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Abstract

The ever-changing nature of the Architecture, Engineering and Construction
(AEC) industry requires construction management (CM) professionals to
be competitive in both theoretical knowledge and management abilities. CM
programs are responsible to equip their graduates with the right knowledge and
fundamental skills for their future careers. This study identifies skills, competencies
and core knowledge for construction management graduates through a quantitative
approach. A purposive sampling procedure targets the AEC professionals with
an established academic background in the CM field. The relative importance
index (RII) analysis reveals that project managers should be highly skilled in
communication, problem-solving and decision-making, leadership, and ethical
practices. Moreover, there is a need to demonstrate a sound knowledge of time
management, project and construction management, decision-making, and
cost management. A prominent finding from the Kruskal-Wallis test shows that
higher-level managers considerably appreciate time management knowledge over
other domains of CM. Overall, the outcomes not only guide CM programs to
align their curricula with the industry requirements but also support future CM
professionals to decide on the right program among numerous alternatives.
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1. Introduction

The concept of project management,
which is used synonymously with
construction ~ management (CM)
in the Architecture-Engineering-
Construction (AEC) industry, is
defined as the use of specific knowledge,
skills, tools, and techniques to deliver
something of value to people (PMI,
2017). According to the Construction
Management Association of America
(CMAA), which sets the standard for
managing capital construction projects
since 1982, construction management
is a professional service that provides
a projects owner with effective
management of the project’s schedule,
cost, quality, safety, scope, and function.
As stated by the Chartered Institute
of Building (CIOB), construction
management is the improvement
of the built environment through
professionals working together to meet
the changing needs of the global society
by including a wide range of specialist
services together with support from
an independent academic discipline.
Therefore, in addition to being a
profession, construction management
is also an established academic and
research area that has evolved and
expanded over the years (Pietroforte
and Stefani, 2004; Arditi and Polat,
2010; Harty and Leiringer, 2017).

The new era of technological de-
velopments and evolving knowledge
triggers the need for competent profes-
sionals for all industries, and AEC is no
exception. Construction management
programs correspond to the industry’s
needs by providing prevalent knowl-
edge to their students and promot-
ing critical skills (Ahmed et al., 2014;
Benhart and Shaurette, 2014; Aliu and
Aigbavboa, 2023). Similar to the AEC
industry, CM education has to reflect
the changes due to a shift toward dig-
italization, a dynamic economy, new
sector forces, updated regulatory re-
quirements and innovative ways of
doing business. Recent evidence sug-
gests that these drivers reinforce pro-
grams to assess and restructure their
academic curriculums (Ahmed et al,,
2014; Benhart and Shaurette, 2014; Wu
et al.,, 2015; Vaz-Serra and Mitcheltree,
2021). Yet, there is a limited research

effort on CM curriculum development
(Posillico et al., 2022).

This study, therefore, explores the
skills, competencies and core knowl-
edge areas of construction manag-
ers through a two-fold approach. The
paper initially reviews the top CM
programs offered by architecture and
civil engineering departments of well-
known universities worldwide. The
courses introduced in these programs
are thoroughly examined and grouped
into thematic categories to determine
the core subject areas of CM education.
Then, a questionnaire survey with CM
students and graduates is applied to
identify the distinguishing skills, com-
petencies and knowledge domains for
professional construction managers.
Finally, a detailed discussion on the
most valued CM skills and knowledge
is presented to guide CM programs to
align with the industry expectations.
The present research contributes to
CM knowledge as it addresses the gap
between academic programs and in-
dustry by revealing the core knowledge
areas and essential competencies of
CM professionals and deriving action-
able conclusions for CM curriculum
enhancement.

2. Construction management
education and knowledge

Since the 1970s, construction
management has been recognized as
a research domain mainly within the
engineering departments of universities
(Arditi and Polat, 2010; Harty and
Leiringer, 2017).  The inclusion of
construction management expertise in
education programs started about 50 years
ago with pioneering master’s programs at
a number of universities in the United
States, and soon followed by doctoral
programs (Carr, 1997). In the mid-1990s,
there was a significant increase in the
number of CM graduate programs not
only in the United States but also all over
the world (Atalah and Muchemedzi,
2006). Today, numerous undergraduate
and graduate programs worldwide
are training future professionals who
specialize in scheduling construction
works, controlling project budgets,
ensuring safety and quality, enhancing
efficiency, and avoiding disputes.
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Each construction project is inher-
ently unique, and academic programs
in the construction management disci-
pline are only able to provide a broad
perspective on the subject. As a result,
CM professionals have to improve their
knowledge and skills by experiencing a
myriad of different cases throughout
their careers. However, while working
experience is of great importance for
project managers to develop and main-
tain business competency, that has to be
built upon a profound academic back-
ground (Edum-Fotwe and McCaffer,
2000). Previous studies indicate several
areas of knowledge to include in CM
education. For instance, Tatum (1987)
advocates that a technical understand-
ing of construction engineering, meth-
ods and technology, together with the
managerial understanding of planning,
directing and monitoring construction
operations, legal aspects, financial is-
sues, and human relations in project
execution are the key needs in a CM
curriculum. In line with this scheme, a
longitudinal study by Arditi and Polat
(2010) reveals that contract adminis-
tration, project management, sched-
uling, equipment management, con-
struction technology, and construction
engineering management research are
the most common course subjects of
the CM master’s programs in the Unit-
ed States. This being said, a recent study
with mid and upper-level construction
managers adds cost and finance, com-
pany organization and management,
risk management, and business acu-
men as the essential knowledge com-
petencies for senior-level construction
managers (Pathuri et al, 2022). On
top of all, the Construction Extension
to the Project Management Body of
Knowledge (PMBOK) Guide launches
construction-specific knowledge areas
for professional construction manag-
ers; namely, project health, safety, secu-
rity, and environmental management,
project financial management, and
management of claims in construction
(PMLI, 2016).

In short, the changing dynamics
of the AEC industry also change the
knowledge expected from prospective
managers. Graduate programs in the
CM field need to closely monitor these
fluxes and restructure themselves to
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ensure their graduates are well-pre-
pared for the unpredictable industry
conditions (Farooqui and Ahmed,
2009; Benhart and Shaurette, 2014;
Vaz-Serra and Mitcheltree, 2021).

3.Construction management

skills and competencies

Managerial roles demand cooperation
between advanced knowledge in that
particular field and various supervising
abilities. There is extensive literature
on a project manager’s skills, yet not all
those skills can be directly attributed
to construction managers because
CM requires a particular technical
understanding of the construction
process together with a general sense
of project management (Vaz-Serra
and Mitcheltree, 2021). As a result,
there is a great effort to identify
the specific skills for construction
project management. Among
them, for instance, the American
Council for Construction Education
(ACCE) claims that accredited
master’s programs in construction
should equip their graduates with
the following abilities, namely:
communications, critical thinking,
problem-solving,  decision-making,
research, advanced communication
technology,  professional ethics,
advanced construction management
practices, risk management, and
leadership (ACCE, 2021). Likewise,
the Chartered Institute of Building
(CIOB) in the United Kingdom
indicates that critical thinking and
creativity, complex problem solving
and decision making, effective
communication, competent use of
computer applications, leadership,
industry analysis, and learning from
industry practices are the required skill
outcomes for all built environment
master’s programs graduates (CIOB,
2019). Moreover, CIOB customizes
the list with additional technical, legal,
advanced project management, and
high-level planning and programming
skills for project management master’s
programs (CIOB, 2019). As the
principal accrediting bodies for the
built environment and construction
programs, ACCE and CIOB emphasize
similar skill sets for graduate degree
alumni (see Figure 1).

Skills, competencies and knowledge for construction management graduates
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Figure 1. ACCE and CIOB skills for master’s degree program graduates.

In addition to the institutions above,
several researchers focus on the ques-
tion of what are the essential skills for
a construction manager to work effi-
ciently in the industry. Earlier, Odusa-
mi (2002) shows that decision-making
is the most important skill perceived
by the construction industry actors
followed by communication, lead-
ership and motivation, and prob-
lem-solving. A few years later, Russell
et al. (2007) expanded the list of skills
by adding managing cultural diversity
in a multidisciplinary environment. In
a further study, both employers and
students agree that problem-solving,
teaming and adapting to changing en-
vironments as the top skills for career
success (Bhattacharjee et al., 2013). To-
day, built environment graduates are
expected to demonstrate leadership,
critical thinking and analytics, prob-
lem-solving, and entrepreneurship
skills to succeed in business (Aliu and
Aigbavboa, 2023).

It is evident that skills and compe-
tencies are the foundation for the CM
curriculum (Pathuri et al., 2022; Posil-
lico et al., 2023). As noted by Magano
et al. (2020), Generation Z members,
as the “promissory assets” in the proj-
ect management field, are arriving in
the labor market. Thus, CM programs
should align themselves to promote
skills and competencies valued by the
industry.

4. Research framework
This paper concentrates on the skills,
competencies and core knowledge of
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Figure 2. Research framework.

CM professionals and provides insight
into the future strategies for graduate
programs that aim to train well-
educated and competent professionals.
Figure 2 illustrates the two-fold
process adopted in this study. First,
in addition to the graduate skills and
competencies identified by ACCE and
CIOB, what core knowledge to include
in the CM curriculum was determined
based on a systematic review of top
CM programs. Then, a questionnaire
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survey was designed to identify the
desired skills and competencies for CM
professionals as well as the knowledge
domains supporting these skills.

4.1. A systematic review on CM
knowledge

The top CM graduate programs
were identified based on global
university rankings. QS and Times
Higher Education are the two well-
known assessment systems for higher
education institutions across the
globe. The former system compares

university performance using six
indicators:  academic  reputation,
employer reputation, faculty/

student ratio, citations per faculty,
international students’ ratio, and
international faculty ratio (QS Top
Universities, 2022). The second system
assesses universities based on thirteen
performance indicators under five
categories: teaching, research, citations,
international outlook, and industry
income (Times Higher Education,
2020). ‘This study acknowledges
QS world university  rankings
since it assesses the reputation and
performance of the institutions that
are highly respected by the industry
and academic community.

Table 1. Top PCM programs and core subject areas.

It is a fact that both architecture
and civil engineering schools taught
CM-related topics in graduate pro-
grams. Therefore, all universities in ar-
chitecture and civil engineering fields
were listed using the subject area filter,
and 18 universities were shortlisted
depending on whether they have CM
programs. Then, the curriculum of
each selected program was examined
to spot the necessary subjects to spe-
cialize in the CM field. Initial outcomes
disclosed 317 courses on different as-
pects of CM. Finally, the courses were
grouped according to course contents
and represented by their occurrence
within programs’ curricula to identify
the core knowledge for CM profession-
als. Table 1 below shows the selected
universities and a detailed list of cours-
es within their CM graduate programs.

As seen in Table 1, Europe is the
prime continent that hosts well-re-
spected CM programs, accompanied
by the United States, Asia, and Oce-
ania. In a general sense, top CM pro-
grams seem to comprise 18 different
subject domains within their curricu-
la. Whilst university-based differences
are observed, overall, most programs
provide a similar knowledge basis to
their students. Unsurprisingly, legal
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and contractual issues are the most
common course subject in CM curric-
ula that covers construction laws and
regulations, international contracts,
reasons for disputes in construction
projects along with resolution tech-
niques. This is followed by project and
construction management, contempo-
rary management practices, cost man-
agement, financial issues, and research
and thesis courses. Project and con-
struction management is a generic title
for the courses that introduce manage-
ment concepts, functions and princi-
ples of management, major actors of
construction projects along with their
roles and responsibilities in the proj-
ect process, and basic project delivery
methods of construction works. On
the other hand, contemporary man-
agement practices focus on recent
management approaches at compa-
ny and project levels such as strategic
management, supply chain manage-
ment, and lean methodology. Cost
management and financial issues are
two distinguishing subjects in CM ed-
ucation and practice. While the former
concept directly refers to the processes
required to maintain monetary con-
trol of a project throughout the project
life cycle, the latter is more related to
economics and economic decisions.
Finally, the research and thesis course
aims to guide students to conduct sci-
entific research in the CM domain.
Although many programs request stu-
dents to submit a thesis study as a part
of a graduate degree, few of them offer
non-thesis graduate program alterna-
tives.

It is interesting to note that, although
quality management is one of the core
knowledge areas in project manage-
ment, most CM programs do not offer
a separate course solely focusing on
quality subjects; instead, they intro-
duce the concept, tools and techniques
of quality management within other
associated courses. A similar case is
also valid for health, safety and security
subjects. Even though it is a distinctive
knowledge area for construction proj-
ects’ management, only two of the se-
lected programs have modules specifi-
cally encapsulating HSS-related topics.
Seeing Table 1, it can be concluded that
a typical CM graduate curriculum in-

volves (1) project and construction
management in general terms, (2) con-
temporary management practices, (3)
scheduling and time management, (4)
cost management and financial issues,
(5) legal and contractual issues togeth-
er with dispute resolution, (6) preva-
lent information technologies, (7) sus-
tainability and environmental issues,
(8) professional practice and ethics,
and (9) research methods to support
thesis/dissertation studies.

4.2. Quantitative survey on CM
skills, competencies and knowledge
The survey consists of three major
sections. The first section aims to
understand the importance of having
a set of skills that ACCE and CIOB
commonly suggest. In this section,
respondents were asked to indicate
the level of importance of 8 different
skills on a five-point Likert scale (from
1-not important to 5-very important).
The second section identifies how
important it is to receive an education
in different subject areas. Again,
respondents were asked to indicate
the level of importance of 18 different
course subjects for CM graduates,
observed in the top CM curricula, on
a five-point Likert scale (from 1-not
important to 5-very important). The
final section of the survey collects a
set of personal information regarding
the respondents’ job titles, years of
industry experience, and educational
levels.

4.3. Sampling

Following the survey development,
a purposive sampling strategy was
adopted to collect quantitative data
on the importance of specific skills,
competencies and knowledge for CM
professionals. Purposive sampling
is a non-random sampling method
that enables individuals who may
be associated with the questioned
phenomenon to be present within
the sample (Robinson, 2014). Even
though it is primarily preferred in
qualitative studies (Teddlie and Yu,
2007), the rationale for employing
purposive sampling in this paper is to
congregate the opinions of the most
convenient group of people with
knowledge and experience in the CM
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field. The online survey invitation
has been sent via email to 220
individuals who are studying or have
studied the Project and Construction
Management graduate program at
Istanbul Technical University. The
survey was available for data collection
between June and July 2022 and a total
of 80 valid responses were received.
The limited response rate (36%) might
question the representativeness of
the results. However, when working
with purposive sampling the major
concern is to ensure that the sample
involves suitable respondents rather
than to meet a specific sample size
(Mason, 2018). Table 2 represents the
respondent characteristics.

The respondents who participated
in the questionnaire survey were AEC
professionals with a graduate educa-
tion background in the Project and
Construction Management (PCM)
program at Istanbul Technical Univer-
sity. PCM provides each of two levels
of graduate education, namely, master’s
degree and doctoral degree, within the
body of the architectural department.
As a result, architects were the major
respondents (89%) of the survey com-
pared to civil engineers (11%). The re-
spondents were able to select their in-
dustry experience among the following
categories: (1) less than 2 years, (2) 3-5
years, (3) 6-10 years, (4) 11-15 years,
and (5) more than 15. Almost half of

Table 2. Characteristics of survey respondents.
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the respondents (49%) have more than
10 years of experience in the AEC in-
dustry, while only 11% of them have
been working for less than 2 years.
The smallest group of the respon-
dents (11%) were either the founders,
co-founders and top-level managers
or first-line managers within their
companies, whereas the largest group
(31%) were mid-level managers. In ad-
dition to that, 20% have been working
in non-managerial (or operational)
positions and 26% were academicians.
As previously mentioned, this study
invited master’s/doctoral  students
and graduates of the PCM program.
Of these respondents, MSc graduates
were the largest group (36%), followed
by PhD students (31%), MSc students
(20%), and PhD graduates (13%), re-
spectively. Overall, the survey data
were collected from professionals who
have notable experience in a variety of
roles in organizations with an estab-
lished CM education. Therefore, it is
evident that this study will provide a
reliable understanding of the required
skills, competencies and knowledge for
CM professionals to work in a chal-
lenging environment.

5. Results and discussion

Internal consistency analysis of the
survey items was carried out using
Cronbach’s alpha method. Cronbach’s
alphas for the skills and competencies

Demographic variable Categories Number of Percentage of
responses (n) responses (%)
Profession Architect 71 89%
Civil engineer 9 11%
Years of experience < 2 years 9 11%
3-5 years 14 18%
6-10 years 18 23%
11-15 years 20 25%
> 15 years 19 24%
Educational background MSc student 16 20%
MSc graduate 29 36%
PhD student 25 31%
PhD graduate 10 13%

Skills, competencies and knowledge for construction management graduates
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subscale was .81, and the knowledge
domain subscale was .89, respectively.
Consequently, the overall survey was
found to be highly reliable (a>.80).

Collected data were analyzed using
the Relative Importance Index (RII) to
prioritize skills and competencies for
CM professionals, and to determine
the predominance of subject areas per-
taining to CM education. RII is calcu-
lated as Equation 1

RII=2W/AxN

where: W = weighting assigned by
respondents on the Likert scale (rang-
ing from 1 to 5); A = the highest weight
(i.e. 5 in this study); and N = the total
number of respondents. The RII value
had a range of 0 to 1; the higher the RII
value, the more important the skill and
competency and the more dominant
the subject area. The RIIs were then
ranked, and the results are presented in
Table 3 and Table 4.

The RII ranking shown in Table
3 presents that all of these skills and
competencies are considered import-
ant from the respondents’ perspec-
tive. Hence, communication with the
highest score (RII=0.965), followed by
problem-solving and decision-making
(RII=0.960), is perceived as the most
important one. This is consistent with
the findings of Pathuri et al. (2022),
who recently identified the knowl-
edge, skills, and abilities required of se-
nior-level construction managers. Not
surprisingly, leadership (RII=0.915)
is still a predominant skill as noted in
previous studies (Back et al., 2012; Slat-
tery and Sumner, 2011). It is followed

by professional ethics (RII=0.905),
which was also highly ranked in the
study of Benhart and Shaurette (2014).
These results corroborate the ideas of
Hsu et al. (2019), who suggested that
a CM curriculum should prioritize
leadership and execution, innova-
tion, and ethics and law subjects in
the learning hierarchy. Critical think-
ing and creativity (RII=0.850) have
gained much importance, unlike pre-
ceding research (Ahmed et al., 2014;
Benhart and Shaurette, 2014). Despite
their high scores, the reason why skills
of construction management prac-
tices (RII=0.845) and technology use
(RII=0.800) were placed at the bottom
could be because they were perceived
as knowledge rather than skill.

Table 4 provides RII rankings of
knowledge domains supporting the
above-mentioned skills. Being one of
the critical aspects of managing con-
struction projects, it is not surprising
that time management was ranked
first with 0.930 RIIL This confirms the
findings of Bhattacharhjee et al. (2013),
who found that identifying project
activities and their relationships, and
developing and updating a project
schedule are the knowledge required
to work efficiently in the construction
industry. Although senior-level man-
agers are not necessarily expected to
have expertise in construction sched-
uling, it is undoubtedly a knowledge
area of a construction manager (Pathu-
ri et al., 2022); moreover, it plays a dis-
tinguishing role in the recruitment of
new graduates (Vaz-Serra and Mitch-

Table 3. Relative importance index and rank for skills and competencies.

Respondent
Scores
Skills and competencies L2 3 =4 SD Mean RII Rank
Communication 0 0 80  .382 4.83 0.965 1
Problem-solving & decision making 1 0 79 488 4.80 0.960 2
Leadership 0 2 78 546 458 0915 3
Professional ethics 0 5 75 .616 4.53 0.905 4
Analysis and research 0 5 75 591 4.33 0.865 5
Critical thinking and creativity 3 5 72 738 4.25 0.850 6
Construction management practices 0 8 72 616 4.23 0.845 7
Technology use 1 13 76 .636 4.00 0.800 8
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eltree, 2021). The second most import-
ant knowledge domain was project and
construction management with an RII
of 0.925. This overlaps with the study
of Arditi and Polat (2010), which ob-
served a prominent increase in the
ranking of project management cours-
es. Courses offering knowledge and
technique necessary for decision-mak-
ing (RII=0.913) was ranked one of the
highest ones, in accordance with the
rank of its supporting skill. Having
one of the highest scores (RII=0.905),
cost management was observed as an-
other prevalent knowledge domain.
Although this result differs from Ar-
diti and Polat (2010) that presented a
drastic fall in raking of cost estimating
courses, it is consistent with those of
Bhattacharhjee et al. (2013) who re-
ported estimation (i.e., quantity take-
off, components of bid documents) has
still also been regarded as an important
knowledge to work efficiently in the
construction industry. In contrast to
earlier findings (Arditi and Polat, 2010;
Pellicer et al., 2013); risk management
(RI1=0.895), quality ~management

9

(RI1=0.858), and other management
courses cover contemporary practices
(RI1=0.850) were appeared to be gain-
ing more importance as they have been
successfully adapted over the years to
the AEC industry. Legal and contrac-
tual issues have still been one of the
core knowledge domains with an RII
of 0.883. This result agrees with the
findings of other studies, in which con-
tract administration/legal issues were
at the top of CM programs’ priority
list (Arditi and Polat, 2010), and con-
tract management and legal aspects in
construction were highlighted as one
of the most needed topics (Pellicer et
al., 2013). Although it is included in
cost-related courses in some curricu-
lums, financial issues were discussed
separately and were listed among the
important domains with 0.870 RII. In
line with their importance, the rest of
the knowledge domains were ranked as
follows: human resources and organi-
zational behavior (RII=0.848), profes-
sional practice and ethics (RI[=0.848),
information technologies (RII=0.823),
construction technologies (RI1=0.808),

Table 4. Relative importance index and rank for knowledge domains.

Respondent Scores
Core Subject Area <2 3 =4 sD Mean RIl Rank
Time Management 0 1 79 506 4.65 0.930 1
Project & Construction Management i 1 78 582 4.63 0.925 2
Decision Making 0 3 77 570 4.56 0.913 3
Cost Management 0 3 78 =273 4,53 0.905 4
Risk Management 1 2 77 616 4,48 0.895 5
Legal & Contractual lssues 0 7 73 650 4.41 0.883 6
Financial Issues 0 9 71 bi7 4.3% 0.870 7
Quality Management 0 g 72 640 4.29 0.858 8
Contemporary Management Practices 0 2 72 626 4.25 0.850 9
HR & Crg Behaviour 1 23 71 733 4.24 0.848 10
Prof Practice & Ethics 2 9 69 799 4.24 0.848 10
Information Technologies 3 14 63 827 411 0.823 11
Construction Technologies 4 14 62 878 4.04 0.808 12
Health, Safety & Security 3 21 56 868 3.93 0.785 13
Design Management 3 23 54 862 3.88 0.775 14
Sustainability, Energy & Environment 1 23 56 769 3.88 0.775 14
Research and Thesis [ 21 53 938 3.74 0.748 15
Seminar 12 31 37 971 3.36 0.673 16
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health, safety and security (RII=0.785),
and design management (RII=0.775).

The final analysis was carried out
to understand whether CM profes-
sionals working at different manage-
rial levels have different perspectives
on the most important skills and
knowledge areas for CM graduates.
To this, first, skills, competencies and
core knowledge were categorized ac-
cording to their relative importance.
Based on Akadiri (2011), RII values of
each skill and knowledge were trans-
formed to important levels, name-
ly, High (0.8<RII<1), High-Medium
(0.6<RI<0.8), Medium (0.4<RI<0.6),
Medium-Low (0.2<RI<0.4), and Low
(0<RI<0.2), and the items with 0.8
or higher RII score were selected for
further analysis. The remaining items
were not considered since the respon-
dents did not reach a clear consensus.
Then, collected data were tested for
the violation of normality using IBM
SPSS 28.0 software. The results of the
Shapiro-Wilk test of normality showed
that the data varies significantly from
the normal distribution (p<.001). Cor-
respondingly, a comparison of impor-
tance among respondent groups was
carried out using the Kruskal-Wallis
test, a non-parametric equivalent of
one-way ANOVA. The decision to use
the Kruskal-Wallis test instead of one-
way ANOVA was made because the
latter assumes that the data follows a
normal distribution, which was not
met in this case. The results are pre-
sented in Table 5 and Table 6.

Results of the Kruskal-Wallis test for
CM skills and competencies are as fol-
lows: communication (H(4) = 2.181, p
= .703), problem-solving and decision
making (H(4) = 2.820, p = .588), lead-
ership (H(4) = 4.060, p = .389), profes-
sional ethics (H(4) = 1.879, p = .758),
analysis and research (H(4) = 5.129, p
= .274), critical thinking and creativity
(H(4) = 1.022, p = .906), construction
management practices (H(4) = 1.975,
p = .740), and technology use (H(4) =
2.128, p = .712). Given the results in
Table 5, it is evident that there is a com-
plete consensus among respondents on
all identified skills and competencies
for CM graduates. None of the differ-
ent managerial levels prioritize one
particular skill over others (p>.05).

A similar conclusion can be drawn
for the core knowledge areas except
time management. As seen in Table
6, respondents’ perception of the im-
portance of time management within
the CM curriculum significantly dif-
fers depending on their position (H(4)
= 11.594, p = .021). That is to say, a
top-level manager values time manage-
ment knowledge more than a first-line

Table 5. Kruskal-Wallis test results comparing skills and

competencies.
Position N Mean  df x
Rank
Communication Top-level managers 9 3861 2.181 703
Mid-level managers 25 39.50
First-line managers 9 47.50
Non-managerial staff 16 40.00
Academicians 21 39.88
Problem-solving Top-level managers 9 43.11 2.820 .588
and decision
making Mid-level managers 25 39.32
First-line managers 9 47.50
Non-managerial staff 16 40.09
Academicians 21 38.10
Leadership Top-level managers 9 39.17 4.060 .398
Mid-level managers 25 37.78
First-line managers 9 5217
Non-managerial staff 16 37.44
Academicians 21 41.64
Professional ethics ~ Top-level managers 9 44.50 1.879 758
Mid-level managers 25 41.34
First-line managers 9 44.50
Non-managerial staff 16 35.16
Academicians 21 40.14
Analysis and Top-level managers 9 40.00 5.129 274
research
Mid-level managers 25 34.54
First-line managers 9 37.28
Non-managerial staff 16 42.38
Academicians 21 47.76
Critical thinking Top-level managers 9 39.44 1.022 806
and creativity
Mid-level managers 25 39.86
First-line managers 9 45.00
Non-managerial staff 16 37.13
Academicians 21 42.24
Construction Top-level managers 9 40.50 1.975 740
management
practices Mid-level managers 25 38.70
First-line managers 9 36.50
Non-managerial staff 16 38.81
Academicians 21 45.64
Technology use Top-level managers 9 36.56 2.128 712
Mid-level managers 25 37.28
First-line managers 9 40.22
Non-managerial staff 16 42,25
Academicians 21 44.81
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Table 6. Kruskal-Wallis test results comparing
knowledge domains.
Time Management Top-level managers g 4961 11.594 .021
Mid-level managers 25 40.82
First-line managers 9 49.61
Non-managerial staff 16 4413
Academicians 21 29.55
Project and Top-level managers 9 41.00 5.483 241
Construction
Management Mid-level managers 25  40.44
First-line managers 9 3233
Non-managerial staff 16 49.13
Academicians 21 3729
Decision Making Top-level managers 9 3333 4.838 .304
Mid-level managers 25 42.00
First-line managers 25 52.22
Non-managerial staff 16  38.66
Academicians 21 3817
Cost Management  Top-level managers 9 4517 7.825 .09
Mid-level managers 25 42.74
First-line managers 9 4944
Non-managerial staff 16 4247
Academicians 21 3050
Risk Management ~ Top-level managers 9 2972 3.450 485
Mid-level managers 25 4176
First-line managers 9 4667
Non-managerial staff 16 4025
Academicians 2 a7
Legal and Top-level managers 9 4833 4.724 317
Contyactue 1sses Mid-level managers 25 40.44
First-line managers 9 5017
Non-managerial staff 16 36.44
Academicians 21 3617
Financial Issues Top-level managers 9 39.89 3.517 A75
Mid-level managers 25 42094
First-line managers 9 5017
Non-managerial staff 16 35.78
Academicians 21 3731
Quality Top-level managers 9 3283 3.026 553
Management
Mid-level managers 25 4144
First-line managers 9 34.28
Non-managerial staff 16 4547
Academicians 21 4155
Contemporary Top-level managers 9 3561 3.024 554
Management
Practices Mid-level managers 25 39.94
First-line managers 9 42,50
Non-managerial staff 16 47.50
Academicians 21 37.07
HR and Top-level managers 9 3639 2.698 610
Organizational
Behaviour Mid-level managers 25  41.08
First-line managers 9 49.72
Non-managerial staff 16 36.50
Academicians 21 4067
Professional Top-level managers 9 39.28 1.732 785
Practice and Ethics
Mid-level managers 25 4312
First-line managers 9 36.00
Non-managerial staff 16 43.94
Academicians 21 3721
Information Top-level managers 9 4317 2,782 595
Technologies
Mid-level managers 25 39.14
First-line managers 9 30.83
Non-managerial staff 16 4122
Academicians 21 4457
Construction Top-level managers 9 3783 1.048 802
Technologies
Mid-level managers 25  37.90
First-line managers 9 41.28
Non-managerial staff 16 4421
Academicians 21 4150
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manager does. There is a reasonable
explanation behind this finding. For a
first-line manager, the major concern
is coordinating day-to-day operations.
However, a top-level manager has a
great financial responsibility that is di-
rectly associated with delays and cost
overruns.

Other than time management sub-
ject, there is no significant difference
among respondents’ perceptions to-
wards the following items: project and
construction management (H(4) =
5.483, p =.241), decision making (H(4)
= 4838, p = .304), cost management
(H(4) = 7.825, p = .098), risk manage-
ment (H(4) = 3.450, p = .485), legal
and contractual issues (H(4) = 4.724, p
= .317), financial issues (H(4) = 3.517,
p = .475), quality management (H(4)
=3.026, p = .553), contemporary man-
agement practices (H(4) = 3.024, p =
.554), HR and organizational behavior
(H(4) = 2.698, p = .610), professional
practice and ethics (H(4) = 1.732, p =
.785), information technologies (H(4)
= 2.782, p = .595), and construction
technologies (H(4) = 1.048, p = .902).
In other words, Table 6 claims that
each of the given knowledge areas is
equally important for a construction
manager regardless of being top-level
or first-line.

6. Conclusion

Future of the CM profession immensely
relies on how well the programs prepare
their students for the ever-changing
industry conditions, both in terms of
theoretical knowledge and managerial
skills. Numerous studies investigating
the extent of CM knowledge and
skills have shown the need for the CM
curriculum to be aligned with industry
requirements and expectations. In line
with the dynamic nature of the AEC
industry, CM programs also need to
go through regular self-assessment
processes and improve their teaching
practices.

The present study was designed
to determine the desirable key skills,
competencies and core knowledge for
well-trained and well-educated con-
struction managers. The results of this
study further support that identified
skills and competencies are of great
importance for a construction manag-
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er to work efficiently in the industry.
The essential skills and competencies
-with complete agreement- are, com-
munication, problem-solving & deci-
sion-making, leadership, professional
ethics, analysis and research, critical
thinking and creativity, construction
management practices, and technol-
ogy use. Although there exists some
variability in the courses and curricula,
construction management programs
should ensure that they provide suffi-
cient training and education on each
skill and competency. This study has
found that project and construction
management, decision-making, and
cost management are the most import-
ant knowledge areas with time man-
agement at the top.

The empirical results reported in
this study should be considered in
light of two major limitations. First,
this study did not intend to develop a
rigorous CM curriculum, yet it iden-
tified the desired skills, competencies
and knowledge for professionals in the
CM industry. Thus, the authors did not
necessarily look for consensus among
study respondents. Still, scholars and
industry representatives might scruti-
nize the quantitative findings to refine
the absolute must skills and knowledge
of CM professionals. Further research
is needed to evaluate the effectiveness
of existing CM programs in developing
those skills, competencies and knowl-
edge. Second, even though the study
adopted purposive sampling to reach
out to the most relevant respondents
of the subject, the representativeness
was limited to the students and grad-
uates of a single CM program. Future
studies in this field should consider
employing larger and more diverse
samples of construction professionals,
potentially from different regions, to
enhance the generalizability and ro-
bustness of the findings. It is notewor-
thy to underscore that approximately
half of the study respondents occupy
non-managerial roles or are affiliated
with academic institutions while they
have attained or presently pursuing a
graduate degree in the field of PCM.
Nevertheless, their responses are in
alignment with those of the remaining
respondents and offer valuable insights
into the future of the CM profession.

The findings obtained in this study can
guide CM graduate programs to design
or re-structure their curricula to ensure
that they equip their graduates with the
most required knowledge and highly
valued skills. This study is of great im-
portance for individuals who are pur-
suing career development in the AEC
industry as well. The findings support
prospective construction managers
seeking graduate education in the CM
field while choosing a suitable program
that provides advanced knowledge and
promotes skills valued by the industry.
Finally, companies seeking to distin-
guish themselves in the industry can
benefit from the results of this study by
recruiting graduates of programs that
convey these skills and knowledge.
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