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Less obtrusive, scalable indicators of 
team performance & cohesion? 



linguistic indicators: mimicry 

Linguistic mimicry: extent to which people align in 
the cognitive complexity, formality, emotionality, 
and/or terms in their communication. 



linguistic indicators: mimicry 

Linguistic mimicry: extent to which people align in 
the cognitive complexity, formality, emotionality, 
and/or terms in their communication. 
 
Gonzales et al. 2009: In a lab study, linguistic 
mimicry indicates higher team cohesion in CMC 
and face-to-face settings, higher performance in 
CMC settings. 



mimicry: Linguistic Style Matching (LSM) 

Measures convergence in use of nine categories 
of function words per Linguistic Inquiry and 
Word Count tool (LIWC).  

auxiliary verbs 
e.g., can, has, am 
 
 
articles 
e.g., a, an, the 
 
personal pronouns 
e.g., her, I, we, they, 
you 
 

indefinite pronouns 
e.g., anyone, someone, 
others 
 
prepositions 
e.g., about, at, unless, till 
 
negations  
e.g., not, never, nor, 
nowhere, without 
 

negations  
e.g., not, never, nor, 
nowhere, without 
 
conjunctions 
also, though, but, while 
 
quantifiers 
all, besides, best, worst, 
some 

Niederhoffer, KG & Pennebaker, JW. Linguistic style matching in social interaction. 
Journal of Language and Social Psychology 21 (2002), 337–360. 
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mimicry: Linguistic Style Matching (LSM) 

Gonzales et al. 2009: In a lab study, LSM indicates 
higher team cohesion in CMC and face-to-face 
settings, higher performance in CMC settings. 



Taylor PJ and Thomas S. Linguistic style matching and 
negotiation outcome. Negotiation and Conflict Management 
Research 1, 3 (2008), 263–281. 



mimicry: Linguistic Style Matching (LSM) 

Tausczik YR & Pennebaker, JW. Improving teamwork using 
real-time language feedback. CHI (2013), 459–468. 

Also has been used to give real-time feedback 
in CMC conversations to improve student 
team performance. 



other linguistic indicators (Gonzales et al. 2009) 

Higher team cohesion correlated with: 
•  Lower proportion of first-person plural pronouns. 
•  Higher word count. 

Higher team performance correlated with: 
•  A higher proportion of future-oriented words. 
•  A lower proportion of achievement-oriented words. 

All categories from LIWC 



potential indicators for 
performance & cohesion in 
real-world project teams? 

•  LSM works in some CMC settings. 

•  Would LSM – or the other indicators 
– work in the longer term, with less 
complete traces? 



study design 



study design: research questions 

LSM-related questions 
•  Does ↑ LSM indicate↑ performance 

& ↑ mutual attraction? 
•  Are high-performing, cohesive teams born vs. made? 

 



study design: research questions 

LSM-related questions 
•  Does ↑ LSM indicate↑ performance 

& ↑ mutual attraction? 
•  Are high-performing, cohesive teams born vs. made? 

 
Other linguistic measures 
•  Does ↓ first person plural pronouns and greater word 

count indicate↑ mutual attraction? 
•  Does ↑ future-oriented words and ↓ achievement-

oriented words indicate ↑ performance? 



study design: setting 

•  Masters course at the University of Michigan 

•  In a quarter-long project, student teams (3-6 
students) study an organization’s process and 
recommend improvements. 



study design: measures 

•  IV: Team emails (our account added to their email 
list), used for LSM and other indicators 
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study design: measures 

•  IV: Team emails (our account added to their email 
list), used for LSM and other indicators 

•  Dependent variables: 

– Grades on team assignments 

Affinity diagram & 
walkthrough 
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study design: measures 

•  IV: Team emails (our account added to their email 
list), used for LSM and other indicators 

•  Dependent variables: 

– Grades on team assignments 
Final report 



study design: measures 

•  IV: Team emails (our account added to their email 
list), used for LSM and other indicators 

•  Dependent variables: 

– Grades on team assignments 

– Post-class survey 

• Team trust (Simons & Peterson 2000) 

• Shared understanding (Ko, Kirsch, King 2005) 

• Disposition to trust (Schoorman, Mayer, Davis 
1996; used as control in models for trust) 



study design: specific hypotheses 
Higher LSM will correlate with: 
•  greater team trust (H1a) & greater shared understanding (H1b).  
•  greater performance (H2).  

Other indicators: 
•  Lower proportion of first-person plural pronouns will correlate 

with greater team trust (H3a) & greater shared understanding 
(H3b).  

•  Greater word count  will correlate with greater team trust (H4a) 
& greater shared understanding (H4b).  

•  Higher proportion of future-oriented words will correlate with 
higher performance (H5).  

•  Higher proportion of achievement-oriented words will correlate 
with lower performance (H6). 



results 



data 

•  Collection began in 2nd or 3rd week of 
semester (14 weeks), depending on team 

•  30 of 44 project teams participated in this 
study (137 students) 
–  Sufficient data from 27 project teams (124 

students, 50 men and 74 women) 
–   6993 emails (average of 259 emails/team) 



analyses 

Regression analysis, controlled for group size 
and sex (measured as percentage of the team 
who was male), as well as disposition to trust in 
models for trust. 
 
Assessed controlling for teaching assistant, but no difference and its 
use led to overfit models. 



results: LSM 

•  No support for H1, LSM as indicator of team 
trust or shared understanding. Effects opposite of 
expected, but 95% confidence interval includes zero. 



results: LSM 

•  No support for H1, LSM as indicator of team 
trust or shared understanding. Observed 
relationship small and opposite of expected, but 95% confidence 
interval includes zero. 

•  No support for H2, LSM as indicator of 
performance. 0.01 increase in LSM was corresponds to 
−0.04 point (95% CI: −0.27 to 0.18).  



results: other linguistic indicators 

No support for H3 (word count), H4 (first 
person pronouns), H6 (achievement words). 



results: other linguistic indicators 

Partial support for H5, a higher proportion of 
future-oriented words as a predictor for 
performance. 1% increase in proportion of future-
oriented words corresponded to a 1.6 point increase in 
overall team score (95% CI: 0.5 - 2.25 points). 

 



results: other linguistic indicators 

Partial support for H5, a higher proportion of 
future-oriented words as a predictor for 
performance. 1% increase in proportion of future-
oriented words corresponded to a 1.6 point increase in 
overall team score (95% CI: 0.5 - 2.25 points). 

 
But we only see this effect in the first two team 
assignments, not the last two. 



results 

•  LSM does not seem to be a good indicator 
of team performance or mutual attraction in 
this context. 

•  Future oriented word use may indicate 
performance. No support for other indicators 
in this context. 



so, why not LSM (for this application)? 



so, why not LSM (for this application)? 

•  Emails may be too incomplete 
–  No record of their one-to-one emails or face-to-face 

conversations 
–  No record of the first week or so 



so, why not LSM (for this application)? 

•  Emails may be too incomplete 
–  No record of their one-to-one emails or face-to-face 

conversations 
–  No record of the first week or so 

•  Synchronous (Gonzales et al. 2009, Tausczik & 
Pennebaker 2013, Taylor & Thomas 2008) vs. 
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this with a within-thread vs. between-thread analysis?  
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so, why not LSM (for this application)? 

•  Emails may be too incomplete 
–  No record of their one-to-one emails or face-to-face 

conversations 
–  No record of the first week or so 

•  Synchronous (Gonzales et al. 2009, Tausczik & 
Pennebaker 2013, Taylor & Thomas 2008) vs. 
asynchronous (our study) communication. Possibly revisit 
this with a within-thread vs. between-thread analysis?  

•  Learning as performance vs. project success as 
performance.  

•  Limited measures of team cohesion 



results 

•  LSM does not seem to be a good indicator 
of team performance or mutual attraction in 
this context. Speculation about why, which 
could be tested in future work. 

•  Future oriented word use may indicate 
performance. No support for other indicators 
in this context. 
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