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Abstract 
A growing number of studies are now emphasizing the critical importance of 
learning and knowledge accumulation for firm-level competitiveness. Despite 
the growing awareness, relatively fewer project-based firms have institutiona-
lized mechanisms to systematically capture new project knowledge and re-use 
it to improve the execution of subsequent projects. The peculiarity of projects 
presents unique challenges that make the cognitive approach to learning diffi-
cult to implement. As such, researchers are recommending the social construc-
tivist perspective of learning as the most viable strategy for cultivating learning 
within and across projects. However, scant work has been undertaken from this 
sociological perspective to analyze how temporary organizations manage 
knowledge arising from and relating to projects. From this standpoint, the 
aim of this paper is to discuss the learning mechanisms of construction firms. 
The study adopted a quantitative strategy by employing a questionnaire sur-
vey into the learning practices of construction projects in Ghana. Drawing on 
preliminary findings from the literature, the study proposes a model for cul-
tivating learning within projects from the social constructivist viewpoint. In 
the model, project management practitioners can purposefully nurture or 
structure a project learning activity through four mechanisms viz.: institutio-
nalization, externalization, socialization and internalization. The proposed 
model is subsequently validated in an empirical study into the learning prac-
tices during the implementation of construction projects in Ghana. Based on 
the empirical results, it seems that knowledge sharing and transfers through 
the four aforementioned learning mechanisms proposed by the model are 
highly regarded within project management practice in Ghana. 
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Cognitive Personalization 

 

1. Introduction 

In the modern economy, the foundations of organizational competitiveness have 
shifted from the resource-based view (RBV) to the knowledge-based view (KBV) 
of a firm [1] [2]. The literature on the knowledge-based theory of the firm sug-
gests that it is the heterogeneity in knowledge possessed by different firms that 
determine their differential performance in the market place [3]. Accordingly, 
the competitiveness of the firm is contingent on its learning capabilities. This 
learning takes two generalized forms—cognitive and social constructivist pers-
pectives. The cognitive learning perspective focuses on developing and imple-
menting databases, tools and techniques to capture and codify knowledge. The 
social constructivist perspective, on the other hand, focuses on learning within a 
dynamic social process [4] [5]. From this standpoint, knowledge is not seen as a 
“resource” that is easily capturable; nor embedded in organizational processes. 
Rather, knowledge is seen to emerge as people interact recurrently in the context 
of established routines and procedures [6]. 

Likewise, the project-based organization (PBO) has emerged as a viable orga-
nizational structure to deal with the new features of the transitory and one-off 
demands, of a multiplex market. PBOs are organizational structures that entail 
the development of temporary systems for the completion of project tasks or ac-
tivities [7] [8] [9]. Characterized by knowledge generation, knowledge applica-
tion and potentially knowledge loss, project environments are seen as arenas 
suitable for executing learning. Consequently, learning within and across 
projects is now widely accepted as an important determinant of the firm-level 
competitiveness [10] [11]. 

Despite this growing awareness, relatively fewer project-based firms have in-
stitutionalized mechanisms to systematically capture new project-knowledge and 
re-use it to improve the execution of subsequent projects [12] [13]. The pecu-
liarity of projects presents unique challenges when it comes to managing know-
ledge [13] [14] [15]. From the standpoint of project management (PM), a deeper 
knowledge of the processes for learning in project context will be beneficial to 
the development of projects and their outcomes [9]. In order to gain a better 
grasp of project learning, the fundamental question that arises is, “What is the 
optimum technique for integrating learning within and between projects” [16] 
[17]? As stated earlier, two conflicting viewpoints emerge in the literature: the 
cognitive learning approach and the social (situated) learning approach. The 
current literature on learning is dominated by the cognitive view [14] [18] [19] 
[20], where learning is regarded as a discrete undertaking, and as a matter of 
dissemination and absorption. However, with the recognition that knowledge is 
often tacit, situational, and ingrained within certain social groups and settings, 
researchers are beginning to recognize and emphasize the relevance of social 
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constructivist perspective of learning [6] [21] [22]. This viewpoint conjectures 
most learning occurs socially in job practice through networking [23]. The prac-
tice then is utilized as the means of learning, with an emphasis on encouraging 
participants to engage in discourse, conversations, and storytelling as crucial 
methods for cultivating learning within a project [9]. The existence of limited 
studies on how temporary organization construct knowledge and learning from 
this perspective [24] calls for in-depth investigation into the social mechanisms 
for constructing and transforming knowledge. Thus, from a social constructivist 
perspective, the aim of this paper is to discuss the learning mechanisms of 
project-based firms. The study investigates whether, and how project-based 
firms in the construction industry are able to capitalize on knowledge that is 
generated during the execution of one project and their ability to utilize and 
transfer it to other projects. 

2. Research Background and Literature Review 
2.1. Knowledge Conversion Processes 

Knowledge transformation is a brand-new field of study that is relevant to 
knowledge management. Knowledge transformation is a spiraling process that 
leads to new knowledge as a result of explicit and tacit knowledge interacting. It 
explicitly examines the transfer of information from one group to another [25]. 
Nonaka and Takeuchi [26] [27] proposed a valuable theory that explains how 
organizations may create, preserve, and apply knowledge despite its ethereal, 
even ephemeral characteristics. The theory of Nonaka and Takeuchi’s [26] is 
based on four processes and four kinds of activities viz.: socialization, combina-
tion internalization and externalization. Socialization occurs when people’s in-
teractions aid in the transformation of one’s tacit knowledge into another’s [28]. 
When tacit knowledge is extracted from one’s experience and translated into ex-
plicit knowledge, this is referred to as externalization [28]. Combination is the 
process of transforming explicit data into better explicit knowledge [28]. Finally, 
internalization is the process of integrating explicit knowledge into one’s own 
wisdom [28]. Nonaka and Takeuchi’s [26] outline four mechanisms for con-
verting tacit knowledge to explicit knowledge and vice versa. The formal process 
by which tacit and explicit knowledge collide and combine is known as dialog. It 
necessitates people recognizing and sharing what they have learned informally 
through their experiences (socialization). This could happen, for example, when 
a project team’s less experienced members receive expertise and advice from a 
more experienced team leader [28]. It’s also important to connect explicit know-
ledge [28]. Recognizing that what arises from our experiences is worthy of for-
malization (externalization) and searching what already exists formally and 
making connections takes some work (combination). Learning by doing is sig-
nificant since it suggests that a portion of the learning can only take place when 
people are confronted with the demands of their jobs [28]. Indeed, the complete 
cycle could serve as a model for on-the-job project management expertise de-
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velopment, combining knowledge creation and personal growth [28].  

2.2. Project Leaning 

Focusing our attention to the specific subject under investigation, an increasing 
number of studies [29] [30] [31] are underlining the vital relevance of knowledge 
accumulation in developing project competences. These scholars emphasize the 
critical significance that “project knowledge” gathered throughout a number of 
projects can play in achieving optimal results. Project learning is a broad notion 
that encompasses a variety of activities at several levels of the project’s structure 
[28] [32] [33]. It can happen to a single employee, a project team, many project 
teams, a single corporation, and/or a group of businesses working on a single 
project. [28] [32]. The transformation step begins after relevant knowledge 
sources in problem solutions have been identified [34]. It occurs both within and 
between projects. To develop and transform knowledge in the project settings, 
two distinct strategies are used: codification and personalization strategies. 
Chiocchio et al. [28] argue that project-based learning is an important function 
of the knowledge transformation processes in project context. To generate and 
transform new knowledge, a variety of processes might be applied. One strategy 
for cross transferal of knowledge is to conduct systematic post-project reviews 
(PPRs) [35]. 

The development and exchange of intellectual capital in project scenarios is 
referred to as project learning [28]. Intra-project learning concentrates on activi-
ties that are exclusive to a single project and aids in the effective completion of 
the project by detecting and resolving issues as they arise [28]. When members 
of a project team brainstorm about how to complete a task or overcome ob-
stacles, learning occurs [36]. The combination and cross-project exchange of 
lessons learnt in order to put fresh information into practice and develop new 
ideas is known as inter-project learning [32]. Information technology tools and 
employee groups geared at knowledge sharing inside the company are examples 
of tools that facilitate inter-project learning [37]. Prencipe and Tell [32] propose 
four categories of interproject learning mechanisms. These include: accumula-
tion of experience, articulation of inborne Knowledge, the codification and reuse 
of new knowledge. 

Learning Mechanisms 
1) Experience accumulation 
According to Levitt and March [38], the purpose of organizational learning is 

to achieve specific outcomes. Organizational learning is founded on historical 
experience enshrined in daily routines, tacit and pre-programmed processes, 
reflection of past experiences and the results of try and error [38]. Senge [39] de-
fined experience accumulation as based on people’s accumulated expertise as 
they move from project to project. Accumulating experience could be done by 
sharing experiences from past projects despite the fact that it is “an ad hoc ap-
proach of improving a strong project management competence” ([32], p. 584). 
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The articulation and codification of knowledge, on the other hand, which de-
mand more cognitive effort and resources, are more important in the develop-
ment of interproject learning capabilities [40]. Researchers have suggested indi-
viduals can be placed through job rotation, specialization, and re-use of special-
ists as part of the experience accumulation process [32]. 

2) Knowledge articulation 
The reflective practitioner’s ability to explain practical knowledge is critical to 

learning [41]. Learning by thinking and learning by reflecting are two ways of 

articulating knowledge [41]. This can be described as learning-through-discussion 
and learning-through-confrontation [42], when you consider learning-by-doing 

and learning-by-using in accumulating experience. Varieties of processes such as 

reviews, meetings, and brainstorming could be utilized to articulate knowledge. 
Similarly, project meetings and reviews at the team level are described by Newell 

and Edelman [33] as building a common knowledge of what determines whether 

a project succeeds or fails. 
3) Knowledge codification 
In transitory organizations, the capacity to organize and systematize informa-

tion can assist in information transfer as well as increase business efficiency and 
learning within the enterprise [32]. The ability to organize and codify information 

enables the invention of externalized knowledge that can be represented verbally or 

symbolically [32]. Prencipe and Tell [32] characterize learning-through-writing and 
re-writing as two techniques for knowledge codification. According to Newell and 

Edelman [33], knowledge codification is performed by keeping track of project 

outcomes in order to transmit learning to future initiatives. 
4) Learning support  
The measures project managers put in place to help the learning process are 

known as learning support. According to Swan et al. [43], when a project man-
ager focuses on the technical as well as the social aspects of learning, both the 

utilization of current knowledge and the exploration of new information are 

maximized.  

2.3. Conceptual Framework  

By integrating the findings from the literature, the current study proposes the 
“IESI” conceptual model for cultivating learning in project from a social con-
structivist perspective (see Figure 1). Appreciating the learning process as a so-
cial effort led us to adopt the model suggested by Nonaka and Takeuchi [26] 
based on the processes of socialization, internalization, combination and exter-
nalization. However, combination is exempted from this study because of the 
theoretical views of the current study—social constructivist perspective of 
learning. For the remaining social processes to be effective, there must be insti-
tutions or learning supports [20]. By relating these three processes and learning  

https://doi.org/10.4236/jbcpr.2021.94016


F. L. Guribie et al. 
 

 

DOI: 10.4236/jbcpr.2021.94016 256 Journal of Building Construction and Planning Research 
 

 
Figure 1. The IESI conceptual model for cultivating learning from a social perspective. 
Source Authors’ construct (2021). 
 
support to the individual, project and organisational levels, we developed four 
(4) constructs that enabled us to categorize a variety of social mechanisms that 
temporary organizations engage to construct knowledge and learning viz.: insti-
tutionalization, socialization, externalization, and internalization. 

The proposed framework is a cycle of four processes. The first process (insti-
tutionalization) involves the recognition of projects as vehicles of organizational 
learning [44] and building the necessary institutions to cultivate learning [20]. 
Time for reflective practices must be explicitly built into project schedules and 
learning outcomes must be evaluated. The second process involves the externa-
lization of knowledge. Being able to articulate practical knowledge is an impor-
tant facet of the reflective practitioner [41]. Knowledge externalization is de-
scribed as learning by thinking and learning by reflecting [41]. It is also referred 
to as learning-by-discussing and learning-by-confronting [42], when compared 
to learning-by-using and learning-by-doing in experience accumulation processes. 
Several mechanisms could be used for knowledge externalization such as re-
views, meetings, and brainstorming. The third process involves facilitating so-
cialization. Socialization occurs when people’s interactions help in the transfor-
mation of one’s tacit knowledge into another’s [28]. This involves fostering inte-
raction platforms for team members to exchange ideas. The emphasis in this 
mechanism of knowledge conversion is on learning and knowledge management 
being intimately conjoined to individuals and their activities within a practice 
context [6]. Therein, there are opportunities to intentionally influence or struc-
ture socio-cultural conditions and people’s actions to improve knowledge crea-
tion and learning in a specific situation [6]. The fourth process involves expe-
rience internalization (accumulation). Even though it is “a haphazard technique 
to increase a dynamic project working capability,” internalization or experience 
accumulation could be achieved by individual sharing of past project expe-
riences ([32], p. 584). Mechanisms that induce internalization include job rota-
tion, specialization, on-the-job training and re-use of expert. The succeeding 
section empirically validates this model within construction project organiza-
tions in Ghana. 

Situated learning 
mechanisms

Externalization

Internalization

Institutionalization 

Socialization
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3. Research Methodology 

Given the philosophical perspectives described in literature, it can be stated that, 
positivist philosophy utilizes observable approach in analyzing causal links 
which leads to hypothesis and theory testing [45] [46]. It looks for inferences 
from the study’s larger population [47]. Conversely, the interpretivism para-
digm, involves theory building and in-depth investigations of a phenomenon 
[45]. Drawing on these assumptions in relation to the objectives of this study, 
the philosophical perspective of this study is articulated as follows—at the onto-
logical level, this study takes a realism stance. This is because the mechanisms 
for cultivating the social constructivist perspective of learning are pre-existing in 
the literature. However, these variables have not been optimized in explaining 
learning within the context of projects [16]. From an epistemological standpoint, 
this study believed that the complex interactions of a learning activity inside and 
between projects can be investigated using a methodical but simple steady ap-
proach. The research might also be conducted without prejudice, allowing for 
objective conclusions to be drawn from data acquired from a distance [46]. As a 
result, positivist tradition was the epistemological perspective in this study. This 
was couched within an inductive approach. 

3.1. Questionnaire Survey 

A lesson learned oriented survey was completed by 203 construction profession-
als who have hands-on experience in managing projects in Ghana. The survey 
contained two question sets. The first set asked the respondents their back-
ground in project management. The second set focused on how the organiza-
tions produce lessons learned within and across project implementation, using a 
five-point Likert scale (1 = none exists, 2 = inadequate implementation, 3 = nei-
ther good or bad, 4 = good, 5 = strong implementation). Sampling of the res-
pondents was non-probabilistic and the respondents to the questionnaire 
represent different roles and categories within their respective firms. In order to 
put the report in context and give the reader and end users a better knowledge of 
the respondents’ characteristics, this section presents an empirical analysis of the 
characteristics of the key sources of primary data. The background information 
of the respondents included their sex, the professional capacity under which they 
manage or managed projects, professional qualification, hands-on experience in 
managing projects, the average number of projects supervised or co-supervised, 
managerial level of managing projects, and the average financial size of projects 
managed. See Table 1 for full details. 

3.2. Data Analysis Techniques 

The data collected from the questionnaire were analyzed with the assistance of 
Statistical Package for Social Science. Mean score ranking was deployed to pri-
oritize the measurement items. Factor analysis was performed on the data sets. 
There are five general steps to factor analysis: 1) assessing applicability; 2)  
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Table 1. Background characteristics. 

Variables/Categories N Percent 

Sex 
  

Male 159 78.3 

Female 44 21.7 

Prefer not to say 2 0.99 

Total 203 100.0 

Which professional capacity did you or do you manage or ma-
naged projects 

- 
 

Project manager 52 25.6 

Architect 23 11.3 

Quantity surveyor 76 37.4 

Engineer 43 21.2 

Others 9 4.4 

Total 203 100.0 

What is your professional qualification - 
 

Project management professional 34 16.7 

Ghana institution of architects 24 11.8 

Ghana institution of surveyors 60 29.6 

Ghana institution of engineers 34 16.7 

Not applicable 51 25.1 

Total 203 100.0 

Hands-on experience in managing projects - 
 

1 - 5 years 38 18.7 

6 - 10 years 77 37.9 

11 - 15 years 43 21.2 

16 - 20 years 37 18.2 

Over 20 years 8 3.9 

Total 203 100.0 

Average number of projects supervised or co-supervised - 
 

1 - 5 projects 50 24.6 

6 - 10 projects 39 19.2 

11 - 15 projects 33 16.3 

16 - 20 projects 25 12.3 

Over 20 projects 56 27.6 

Total 203 100.0 
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Continued 

At what managerial level do you or did you manage/d the project(s) - 
 

Top level of management 58 28.6 

Middle level of management 57 28.1 

Supervisory or at the Team level 88 43.3 

Total 203 100.0 

Average financial size of project/s managed - 
 

≤5 million dollars 108 53.2 

$5,000,001 - $50,000,000 54 26.6 

$50,000,001 - $100,000,000 30 14.8 

Over $100,000,000 11 5.4 

Total 203 100.0 

Source: Authors’ fieldwork (2021). 
 
determining the number of factors through factor extraction; 3) grouping the 
variables into factors according to factor loading; 4) producing weighted factor 
scores; and 5) assessing factor reliability. First, we assessed applicability of the 
factor analysis process. Since the goal of factor analysis is to obtain factors, the 
variables must be related to each other for the factor model to be appropriate 
[48]. Second, we determined the number of factors. In this survey, estimates 
were obtained for the initial factors through principal component analysis. 
Third, we grouped the variables into factors according to factor loading. Fourth, 
weighted factor scores were determined by taking the average of the score for 
each item in a factor. Fifth, each factor’s reliability was computed using Cron-
bach’s alpha. Table 6 provides the factor analysis and reliability results for the 
project management learning practices. 

4. Results 
4.1. Pretesting of Dataset  

The internal consistency of the grading scale and survey questionnaire was as-
sessed using the Cronbach’s Alpha statistic. The reliability analysis produced a 
Cronbach’s Alpha of 0.914, which is higher than the acceptable minimum value 
of 0.7 [49]. The Shapiro-Wilk test was used to determine the dataset’s normality 
[50], and the findings, as given in Table 2, showed that the dataset of the social 
constructivist learning mechanisms was not normally distributed at the 95 per-
cent confidence interval. The Kruskal-Wallis test, a rank-based nonparametric test, 
was employed to see if there were statistically significant differences in expert res-
ponses depending on their professional backgrounds. The Kruskal-Wallis test re-
sults in Table 2 revealed that none of the situated learning activities were statis-
tically distinct, implying that expert replies were unanimous and could be ana-
lyzed as a single unit. 
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Table 2. Mean score and RII ranking, normality and Kruskal Wallis test of situated learning activities. 

Social Learning Activities/Mechanisms Mean Std. Dev. Rank 
Shapiro-Wilk 

(p-value) 

Kruskal 
Wallis Test 
(p-value) 

Create routines to internalize tacit knowledge stemming from  
individual and team reflectivity 

4.21 0.882 1 0.000 0.986 

Encourage job rotation 4.07 0.988 2 0.000 0.450 

Encourage specialization 4.06 0.968 3 0.000 0.806 

Foster meetings with team members from previous and next phases of 
the projects 

4.04 0.971 4 0.000 0.546 

Embed a mentor in each project team to provide support for team 
members 

4.03 0.946 5 0.000 0.190 

Have past project audits discussed and used in current project/s 3.94 1.113 6 0.000 0.099 

Foster communities of practice where project managers and team 
members can meet and discuss 

3.92 1.193 7 0.000 0.465 

Nurture a project culture open to experimentation and new insights 3.73 1.113 8 0.000 0.002 

Articulate cause and effect linkages of past success/failure 3.71 1.292 9 0.000 0.417 

Create room for on-the-job training of team members as part of  
competency development. 

3.71 1.420 10 0.000 0.043 

Articulate practical knowledge pertinent from past phase to new phase 
of the project (externalization) 

3.67 1.192 11 0.000 0.870 

During project execution, you discuss the set of problems encountered 
during the project 

3.59 1.192 12 0.000 0.791 

Institutionalize mechanisms for team members to freely reveal their 
expertise and views concerning solutions to problems rather than 
firmly instructing them to follow predefined procedures 

3.56 1.350 13 0.000 0.236 

Ensure psychological safety among team members to facilitate working 
relationships and candid sharing 

3.53 1.401 14 0.000 0.162 

Create chat rooms for socialization and exchange of ideas among team 
members 

3.34 1.316 15 0.000 0.031 

We see the implementation of projects as learning opportunities and 
institutionalize mechanisms to manage knowledge relating to, and 
arising from projects 

3.22 1.429 16 0.000 0.010 

Orientate team members towards learning 3.19 1.445 17 0.000 0.016 

We explicitly build time in project schedules for critical reflections on 
project outcome (not just at the end of project), and also conduct 
end-of-phase reviews as the project progresses 

3.07 1.384 18 0.000 0.066 

Evaluate learning outcomes of team members 3.05 1.480 19 0.000 0.016 

Create reward systems that encourage knowledge sharing among team 
members 

2.86 1.558 20 0.000 0.011 
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4.2. Mean Score Ranking of the Social Mechanisms of Learning 

The mean and standard deviations of the social mechanisms for learning are 
shown in this section. Table 2 presents means and standard deviations of the 
main situated learning variables. Conforming to the conventional critical mean 
value, if a variable has a mean value of 2.50 or higher, it is considered critically 
essential [10]. The findings demonstrated that all of the variables had mean val-
ues ranging from 2.5 to 5.0, indicating their relative importance and significance 
in explaining social learning during project implementation. The standard devi-
ations in Table 2 indicate how far the experts’ overall ratings of a factor deviate 
from the associated mean score. When two or more factors have the same mean 
score, the one with the lowest standard deviation was assigned a higher ranking 
[47]. The standard deviations were used to measure consensus in the experts’ 
ratings. Although there are no small or large standard deviations, lesser values 
are preferred over larger scores. For this reason, although some factors had 
standard deviations greater than 1, they were nevertheless evaluated for further 
analysis due to the closer proximity of their mean scores to 3.50. 

4.3. Factor Analysis of the Social Constructivist Learning Activities 

Twenty (20) social constructivist learning mechanisms were identified from the 
literature and it was essential to cluster them for easy interpretation. As a result, 
factor analysis was used to group the factors in the study. In factor analysis, de-
termining the eigenvalues is the first step. At the first iteration, eigenvalues 
greater than 0.50 suggest that the variable is significant. This means that factors 
with eigenvalues less than 0.50 are less significant and must be dropped. The 
communality results of the factor analysis performed with initial values of 1.00 
are shown in Table 3. 
 

Table 3. Communalities of situated learning activities. 

 
Initial Extraction 

We see the implementation of projects as learning opportunities and institutionalize mechanisms to 
manage knowledge relating to, and arising from projects 

1 0.730 

We explicitly build time in project schedules for critical reflections on project outcome (not just at the 
end of project), and also conduct end-of-phase reviews as the project progresses 

1 0.698 

Orientate team members towards learning 1 0.809 

Create reward systems that encourage knowledge sharing among team members 1 0.788 

Evaluate learning outcomes of team members 1 0.809 

Nurture a project culture open to experimentation and new insights 1 0.720 

Institutionalize mechanisms for team members to freely reveal their expertise and views concerning  
solutions to problems rather than firmly instructing them to follow predefined procedures 

1 0.698 

Articulate practical knowledge pertinent from past phase to new phase of the project (externalization). 1 0.692 

Articulate cause and effect linkages of past success/failure 1 0.712 
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Continued 

Have past project audits discussed and used in current project/s 1 0.671 

During project execution, you discuss the set of problems encountered during the project 1 0.687 

Foster meetings with team members from previous and next phases of the projects 1 0.736 

Embed a mentor in each project team to provide support for team members 1 0.786 

Create routines to internalize tacit knowledge stemming from individual and team reflectivity 1 0.695 

On-the-job training of team members as part of competency development 1 0.680 

Create chat rooms for socialization and exchange of ideas among team members 1 0.709 

Foster communities of practice where project managers and team members can meet and discuss. 1 0.560 

Ensure psychological safety among team members to facilitate working relationships and candid sharing 1 0.769 

Encourage Job rotation 1 0.746 

Encourage specialization 1 0.494 

Extraction Method: Principal Component Analysis. Source: Authors’ field survey (2021). 
 

In contrast to the descriptive analysis’ prior findings, which indicated that all 
variables are critical because their means are more than 2.50, Table 3 shows that, 
the eigenvalues of one of the factors (encouraging specialization (0.494) was less 
than 0.50. As a result, this variable was not included in the rotation analysis be-
cause it was not significant. The remaining nineteen variables were subjected to 
iterations using component matrix factor analysis. However, two other variables 
(communities of practice and chat rooms for socialization) had cross loadings 
challenges and were exempted. The initial eigen values, extracted sum of squared 
loadings and the rotation sum of squared loadings of the remaining seventeen 
variables are presented in Table 4. 

In order to group inter-dependent variables into descriptive categories and 
classify the variables into types with similar characteristics or behaviour, prin-
cipal component matrix was employed. It can be inferred from Table 5 that the 
component matrix re-grouped the remaining 17 factors under four components 
namely—institutionalization, externalization, socialization and internalization. 
The results of the extracted sums of squared loading show principal component 
1(Institutionalization) explains 40.937% of variance. Principal component 2 (ex-
ternalization) explains 19.324% of variance. Principal component 3 (socializa-
tion) explains 7.603% and principal component 4 (internalization) explains 
4.876% of variance. 

4.3.1. Component 1: Institutionalization  
The first principal component (PC1) is responsible for 40.937 of the total va-
riances and contains six (6) specific factors. The factors and their respective fac-
tor loading (eigenvalue) are presented in Table 5 and they include—seeing 
projects as learning objects (85.1%), building time in project schedules for criti-
cal reflections (80.2%), orientating team members towards learning (89.5%), 
creating rewards that encourage knowledge sharing (83.6%), evaluating learning  
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Table 4. Total variance explained of social learning activities. 

Component 

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings 

Total 
% of  

Variance 
Cumulative % Total 

% of  
Variance 

Cumulative % Total 
% of  

Variance 
Cumulative % 

1 6.141 40.937 40.937 6.141 40.937 40.937 4.163 27.755 27.755 

2 2.899 19.324 60.262 2.899 19.324 60.262 3.159 21.062 48.817 

3 1.141 7.603 67.865 1.141 7.603 67.865 1.904 12.696 61.513 

4 0.731 4.876 72.741 0.731 4.876 72.741 1.684 11.228 72.741 

5 0.688 4.124 74.672       

6 0.578 3.852 76.593 
      

7 0.501 3.337 79.931 
      

8 0.480 3.201 83.132 
      

9 0.452 3.015 86.147 
      

10 0.411 2.739 88.886 
      

11 0.402 2.682 91.568 
      

12 0.340 2.265 93.832 
      

13 0.324 2.158 94.672       

14 0.294 1.959 95.791 
      

15 0.266 1.773 97.565 
      

16 0.220 1.465 99.029 
      

17 0.146 0.971 100.000 
      

Extraction Method: Principal Component Analysis. Source: Authors’ field survey (2021).  
 

Table 5. Rotated component matrixa of Social Learning mechanisms within and across projects. 

 

Component 

1 2 3 4 

We see the implementation of projects as learning opportunities and institutionalize 
mechanisms to manage knowledge relating to, and arising from projects 

0.851 
   

We explicitly build time in project schedules for critical reflections on project outcome 
(not just at the end of project), and also conduct end-of-phase reviews as the project 
progresses 

0.802 
   

Orientate team members towards learning 0.895 
   

Create reward systems that encourage knowledge sharing among team members 0.836 
   

Evaluate learning outcomes of team members 0.868 
   

Nurture a project culture open to experimentation and new insights 0.587 
   

Institutionalize mechanisms for team members to freely reveal their expertise and  
views concerning solutions to problems rather than firmly instructing them to follow 
predefined procedures 

 
0.690 
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Continued 

Articulate practical knowledge pertinent from past phase to new phase of the project 
(externalization).  

0.786 
  

Articulate cause and effect linkages of past success/failure 
 

0.693 
  

Have past project audits discussed and used in current project/s 
 

0.789 
  

During project execution, you discuss the set of problems encountered during the project 
 

0.712 
  

Ensuring psychological safety   0.746  

Foster meetings with team members from previous and next phases of the projects 
  

0.768 
 

Embed a mentor in each project team to provide support for team members 
  

0.803 
 

Create routines to internalize tacit knowledge stemming from individual and team  
reflectivity    

0.726 

On-the-job training 
   

0.632 

Job rotation    0.624 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. aRotation converged in 
6 iterations. Source: Authors’ field survey (2021). 

 
outcomes of team members (86.8%), and nurturing a project culture open to 
experimentation and new insights (58.7%).  

4.3.2. Component 2: Externalization 
Principal component two accounted for 19.324 of the total variances and con-
tains five (5) specific factors. The factors and the eigenvalues of the second 
component are outlined as follows—mechanisms for team members to freely 
reveal their expertise (69.0), articulate practical knowledge pertinent from past 
phase to new phase (78.6%), articulate cause and effect linkages of past suc-
cess/failure (69.3%), have past project audits discussed and used in current 
project/s (78.9%), during project execution you discuss the set of problems en-
countered during the project (71.2%). 

4.3.3. Component 3: Socialization 
Principal component three accounted for 7.603 of the total variances and con-
tains three (3) specific factors. The respective factor loadings of this component 
are listed as—ensuring psychological safety of team members (74.6%), fostering 
meetings with team members from previous and next phases of the projects 
(76.8%) and embedding a mentor in each project team to provide support for 
team members (80.3%). 

4.3.4. Component 4: Internalization 
The fourth component accounted for 4.876 of the total variances and contains 
three (3) factors namely: creating routines to internalize tacit knowledge (72.6%), 
on-the-job training (63.32%) and encouraging job rotation (62.4%). Table 6 
summarizes the final results of the factor analysis. 
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Table 6. Factor analysis of social constructivist learning mechanisms. 

 
Item mean Factor Loadings 

Factor  
reliability 

Factor mean 

Institutionalization 
    

We see the implementation of projects as learning opportunities 
and institutionalize mechanisms to manage knowledge relating to, 
and arising from projects. 

3.22 0.851 

0.914 

 

We explicitly build time in project schedules for critical reflections 
on project outcome (not just at the end of project), and also conduct 
end-of-phase reviews as the project progresses 

3.07 0.802 
 

Orientate team members towards learning 3.19 0.895 
 

Create reward systems that encourage knowledge sharing among 
team members 

2.86 0.836 
 

Evaluate learning outcomes of team members 3.05 0.868 
 

Nurture a project culture open to experimentation and new insights 3.73 0.587 
 

Overall Mean (Institutionalization) 
  

3.187 

Externalization 
   

Institutionalize mechanisms for team members to freely reveal their 
expertise and views concerning solutions to problems rather than 
firmly instructing them to follow predefined procedures 

3.562 0.690 
 

Articulate practical knowledge pertinent from past phase to new 
phase of the project (externalization). 

3.665 0.786 
 

Articulate cause and effect linkages of past success/failure 3.714 0.693 
 

Have past project audits discussed and used in current project/s 3.936 0.789 
 

During project execution, you discuss the set of problems  
encountered during the project 

3.586 0.712 
 

Overall (Externalization) 
  

3.693 

Socialization 
   

Ensuring psychological safety of team members 3.532 0.724  

Foster meetings with team members from previous and next phases 
of the projects 

4.044 0.768 
 

Embed a mentor in each project team to provide support for team 
members 

4.034 0.803 
 

Overall Mean (Socialization) 
  

3.773 

Internationalization 
   

Create routines to internalize tacit knowledge stemming from  
individual and team reflectivity 

4.207 0.726 
 

On-the-job training 4.059 0.632 
 

Job rotation 4.071 0.645  

Overall Mean (Internationalization)   4.012 

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization. aRotation converged in 
6 iterations. Source: Researcher’s field survey (2021). 
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5. Discussion of Empirical Results  

In appreciating the learning process as a social effort, the current study adopted 
the model suggested by Nonaka and Takeuchi [26] based on the processes of so-
cialization, internalization, combination and externalization to understand 
whether and how temporary organizations cultivate learning from a social con-
structivist perspective. However, knowledge combination is exempted from this 
study because of the theoretical view of the study. For the three remaining 
knowledge conversion and learning processes to be functional, there must be in-
stitutions or learning supports [20]. By relating these three processes and learn-
ing support, the current study arrived at four (4) components that enabled us to 
categorize a variety of social mechanisms that temporary organizations use to 
construct situated (social) learning viz.: institutionalization, socialization, exter-
nalization, and internalization 

5.1. Grouping 1: Institutionalization 

This factor grouping recorded an overall mean of 3.187. This underlying group 
highlights the role of institutions for the cultivation of situated (social) learning 
within and across projects implementations and it is represented by six (6) 
measurement items. They include—seeing projects as learning objects, building 
time in project schedules for critical reflections, orientating team members to-
wards learning, creating rewards that encourage knowledge sharing, evaluating 
learning outcomes of team members, and nurturing a project culture open to 
experimentation and new insights. The result is interpreted as follows—for the 
cultivation of situated (social) learning, projects must be seen as vehicles of or-
ganizational learning [44] and the necessary institutions put in place [20]. The 
measures put in place to help the learning process are referred to as institutions. 
These institutions have both technical and social dimensions. In answering the 
second part of the research question on “whether or not temporary organiza-
tions practice situated (social) learning”, the findings from the empirical study 
into the learning practices of construction projects in Ghana reveal that, most of 
the organizations nurtured the necessary institutions for situated (social) learn-
ing. The most practiced item under this factor grouping is the nurturing of a 
project culture open to experimentation and new insights (3.73). On the con-
trary, the creation of reward systems to encourage knowledge sharing among 
team members had a low mean value of 2.86 indicative of the fact that it might 
not be practiced or its implementation is inadequate. 

5.2. Grouping 2: Externalization 

Being able to articulate practical knowledge is an important facet of the reflective 
practitioner [41]. Knowledge externalization is described as learning-by-discussing 
and learning-by-confronting [41]. “Externalization” is an essential element of 
the situated (social) process. The overall mean score for this factor grouping is 
3.693. This factor grouping contains five (5) specific factors. They are outlined 
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as follows—mechanisms for team members to freely reveal their expertise, arti-
culate practical knowledge pertinent from past phase to new phase, articulate 
cause and effect linkages of past success/failure, have past project audits dis-
cussed and used in current project/s, during project execution we discuss the set 
of problems encountered during the project. Knowledge sharing and transfer 
through “externalization” is highly regarded during project implementation ac-
cording to the empirical findings. The most practiced items under this factor 
grouping are—having past project audits discussed and used in current project/s 
and the articulation of cause and effect linkages of past success/failure with mean 
values of 3.936 and 3.714 respectively. 

5.3. Grouping 3: Socialization 

Socialization occurs when people’s interactions help in the transformation of 
one’s tacit knowledge into another’s [28]. This involves fostering interaction 
platforms for team members to exchange ideas. The emphasis in this mechanism 
of knowledge conversion is on learning and knowledge management being inti-
mately conjoined to individuals and their activities within a practice context. 
According to previous studies, the acquisition and transfer of knowledge in 
project settings are largely reliant on social practices, processes and patterns, in 
ways that emphasize the significance and necessity of the social constructivist 
perspective of learning [21] [51]. It is therefore not surprising that the empirical 
results reveal project organizations regard social processes as an important 
enabler in the cultivation of situated learning—with an overall mean score of 
3.773. The sub-attributes of this construct include three (3) specific fac-
tors—ensuring psychological safety of team members, fostering meetings with 
team members from previous and next phases of the projects and embedding a 
mentor in each project team to provide support for team members. According to 
the empirical findings, all the attributes are highly regarded during the imple-
mentation of construction projects in Ghana. 

5.4. Grouping 4: Internalization 

Internalization or experience accumulation is when explicit knowledge is inte-
grated into one’s own wisdom [28]. This underlying factor had overall mean 
value of 4.012. The processes of accumulating experience include project per-
sonnel being put on job rotation, specialization, on-the-job training and re-use 
of expertise [32]. In the ensuing discussion, the project managers confirmed 
that, routines to internalize tacit knowledge stemming from individual and team 
reflectivity (4.207), job rotation (4.071) and on-the-job training (4.059) are 
characteristic of their operations. 

6. Conclusion 

The objective of this study involves digesting current understanding of learning 
mechanisms from a social constructivist perspective, which could be adopted to 
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generate learning within and across projects. Based on the review of extant lite-
rature, a questionnaire was designed to validate twenty (20) social learning me-
chanisms within project implementation in the Ghanaian construction industry. 
Drawing on the findings of the survey, this paper argues that project manage-
ment practitioners can purposefully nurture or structure a learning environment 
within their projects through four social mechanisms viz.: institutionalization, 
socialization externalization, and internalization. These elements constitute a 
conceptual architecture or model to support and guide project situated learning 
activity. The study contributes significantly to both project management and 
organizational learning knowledge. Most engrossing, is its contribution to 
project knowledge management in presenting a unique and in-depth empirical 
study on project learning which is manifested through institutionalization, so-
cialization externalization, and internalization. Theoretically, researchers can 
draw from the outcome of the study to understand how learning occurs in 
project environments. This objective also highlights the prime importance of 
purposefully and systematically attending to the social construction of learning 
(situated learning activity) as a normal part of project management practice. The 
survey results offer implications for project managers to use in focusing situated 
learning activities within and between projects. However, the findings should be 
interpreted against this limitation. Since learning itself cannot be designed and 
ultimately belongs to the realm of experience and practice, the proposed con-
ceptual architecture for learning provides the critical elements for learners to de-
sign social infrastructures that foster their learning. Therefore, the model pre-
sented in this paper is not intended to represent a prescription for facilitating 
learning within projects. Rather, it forms a framework of concepts that project 
participants can use to aid their reflection on project learning practices. 
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