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1
Tab.1 The national and regional distribution of TSMM research
/ /
1 USA 73 11 Scotland 3
2 Australia 13 12 Israel 2
3 England 11 13 New Zealand 2
4 Canada 8 14 Norway 2
5 Switzerland 8 15 South Korea 2
6 Netherlands 7 16 Ttaly I
7 Germany 5 17 Spain 1
8 People’s R China 4 18 France 1
9 Taiwan 3 19 Sweden 1
10 India 3 20 Denmark 1
2.1.3
2 , 9), (7,
(5)s 3 ; o
2
Tab.2 The main academic institutions of TSMM research
/ /
1 Penn State Univ 9 11 Univ Leeds 3
2 Univ Cent Florida 7 12 ETH 3
3 Univ Michigan 5 13 Univ Minnesota 3
4 USN 4 14 Univ Auckland 2
5 Florida State Univ 4 15 Johns Hopkins Univ 2
6 Texas A&M Univ 4 16 Univ Manchester 2
7 Univ Melbourne 4 17 Swiss Fed Inst Technol 2
8 Univ Pittsburgh 3 18 TNO 2
9 Univ Toronto 3 19 Cincinnati Children’s Hosp 2
10 Baylor Coll Med 3 20 La Trobe Univ 2
2.1.4
Salas . Yen ,Fan  Langan—Fox ,Hysong Kalisch ,Manser ,Volz ,Cannon-Bowers ~ Rosen
10 , 3 , Salas  Yen , 8
HistCite TLCS(Total Local Citation Score, ,
) ( 3), Salas .Cannon—-Bowers . Stout . Mi-

lanovich Entin Serfaty ~ Cooke °
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3
Tab.3 The important researchers of TSMM research
/ TLCS TGCS
1 Salas E 8 44 350
2 Cannon—-Bowers ] A 3 40 325
3 Stout R J 2 40 308
4 Milanovich D M 1 31 172
5 Entin E E 1 12 121
6 Serfaty D 1 12 121
7 Cooke N J 2 10 151
8 Hollenbeck J R 1 6 344
9 Ilgen D R 1 6 344
10 Johnson M 1 6 344
11 Jundt D 1 6 344
12 Yen J 8 6 63
) : 10 Salas  Can-
non—Bowers 5 : s - Yen Fan
2.1.5
4 , {(Human Factors) , {Ergonomics) , {Journal of Perinatal & Neonatal Nursing) . {Systems
Engineering) (Journal of Management Information Systems) ,
14 6 3 , , o
4
Tab.4 The active journals for publishing TSMM research
/ /
1 Human Factors 14 11 Kybernetes 2
2 Ergonomics 6 12 European Journal of Information Systems 2
3 Journal of Perinatal & Neonatal 3 13 British Journal of Anaesthesia 2
Nursing
4 Systems Engineering 3 14 BMC Health Services Research 2
5 Journal of Management Information 3 15 Annual Review of Psychology )
Systems
6 Quality & Safety in Health Care 2 jg  Human Fa“tori;rs“iri?:‘;ﬁg’i:;i Manufacturing 2
7 Journal of Patient Safety 2 17 BMJ Quality & Safety 2
g Information and Software ) 18 Safety Science )
Technology
9 International Journa.l of Industrial ) 19 Expert Systems with Applications |
Ergonomics
10 Journal of Hospital Medicine 2 20 European Journal of Pediatric Surgery 1
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5 3, Langan—fox ,Code  Langfield—smith (2000)
{(Human Factors) “Team mental models: Techniques, methods, and analytic approaches”,Cooke ,Salas .
Cannon-Bowers  Stout (2000) {Human Factors) “Measuring team knowledge” , Langan—fox , Wirth
Code  (2001) (International Journal of Industrial Ergonomics) “Analyzing shared and team mental
models”
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{Mental Models) Rouse  Morris(1986) {Psychological Bulletin}) “On
looking into the black box: Prospects and limits in the search for mental models” o
Rouse ,Cannon—Bowers  Salas(1992) (IEEE Transactions on Systems, Man and Cybernetics) “The
role of mental models in team performance in complex systems”,Cannon—Bowers  Klimoski ~ Mohammed

{Journal of Management)

“Team Mental Model: Construct or Metaphor?”

o

2.3.2
Histcite s ., GCS(Global Citation Score,

Web of Science ) .LCS (Local Citation Score, ).CR
(Cited References, ) . GCS ,
LCS s s Histcite LCS/t  (

) ) 8 ( 5). LCS/t ,
5
Tab.5 The highly—cited classical literature on TSMM
LCS/t
Planning, shared mental models, and
S C -B 5, Salas &
1 tf)ut’ Tinnon owers, salas 1999 coordinated performance: An empirical HUMAN FACTORS 1.94
Milanovich L .
link is established
2 Entin & Serfaty 1999  Adaptive team coordination HUMAN FACTORS 0.75
3 Wildman, Thayer, Pavlas, 2012 Team knowleflge research: Emerging HUMAN FACTORS 0.67
Salas, Stewart & Howse trends and critical Needs
Cooke, Salas, Ce
4 00K Daas, Lannon 2000  Measuring team knowledge HUMAN FACTORS 0.60
—Bowers, Stout
5 llgen, Hollenbeck, Johnson & 2005 Teams in organizations: From input— ANNUAL REVIEW 0.60
Jundt process—output models to IMOI models OF PSYCHOLOGY '
Grote, Kolbe, Zala— Mezo, Adaptive coordination and heedfulness
6 2010 ERGONOMICS 0.60
Bienefeld-Seall & Kunzle make better cockpit crews
Team coenition: Devel ¢ and JOURNAL OF MANAGE-

7 He, Butler & King 2007 e‘ilm t,“’gr.” “’“f't eveop ?“‘?t“t an MENT  INFORMATION 0.50

evolution in software project teams SYSTEMS

8 Brindley & Reynolds 2011 InTp'roving Verbal'c‘ommunication in JOURNAL OF CRITICAL 0.50

critical care medicine CARE.
2.3.3
s CitNetExplorer ,
3 , 23 . 23 , 5
, 8 ( 6), 8
,1999 2000 2004 21,2001 2002 1
1999 2004 °
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6
Tab.6 The core literature on TSMM

Stout, Cannon—Bowers, Planning, shared mental models, and coordinated

1 H Fact 199 31
Salas & Milanovich ~ performance: An empirical link is established Hian facto 999
2 Entin & Serfaty Adaptive team coordination Human Factors 1999 12
3 Langa.n—FOX, F]ode & Team menfal models: Techniques, methods, Human Factors 2000 1
Langfield—Smith and analytic approaches
k IF
4 Cooke, Sa :15, Cannon Measuring team knowledge Human Factors 2000 9
Bowers & Stout
5 Ilgen, Hollenbeck, Teams in organizations: From Input—Process— Annual Review of 2002 6
Johnson & Jundt Output Models to IMOI Models Psychology
Langan—Fox J,
Wirth A, Code S, . International Journal of
6 Anal hared and t tal model 2001 5
Langfield—Smith K, Hatysing shated and feai mentat modess Industrial Ergonomics
Wirth A
7 Wallf:r M ],' Gupta Effects of adaptive behaviors and shared mental Management Science 2004 5
N, Giambatista R C models on control crew performance
g Langan—Fox J, Mental models, team mental models, and perfor- Human Factors and Er- 2004 5
Aglim J, Wilson J R mance: process, development, and future directions gonomics in Manufacturing
2.3.4
2 b b
[19]
o o
o
, (Term Source )
(Title) | (Abstract) . (Author Keywords) (Keywords Plus),
(Term Type) (Burst Terms), (Term) (Cited Ref-
erences) , Top N per slice 10, Pathfinder , Citespace
(nodes=126) (links=326)
o A}
(2008) Centrality=0.1 201 7 , 5
0.1, o ,Cannon—Bowers (1993)
(Individual and Group Decision Making) “Shared mental models in expert team decision making”
, 33( ); Mathieu (2000) (Journal of Applied Psychology)

“The influence of shared mental models on team process and performance” ; Stout (1999)
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{Human Factors) “Planning, Shared Mental Models, and Coordinated Performance: An Empirical Link Is
Established”; Langan—Fox (2000) {Human Factors) “Team Mental Models: Techniques,
Methods, and Analytic Approaches” Rouse (1992) (IEEE Transactions on Systems, Man and

Cybernetics) “The role of mental models in team performance in complex systems”

7
Tab.7 The key nodes of TSMM research

33 0.34 Cannon—-Bowers ] A INDIVIDUAL AND GROUP DECISION MAKING 1993
57 0.31 Mathieu J E J APPL PSYCHOL 2000
31 0.23 Stout R J HUM FACTORS 1999
11 0.15 Langan—Fox J HUM FACTORS 2000
17 0.11 Rouse W B IEEE Trans Syst, Man Cybern 1992

, 2014 10 29 Google Scholar
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[22-23]
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8

Tab.8 The important keywords of TSMM research
1 Performance 45 Performance 0.67
2 Shared mental models 45 Shared mental models 0.59
3 Communication 23 Communication 0.40
4 Teamwork 23 Teamwork 0.30
5 Mental models 16 Mental models 0.19
6 Systems 14 Randomized controlled—trial 0.19

, , CiteSpace 1998—
2014 , 8, CiteSpace o
b o 8 b
— — — — — — — —
knowledge
performance]
shared mentallmodels
S (1998—2014)
Fig.8 Knowledge mapping of the focus evolution in TSMM research (1998—2014)
2.4.2
(Research Front) Price , o Price
(30~50 ) 24

(Emerging Research Area) |

’

’

[26-27] ,

[13, 28-29]
o

(Latent Knowledge) .

(Emerging Trend)

[24-25],
b

o
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HistCite LCS(e/b) ( ( ) °
, , . , LCS(e/b)=3
, 9, 6 , . .
9

Tab.9 The research fronts of TSMM

LCS(e/b)
Stout, Cannon—Bowers, Salas E, Planning, shared mental models, and coordinated perfor- 1999 1
Milanovich mance: An empirical link is established
Entin & Serfaty Adaptive team coordination 1999 4/0
Cooke, Salas, Cannon—Bowers, Stout  Measuring team knowledge 2000 4/0

Teams in organizations: From input—process—output models
Ilgen, Hollenbeck, Johnson, Jundt 2005 4/0
to IMOI models

Not of one mind: Mental models of clinical practice guide-
Hysong, Best, Pugh & Moore 2005 3/0

lines in the Veterans Health Administration

Team cognition: Development and evolution in software
He Butler & King 2007 3/0

project teams

3
CiteSpace \HistCite  CitNetExplorer Web of ScienceTM

1) WOS 1998 2010 ,
2012 o s , ;

2) b A} A o ’
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4) (Human Factors) ,{Ergonomics) ,{Journal of Perinatal & Neonatal Nursing) .{Systems Engineering)
{Journal of Management Information Systems) ;

5) N N A

6) ) N b *)

— — — — — — —

7) N N (¢}



130 2016

[1] , , ) [J]. ,2012,20(5) :641-650.

[2] CANNON-BOWERS J A, SALAS E, CONVERSE S A. Cognitive psychology and team training: Sh—ared mental models in com-
plex systems[J].Human Factors Society Bulletin, 1990(33 ) 1-4.

[3] CANNON-BOWERS J A, SALAS E,BLICHENSDERFER E,et al. The impact of cross—training and workload on team function-
ing: A replication and extension of initial findings[J]. Human Factors,1998,40(1):92-101.

[4] CANNON-BOWERS J A,SALAS E. Reflections on shared cognition[J]. Journal of Organizational Be~havior,2001,22(2):195-202.

[5] SALAS E,DICKINSON T L,CONVERSE S A et al. Toward an understanding of team performanceand training [C]/Swezey R J,
Salas E(Eds.). Teams: Their training and performance. Norwood : Ablex P—ublishing Corp, 1992 .:3-29.

[6] KRAIGER K,WENZEL L H. Conceptual development and empirical evaluation of measures of share—d mental models as indica-
tors of team effectiveness |[C]//Brannick M T,Salas E P (Eds.).Team Perfor-mance Assessment and Measurement. Mahwah: Erl-
baum, 1997 :63-84.

[7] MATHIEU J E,HEFFNER T S,GOODWIN G F et al. The influence of shared mental models on team process and performancelJ].
Journal of Applied Psychology,2000,85(2):273-283.

[8] LANGAN-FOX J,WIRTH A,CODE S, et al. Analyzing shared and team mental models [J]. Internatio—nal Journal of Industrial
Ergonomics,2001,28(2) :99-112.

(] ; , . 3 [J1. ,2006,26(10) :49-53.
[10] . . [J1. ,2009,30(5) : 155-161.

(1] : — (1. ,2009,32(2) :440-442.

[12] : [J1 ,2009,15(3):1-5.

[13] CHEN C. CiteSpace II: Detecting and visualizing emerging trends and transient patterns in scientific literature [J]. Journal of the

American Society for Information Science and Technology,2006,57(3):359-377.

[14] GARFIELD E,PUDOVKIN A I. The HistCite system for mapping and bibliometric analysis of the output of searches using the
ISI Web of Knowledge[R]. Rhode Island: Association for Information S—cience and Technology ,2004.

[15] GARFIELD E. Historiographic mapping of knowledge domains literature[J]. Journal of Information Science ,2004,30(2):119-145.

[16] , . Histcite [J]. ,2010,31(11):38-40,49.

[17] VAN ECK N J,WALTMAN L. CitNetExplorer: A new software tool for analyzing and visualizing citation networks[J]. Journal of
Informetrics,2014,8(4) . 802-823.

[18] KLAVANS R,BOYACK K W. Identifying a better measure of relatedness for mapping science[J]. Jo—urnal of the American So
ciety for Information Science and Technology,2006,57(2) :251-263.

[19] CHEN, C. The centrality of pivotal points in the evolution of scientific networks [C]//Riedl J,Jameson A,Billsus D,et al (Eds.).
Proceedings of the 10th International Conference on Intelligent User Interf-aces(IUI’05). San Diego: ACM,2005 :98-105.

[20] , , , . : [M]. : ,2008 ; 66.

[21] , , , . CiteSpace [J]. ,2015,33(2) :242-253.

[22] BAILON-MORENO R,JURADO-ALAMEDA E,RUIZ-BANOS R,et al. Analysis of the field of p—hysical chemistry of surfac-
tants with the Unified Scienctometric Model. Fit of relational and activityindicators[J]. Scientometrics ,2005,63(2) :259-276.

[23] BELVAUX G,WOLSEY L A. be—prod: A specialized branch—and—cut system for lot—sizing problems|J].Management Science,
2000,46(5) :724-738.

[24] PRICE D J D. Networks of scientific papers[J]. Science,1965,149(3683) :510-515.

[25] SMALL H. Co-citation in the scientific literature : A new measure of the relationship between two documents|]J]. Journal of the
American Society for Information Science,1973,24(4):265-269.

[26] PERSSON O. The intellectual base and research fronts of JASIS 1986-1990[J]. Journal of the Amer—ican Society for Information
Science, 1994 ,45(1):31-38.

[27] MORRIS S A, YEN G,WU Z,et al. Time line visualization of research fronts[J]. Journal of the A—merican Society for Information
Science and Technology,2003,54(5) :413-422.



, s 131

[28] RIP A,COURTIAL J P. Co—word maps of biotechnology : An example of cognitive scientometrics [J]. Scientometrics, 1984,6(6) :
381-400.

[29] BHATTACHARYA S,BASU P K. Mapping a research area at the micro level using co-word analy—sis[J]. Scientometrics, 1998,
43(3):359-372.

Bibliometric Analysis of Published Team
Shared Mental Models Research

Yang Jie ', Deng Weiquan ?,Cheng Hao *,Le Meiqian *

(1.Research Center Innovation and Strategic Human Resource Management, Jiangxi University of Finance and Economics, Nanchang

330013; 2. School of Physical Education, East China Jiaotong University, Nanchang 330013; 3. School of Civil Engineering and
Architecture, East China Jiaotong University, Nanchang 330013; 4. School of Business Administration, Jiangxi University of Finance

and Economics, Nanchang 330013 )

Abstract : This paper conducted the bibliometric analysis of published team shared mental models (TSMM) re-
search during the period of 1998—2014 based on Web of Science database. Our analysis revealed the authorial,
institutional, spatiotemporal, and categorical patterns in TSMM and provided an alternative demonstration of re-
search advancements, which may serve as a potential direction for future research. Most scholars and institutions
who study TSMM are from USA, Australia, the United Kingdom, Canada and Swiss. Salas, Cannon-Bowers,
Stout, Milanovich and Entin were the most important scholars in TSMM research. Human Factors, Ergonomics,
Journal of Perinatal and Neonatal Nursing, Systems Engineering, and Journal of Management Information Systems
are the most active journals in this field. The related research focuses include performance, communication,
teamwork and mental models. The historical stream analysis shows an evolution trajectory starting from shared
mental models to performance, then to knowledge, team shared mental models, teamwork, communication, simu-
lation, coordination, and finally to randomized controlled experiment. The research fronts of TSMM research are
performance, team coordination, team cognition and team analysis model.
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