0.014 
(0.00) 

 

 

Table 5 
Performance as a second-order formative scale and reliability and validity estimates. 
 

Measure Factor  Weight 
(Loading) 

Weight t-value 
(Loading t-value) 

Weight p-value 
(Loading p-value) 

 
 
Performance 

Strategic  
Performance 
 

0.54 
(0.93) 

90.72 
(91.29) 

0.00 
(0.00) 

Operational  
Performance 

0.54 
(0.93) 

90.72  
(91.29) 

0.000 
(0.000) 

 

  



 42 

 

Table 6 
Path coefficients of PMSE and performance scales across projects with different sizes. 

 

Path 

Coefficients 

(Large) 

Path 

Coefficients 

(Medium) 

Path 

Coefficients 

(Small) 

Path 

Coefficients-

diff. ( |Large - 

Medium |) 

Path 

Coefficients-

diff. ( |Large - 

Small|) 

p-Value 

(Large vs 

Medium) 

p-Value 

(Large vs 

Small) 

Self-Efficacy -> 

Evaluation 0.851** 0.856** 0.817** 0.006 0.031 0.525 0.244 

Self-Efficacy -> 

Execution 0.954** 0.948** 0.941** 0.003 0.011 0.392 0.258 

Self-Efficacy -> Ext 

Stakeholder 0.827** 0.769** 0.744** 0.050 0.077 0.197 0.116 

Self-Efficacy -> 

Planning 0.881** 0.802** 0.773** 0.077 0.104 0.052 0.020 

Self-Efficacy -> Team 0.770** 0.779** 0.755** 0.012 0.012 0.530 0.422 

Strategic Perf -> 

Performance 0.479** 0.547** 0.560** 0.060 0.071 0.852 0.896 

Operational Perf -> 

Performance 0.548** 0.512** 0.535** 0.039 0.015 0.250 0.402 

**The Path coefficient is  significant at p < 0.001 

 

 

Table 7 
Path coefficients of PMSE and performance scales across projects different regions. 

 

Path 

Coefficients 

(EUa) 

Path 

Coefficients 

(NAa) 

Path 

Coefficients 

(SCa) 

Path 

Coefficients-

difference 

(|EU -NA|) 

Path 

Coefficients-

difference 

(|EU - SC|) 

p-Value 

(EU vs 

NA) 

p-Value 

(EU vs 

SC) 

Self-Efficacy -> 

Evaluation 0.799** 0.862** 0.830** 0.064 0.032 0.921 0.775 

Self-Efficacy -> 

Execution 0.938** 0.948** 0.932** 0.009 0.007 0.654 0.348 

Self-Efficacy -> Ext 

Stakeholder 0.663** 0.844** 0.692** 0.186 0.039 0.998 0.659 

Self-Efficacy -> Planning 0.790** 0.814** 0.768** 0.028 0.018 0.685 0.361 

Self-Efficacy -> Team 0.687** 0.717** 0.768** 0.034 0.086 0.637 0.899 

Strategic Perf -> 

Performance 0.572** 0.559** 0.531** 0.022 0.049 0.321 0.079 

Operational Perf -> 

Performance 0.509** 0.514** 0.529** 0.013 0.021 0.604 0.707 
a  EU: Europe, NA: North America, SC: Scandinavia 

**The Path coefficient is significant at p < 0.001 
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Table 8 
Correlation of key constructs 

 1 2 3 4 5 6 

(1) External 

Stakeholder Mng. 1      

(2) Team Mng. 0.511** 1     

(3) Planning 0.585** 0.566** 1    

(4) Execution 0.635** 0.631** 0.672** 1   

(5) Evaluation 0.590** 0.552** 0.618** 0.742** 1  

(6) Performance 0.300** 0.182** 0.207** 0.324** 0.250** 1 

(7) Self-efficacy 0.763** 0.735** 0.787** 0.964** 0.867** 0.318** 

  ** Correlation is significant at the p < 0.01 level (2-tailed). 

 

 

 

Table 9: Short versions of PMSE and validity and reliability estimates 

Short 
version 

Indicators CR AVE  

PMSE-6 Stake2, Plan2, 
Exec2, Exec5, 
Exec8, Eval3 

0.87 0.52 All loading coefficients were 
significant and greater than 
0.60. 
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Fig. 1. Indicators and dimensions of project management self-efficacy and relationship with 
performance 
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Appendix A. Short and Long Forms of PMSE scale 

a) PMSE, Project Management Self-Efficacy Scale. Long version with 22 items and 5 

dimensions. Likert Scale 1-5; 1 = cannot do the task (0% confident), 5= totally 
confident to manage the task effectively (100% confident). 

The statements below describe situations that commonly arises in projects. For each 

situation, please rate how confident you are that you could manage them effectively today? 

Team1:  Address poor individual performance by providing constructive criticism promptly and in private. 

Team2:  Delegate work to meet project needs while taking into account team member’s personal and 

professional needs. 

Team3:  Monitor team behaviors and take corrective action when the team is not working well. 

Stake2:  Communicate in a way that ensures all stakeholders have the same understanding, no matter their 
level of technical or operational understanding. 

Stake3:  Engage external stakeholders so that they feel heard and their input is incorporated into project 
decisions. 

Stake4:  Develop shared stakeholder understanding of the project (including outcomes, assumptions, 

exclusions and constraints) even when there is pressure to begin the “real work”  

Plan2:  Break the work down into tangible work items with measurable completion criteria that team 
members will commit to delivering 

Plan3:  Incorporate “lessons learned” from previous projects into planning the work 

Plan4:  Ensure the plan for the project reflects relevant legal requirements and addresses any potential 
conflicts 

Exec1:  Achieve sign off on a realistic schedule for the project that takes into account resource availability, 

budget considerations and stakeholder requirements  

Exec2:  Hold regular status meetings comparing progress to plan, analyzing variances, and taking corrective 
actions (to get back on plan) where necessary. 

Exec3:  Recognize when a risk or legal requirement becomes an issue and take action as necessary.  

Exec5:  Clearly define key characteristics and business benefits of the product of the project and acquire sign 
off from key stakeholders on these specifications. 

Exec6:  Ensure that all requests for changes to the product of the project follow a defined change control 

process and only those signed off by the sponsor are acted on. 

Exec7:  Secure sign off of the product of the project to close the project. 

Exec8:  Write a project charter (or similar document) that describes the project in enough detail to obtain 
agreement from key stakeholders to begin work. 

Exec9:  Implement kick-off activities to set the tone of the project, establish norms of behavior, reporting, and 
communication. 

Exec10: Obtain phase end sign off on the outputs of the last phase, and transition between phases.  

Exec11: Close the project by finalizing project records, obtaining sign off and redeploying the team. 

Eval1:  Plan for project evaluation including specifying the purpose, focus, criteria, and relevant evaluation 

techniques to be used. 

Eval2:  Evaluate the project in accordance with the evaluation plan engaging all key stakehold ers in the 
evaluation. 

Eval3:  Evaluate project reviews and suggested improvements, discuss with key stakeholders and take 
appropriate action. 
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b) PMSE-S6, Project Management Self-Efficacy Scale. Short version with 6 items, 
unidimensional measurement. Likert Scale 1-5; 1 = cannot do the task (0% 

confident), 5= totally confident to manage the task effectively (100% confident). 

PMSE1-Communicate in a way that ensures all stakeholders have the same understanding, no matter their level 
of technical or operational understanding  

PMSE2-Break the work down into tangible work items with measurable completion criteria that team members 

will commit to delivering  

PMSE3-Hold regular status meetings comparing progress to plan, analyzing variances, and taking correct ive 
actions (to get back on plan) where necessary  

PMSE4-Clearly define key characteristics and business benefits of the product of the project and acquire sign 
off from key stakeholders on these specifications  

PMSE5-Write a project charter (or similar document) that describes the project in enough detail to obtain 

agreement from key stakeholders to begin work 

PMSE6-Evaluate project reviews and suggested improvements, discuss with key stakeholders and take 
appropriate action 

 

 


