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Development of Construction Manager's Competency Evaluation Index
Using Sports Analysis Techniques
— Focused on Notational Analysis —

Lee, Jinsol!, Park, Moonseo®, Lee, Hyeon—soo', Cho, Jongwoo', Yoon, Inseok
"Department of Architecture and Architectural Engineering, Seoul National University

Abstract : To drive construction project successful, a construction manager with good competency is needed. In order
to select appropriate construction manager, there should be a standard and a method for appropriately evaluating the
competency of construction manager. There have been many researches on the competency of construction managers,
but there are two points to be supplemented. One is that construction manager's competency measurement was not
concrete and objective, and the other is that construction project performance directly reflects individual manager's
performance, The purpose of this study is to derive a construction manager competency evaluation index by using the
Notational Analysis technique that is used when deriving an indicator that measures the athlete's competency in sports,
This analysis was drawn with Delphi method, Finally, the ‘measurable behaviorswere derived that can evaluate the
competency of construction managers. Through this, it is possible to express each manager's expertise, leadership, and
personal characteristics in numerical expression, This will help decision makers when selecting construction managers, It
is anticipated that decision makers will be able to make the decision to select the necessary construction managers easier
because it can evaluate the construction managers through a scientific approach based on the record by supplementing
the existing method which only relied on intuition,

Keywords : Construction Manager, Competency, Performance, Evaluation, Sports Analysis, Notational Analysis, Behavior,
Delphi
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Multiple Choice Review the importance| |Valuation of evaluation
Questionnaire of measurable behavior index
‘ Result ‘

Fig. 1. Flow chart of research
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Fig. 2. Four main note elements in notational analysis
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Table 1. Classification of sports data (Cho, 2018)

Game data Training data Personal data
Objective | Evaluation of game train%r:/a‘:itc‘ionho;ica\ Check status of
) ¢ ¢ Py individual and team
performance

Various record of
personal trait

Method Record the result of Sport Science Tool
the actual game

Win/Lose Scored Ball

share Average self—
defense Effective

Shot

Training time Training
type Muscle mass Fat
mass Body shape

Injury history Bio.
data Psych. data
Experience Salary

Example

Evaluate the

Analyze the game performance of

record and evaluate the training and
Uses determine the

the game tactics ) )
g ) relationship between
based on it ) .
various variables and
performance

|dentify the
relationship between
individual and team
characteristics and
performance
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Table 2. Competency model of construction manager

Author
112 83| 4|5 |67

Content

Quality Management

Time Management u | ]

H H E | ©

Cost Management
Administrative and
managerial efficiency

Planning |

Communication

Team building

Decision making [ |

Strong goal orientation

Development ] ] ] ]

Discipline

Innovative

Problem solving [ ] [ |

1. Abdel—Razek (1997), 2. El Sabaa (2001), 3. Dainty et al. (2005),
4. Rahidi et al. (2010), 5. Leeetal. (2011), 6.Hadad etal. (2013),
7. Keren et al. (2014), 8. Afshari (2017), 9. Kim et al. (2018)
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Table 3. Structured competencies

Group Definition Competency

Professional skills required for
business management based

Safety - Quality

Technical Time - Cost
Knowledge & Skill on knowledge, skills, and
9 experience required for work Customer
and work Other

Communication

) Competence to communicate Team Building
Leadership . R

and lead with others Decision Making
Goal Orientation

Development

Competence on the —
) characteristics or tendency of Discipline
Personal Trait

individuals to have business Innovative
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Table 4. Composition of expert panel

management -
Problem Solving

Expert A|B|C|D|E|F|G|H|I|J|K|L|M[N|O
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o NI, SHARE o5 FollA TR 71 e 5te] A % 162705 AEst3lal (Table 5)9F 2ol A5t
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Table 5. Competency structure based on behavior after Delphi 1st
Competency Competency Number of Competency Competency Number of
Group | before Delphist after Category behavior Group | before Delphist after Category behavior
round Delphi 1 round indicator round Delphi 1 round indicator
Confirm 7 Document 2
Test 2 . Communication | Communication 3
Quality Chook 3 Communication (17) Meeting 5
19 Document 2 Others 2
- Education 2
Education 1 Advice 1
Safety - Qualit Meeting 2 Team Building Team (g)uildmg Unity 1
Confirm 5 Certificate 2
Safety Education 2 Incentive 1
(16) Health 3 Le:gizr— Education 2
Probl 2
Clean ! Goal O ) Goal Orientation = © e‘m 3
Document 3 oal Orientation (9) Xe?'tmon
VE 5 Certificate 1
: Others 1
Planing 3 Problem 3
Cost Design 3 B ) Time 2
Technical (13 Sub—con 3 Decision Making Decwsm(>1m1l)\llakmg Mesting 4
Knowledge Client 1 Guideline 1
and skil Material 1 Client 1
Time - Cost Monitoring 4 Reading 1
Development Education 4
Update 2 Development ) Certificate 5
Time Change Skill 2
a7 Measure 3 Time 3
Sub—con 1 Education 3
Rework 3 Discipline Discipline(9) llegal 1
Document 2 Personal Claim 1
Government 1 Trait Process 1
- VE 3
Client 5
Customer Cus(tg)mer Pl:/TIHS ) Innovative Innovative(6) Goal 2
Others 1
Others 1 Experts 4
Contract 5 ’ -
) Problem Solving Claim 3
Other %%?r Design 5 Problem Soling ©) Sub—con 1
Risk 6 Q8A 1
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CVR: Content Validity Ratio
N, : thenumber of panelists indicating 4 and 5

n : number of
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Table 6. Verb words in guidelines for construction supervisors
and construction supervisors (MOLIT)

Word (MOLIT) Used in this paper
Review \
Confirm v
Indicate
Demand
Approve v
Adjustment
Report \
Inspection \
Complaints \
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Table 7. Technical knowledge and skill competency evaluation index

Group |Competency| Category |Num. Measurable behavior indicator Median| CVR |Agree.|Convg.|Mean| SD
1 Number of verification of work—based design books 5 0.83 | 0.80 | 0.50 | 4.58 |0.49
2 Number of afternoon quality test in test room 4 10.67]0.75| 0.50 | 4.33 |0.62
Review 3 Number of design book review and retrieval 4 |067]0.75| 050 |4.33(0.62
Qualiy Con.firm 4 Number of major quality items selected and verified 4 0.67 | 0.75| 0.50 | 4.17 [0.69
5 Number of visits to the material manufacturer’ s factory 4 0.83|0.75| 0.50 | 417 |0.55
6 Number of inspections when material is loaded 45 |0.67|0.78 | 0.50 | 4.33 |0.75
Test 7 Number of field quality tests 4 10.50]0.75| 0.50 | 4.17 {0.69
Complaint | 8 Number of AS comments during pre—customer/user check 4 0.67 | 0.75 | 0.50 | 4.15 |0.77
Mesting 1 Number of morning Tool Box Meetings 4 0.54 |1 1.00 | 0.00 |4.00 |0.68
2 Number of safety meetings with the Safety Manager 4 0.69 | 0.75| 0.50 | 4.15 |0.66
3 Number of on—site safety inspections 4 0.85|0.75| 0.50 | 4.38 |0.62
Review 4 Number of times to discover and identify site safety risk locations 4 0.85]0.75| 0.50 | 4.38 |0.62
. 5 Number of joint inspection (2 hours) 4 0.69 | 0.75| 0.50 | 4.23 |0.70
Confim |6 \hether construction is checked after reviewing the safety facility installation plan| 4 | 0.54 | 0.75 | 0.50 | 4.23 |0.80
Safety 7 Number of complements for comments 4 1069 |0.75| 0.50 | 4.23 |0.70
Education | 8 Number of worker safety training sessions 5 [0.54|080| 0.50 | 4.38 |0.74
Healih 9 Number of morning safety exercises 5 0.54 |1 0.80| 050 |4.38 |0.74
10 Number of times to check the health status of the operator prior to operation 4 0.54 1 0.75| 0.50 |4.08 |0.73
Clean 1 Number of times 4 0.54 | 0.75| 0.50 | 415 |0.77
Doc. 12 In case of nonconformity, subm\i;i{whc‘):;zoar;fsormity report and check / correct 4 054|075 | 050 | 4.08 |0.73
VE 1 Number of Value Engineering 4 0.69 | 0.75| 0.50 | 4.23 |0.58
2 Saving amount through Value Engineering 4 0.85]0.75| 0.50 | 4.38 |0.62
Plan 3 Number of fund plan reviews and reports 4 0.69 | 0.75 | 0.50 | 4.15 |0.66
Cost 4 Number of times construction cost report is written 4 10.54]1.00 | 0.00 | 4.08 |0.62
Technical 5 Number of times of reviews on missing error in design 4 1069]0.75| 050 |4.23]0.70
Kgﬁg':gﬁe Design 6 Amount of variable construction due to design change 4 0.54 | 0.75| 0.50 |4.151(0.77
7 Rate of variable construction due to design change 4 0.67 | 0.75| 0.50 | 4.17 [0.69
1 Number of times the progress of the master schedule is reviewed 4 1.00 | 0.75 | 0.50 | 4.31 |0.46
2 Number of detailed process progress reviews 4 10.85]0.75| 0.50 | 4.38 |0.62
Monitor |3 Number of process status review and approval count 4 1085|0.75| 0.50 | 4.38 |0.62
e et veshomens | ¢ |08 |075] 030 |42 [om
Update 5 Number of weekly schedule updates 4 0.54 | 0.75 | 0.50 | 4.23 {0.80
6 Number of design improvements reviewed and reported 4 0.69|0.75| 0.50 |4.23 [0.70
e Change 7 Number of requests for actual repzr;::gdeimplememation result for a design 4 054 1100 0.00 | 400|068
8 Number of schedule meetings for recovering after 10% temporary delay or 5% 5 0.85 | 080 | 050 | 4.46 |0.63

total delay
Measure 9 Whether to order and review meiigjree;t;krjecover from the sluggish process/ 5 069|080 050 | 431 091
e o s sommones 2" | 4 [008 075 050 | 429 oo
Rework 1 Number of reworks 4 0.54 | 0.75| 0.50 | 4.08 |0.73
Doc 12 Whether review/confirmation/no[t)ilf;aitéosmuismniw;:j within 20 days after a start—up 4 054075 | 050 | 4081073
Client 1 Number of customer requirements created and cleaned up 4 0.54 1 0.75| 0.50 |4.15(0.77
Customer Others 2 |Number of alternative submissions to the owner when the design change occurs| 4 0.54 | 0.75| 0.50 | 4.08 |0.92
Contract 1 Number of times the contract detail (task order) are checked) 4 0.54 | 0.75| 0.50 | 415 |0.77
2 Number of reviews for plan and shop drawing 4 0.54 | 0.75| 0.50 | 3.85 |1.10
) 3 Number of missing design errors found in the number of times 4 0.69 | 0.75 | 0.50 | 4.23 [0.89
Other Design 4 Number of times project approval conditions are reviewed 4 0.54 | 0.75| 0.50 | 4.08 |1.07
5 Number of subcontracted adequacy reviews 4 0.54 1 0.75| 0.50 |3.92 |1.00
Risk 6 Number of times to analyze and review the.risk and corrective action before the 4 054075 050 | 4.08 1,07

construction
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Table 8. Leadership competency evaluation index
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Group Competency | Category |Num. Measurable behavior indicator Median | CVR | Agree. | Convg.| Mean | SD
Communication| Com. 1 Whether Construction Participant’'s Meeting held more than once a month 4 0.54| 0.75 | 0.50 | 4.08 |0.73

Team Building - - - — — — _ _ _
Problem 1 Number of times to understand project problem status 4 0.54] 0.75 | 0.50 | 4.00 |0.88
2 Number of times project problem alternative is proposed 4 0.54] 0.75 | 0.50 | 4.00 |0.88
Or\eC?ﬁ:tlion 3 Ratio of weekly execution to planning process 5 0.69| 0.80 | 0.50 | 4.38 |0.74
Execution | 4 Ratio of monthly execution to planning process 5 0.54| 0.80 | 0.50 | 4.31 |0.82
Leadership 5 Zero safety accident achieved 4 |054] 075 | 050 | 4.31 |0.72
] Number of propagations and shpiz)e;:n:nong members in the event of a 5 054| 080 | 050 | 438 |0.7
Deci;ion Problem 2 Average amount of time it takes to resolve a raised problem 4 0.54] 0.75 | 0.50 | 4.15 |0.95
Making 3 Whether decision—making period is kept according to relevant regulations 4 0.54| 0.75 | 0.50 | 4.08 |0.73
4 Whether to communicate with the clients for decision making 4 0541 075 | 050 | 415 |0.66

at least once a week

Table 9. Personal trait competency evaluation index

Group Competency | Category |Num. Measurable behavior indicator Median | CVR | Agree. | Convg.| Mean | SD
Development - - - - - - - - -
Time 1 Number of unauthorized late for work 4 0.54| 1.00 | 0.00 | 3.85 |0.95
Discipline ! 2 Number of unauthorized absences for work 4 0.54] 0.75 | 0.50 | 3.85 |1.46
Education | 3 Number of sexual harassment preventive training attendance at work 5 0.54] 0.80 | 0.50 | 4.23 [0.97
Personal VE 1 VE, New Method, New Technology Proposals 4 0.85| 0.75 | 0.50 | 4.31 |0.61
Trait Innovative 2 Number of VE, New Method, New Technology Applied 4 0.69| 0.75 | 0.50 | 4.15 |0.66
b 3 Whether or not selected objectives are achieved 4 0.54| 0.75 | 0.50 | 4.00 |0.88
uipose 4 Number of measures to be taken to make up for expected shortfall 4 0.54] 0.75 | 0.50 | 4.08 |0.73
Problem Claim 1 | Number of times to actively promote and explain complaints before they occur 4 0.54| 1.00 | 0.00 | 3.85 |0.95
Sohing Sub—con | 2 Number of meetings with subcontri;gircsmfor pre—empt prevention of process 4 los4l 075 | 050 | 400 |0.68
5. 48 A, %17& F7b- W7 )Mo R kAo R e
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