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Table 11 

Regression Model for Team-Level Performance 

 Model Building Final Model 

Variable R
2
 R

2
 Change Beta 

Time 0.146 0.146*** 0.313*** 

Time
2
 0.147 0.001  

Delay 0.149 0.003  

Delay
2
 0.152 0.003  

Stress 0.241 0.095*** -0.145~ 

Stress
2
 0.263 0.021* 0.099 

Demand 0.334 

 

0.071*** 

 

-0.175* 

Communication Quality 0.351*** 

Demand
2
 0.369 0.35** -0.043 

Communication Quality
2
 0.198*** 

Demand x Communication Quality 0.410 0.042*** -0.226*** 

Speech Quantity 0.413 0.003  

Speech Quantity
2
 0.413 0.000  

~=p<.10; *=p<.05; **=p<.01; ***=p<.001 
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Table 12 

HLM Model for Team-Level Performance: Model Building 

Step Delta df Delta Deviance  Sig 

Baseline Model 

Time 1 42.38 p<.001 

Time
2
 1 0.37 n.s. 

Random Time Slope 2 37.44 p<.001 

Heterogeneous Error Model 4 18.28 p<.001 

Heterogeneous Model vs. Autocorrelation 

Model 

3 16.42 p<.001 

Heterogeneous Model vs. Unrestricted 

Model 

7 7.28 n.s. 

Level 1 Model 

Delay 1 0.07 n.s. 

Delay
2
 2 4.67 p<.10 

Stress 1 19.99 p<.001 

Stress
2
 1 1.57 n.s. 

Demand and Communication Quality 2 16.08 p<.001 

Demand
2
 and Communication Quality

2
 2 10.97 p<.01 

Demand X Communication Quality 1 3.91 p<.05 

Speech Quantity 1 0.64 n.s. 

Speech Quantity
2
 2 0.64 n.s. 
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Table 13 

2-Level HLM for Team-Level Performance: Model Coefficients 

 Null Model 

(Homogeneous) 

Null Model 

(Heterogeneous) 

Baseline Model 

(Heterogeneous) 

Final Model 

(Heterogeneous) 

Grand Mean (B0) 0 (0.10) -0.24 (0.07) -0.02 (0.10) -0.03 (0.09) 

Trial Level     

Time   0.27 (0.05)*** 0.28 (0.04)*** 

Delay    0.04 (0.05) 

Delay
2
    0.17 (0.05)** 

Team Stress    -0.18 (0.07)** 

Team Demand    -0.12 (0.08) 

Team 

Communication 

Quality 

   0.26 (0.05)*** 

Team Demand
2
    -0.02 (0.05) 

Team 

Communication 

Quality
2
 

   0.12 (0.03)*** 

Team Demand X 

Communication 

Quality 

   -0.10 (0.05)* 

Variance Decomposition 

Trial Level 

(σ
2
) 

78.39% 

0.78002 

 

T1: 0.28555 

T2: 0.37080 

T3: 0.73870 

T4: 1.44950 

T5: 1.79955 

 

T1: 0.11408 

T2: 0.41037 

T3: 0.51859 

T4: 0.73872 

T5: 0.33482 

 

T1: 0.10666 

T2: 0.35838 

T3: 0.38538 

T4: 0.48756 

T5: 0.16993 

Team Level 

(τ) 

21.61% 

0.21498 

 

0.08746 

 

0.32729 

 

0.24434 

Model Fit 

Deviance 552.54 526.82 454.44 409.50 

Df 3 7 10 14 

R
2
 (Level 1)    T1: 62.65 

T2: 3.35 

T3: 47.83 

T4: 66.36 

T5: 90.56 

R
2
 (Level 2) - -   

Total Psuedo R
2
 - -   

*=p<.05; **=p<.01; ***=p<.001 
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Table 14 

Summary of Results Across Analyses 

Outcome Analysis Perf. Stress Demand Coord. D x C R
2
 

Team Stress Regression 

-*
 

n/a +*
 -*

 
n.s. .49 

2-level HLM 

-***
 

n/a +***
 -**

 -**
 

.53
1
 

Individual 

Stress 

3-level HLM – 

Trial Level -***
 

n/a +***
 -***

 -**
 

.44
2
 

3-level HLM – 

Team Level 

(through 

intercept) 

n/a n/a n.s n.s. n.s. 

3-level HLM – 

Team Level 

(through role) 
n/a n/a 

*3 -*
 

n.s. 

Team 

Performance 

Regression 

n/a -~
 -*

 +***
 -***

 
.41 

2-level HLM 

n/a -**
 

n.s. +***
 -*

 
.54

4
 

~=p<.10; *=p<.05; **=p<.01; ***=p<.001 

Performance and stress are marked as not applicable predictors when they are already included as the 

outcome in the relevant analysis. Furthermore, in the 3-level model of individual stress, performance is 

only included at the Trial Level. This is because the only performance scores measured varied within 

team, across trials; there were no other performance measures to control for at the other levels of this 

model.  

  

                                                           
1
 Total modal pseudo r-squared, based on Kreft & de Leeuw (1998) and Singer (1998) formulas. 

2
 Total modal pseudo r-squared, based on Kreft & de Leeuw (1998) and Singer (1998) formulas. 

3
 For team-level demand, the quadratic trend was significant, but not the linear one. 

4
 Due to heteroscedasticity, r-squared varied across trials. Average across trials presented here. 
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Table 15 

Summary of Hypothesis Support Across Analyses 

  Outcome: Stress Outcome: Performance  

  H1A - 

Demand 

H1B - 

Comm 

H1C – DxC H2A - 

Demand 

H2B - 

Comm 

H2C – DxC H4 

Team Stress Regression Yes Yes Yes - - - Yes 

2-level HLM Yes Yes Yes - - - Yes 

Individual Stress 3-level HLM: Individual Level Yes Yes Yes - - - Yes 

3-level HLM: Team Level through 

intercept 

No No No - - - - 

3-level HLM: Team Level through 

role 

Yes Yes No - - - - 

Team 

Performance 

Regression - - - Yes Yes Yes Yes 

2-level HLM - - - No Yes Yes Yes 
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Figure 1. The four quadrants of Team Job Demand/Control Model. 
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Figure 2. Standardized individual-level stress over time, averaged across individuals. 
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Figure 3. Standardized individual-level physiological stress, as measured by RMSSD of the 

interbeat interval, averaged across individuals. 
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Figure 4. Standardized team-level stress over time, averaged across teams. 
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Figure 5. Team performance over time, corrected for freeburn value and averaged across teams. 
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Figure 6. Interaction of team-level demand and communication quality predicting team stress. 
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Figure 7. Interaction of individual-level demand and communication quality predicting 

individual stress. 
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Figure 8. Cross-level interaction of individual role and team communication quality predicting 

individual stress. 
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Figure 9. Interaction of team-level demand and communication quality predicting team 

performance. 
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Appendix A 

Testing Surrogate Measure of Control 

Survey items 9, 10, and 11 were proposed as surrogate measures of individual control. 

According to the JDCS model, control should function to buffer the effects of demand on stress. 

Although not explicitly stated by the JDCS model, the full model of demand and control as 

predictors of stress, when taking into account potential curvilinear effects and interactions 

between the two, would take the form of a quadratic polynomial regression: 

(1) STRESS = b0 + b1(DEMAND) + b2(CONTROL) + b3(DEMAND)
2
 + 

b4(DEMAND)(CONTROL) + b5(CONTROL)
2
 + e 

Response surface analysis provides a method to visualize this relationship in order to 

understand how these two variables interact with one another. Therefore surface plots were 

constructed in order to validate survey items 9, 10, and 11 as surrogate measures of control. 

These surface plots are presented in Figure A1 through Figure A4. In all figures, the color coding 

of the surface is used to indicate where the plot falls along the Z-axis, indicating the magnitude 

of stress associated with the given values of demand and control. 

First, a scale consisting of the mean of items 9, 10, and 11 was tested as a possible 

surrogate for control. Figure A1 shows the relationship between this measure and mean demand 

as predictors of stress. This scale does not have any clear main effect on stress; it has a weak 

interaction with demand, but does not function consistently as a buffer across all values of 

demand. 
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Since the mean of the three items does not function consistent with the JDCS model’s 

predictions for a measure of control, I instead looked at the items individually. I started with item 

9, “I think I am responsible for how well/poorly the team performed on the task.” This item 

interacts with demand to predict stress, but in the reverse direction predicted by the JDCS model. 

Increased individual responsibility appears to exacerbate the effects of demand on stress. 

Therefore, item 9 is not a valid measure of control. 

Next, I tested item 10, “I think my partner is responsible for how well/poorly the team 

performed on the task.” This item interacts appears to have a weak main effect on stress, but 

does not interact with demand. Increased partner responsibility simply seems to indicate 

decreased individual responsibility. When a participant perceived their partner as being 

responsible for the team’s performance, this reduced their own stress. In other words, the less 

control the individual had, the less stressed they felt. Therefore, item 10 is not a valid measure of 

control. 

Finally, I tested item 11, “I think the system is responsible for how well/poorly the team 

performed on the task.” This item interacts with demand to predict stress, but in the reverse 

direction predicted by the JDCS model. Increased system responsibility appears to reduce the 

effects of demand on stress. At least for low levels of demand, the less control the individual had, 

and the better they were able to deal with task demands. At higher levels of demand this form of 

responsibility seemed to have little effect on stress at all. Therefore, item 11 is not a valid 

measure of control. 

  Overall, this set of items seems to be a poor surrogate for control. Conceptually, control 

is supposed to mean decision latitude or decision authority, job characteristics that allow the 
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worker greater freedom to meet their job demands. Instead, participants seem to have been 

interpreting these items more like a form of added psychological demand, in the form of 

responsibility or culpability for the performance of the team. When responsibility for the team’s 

performance could not be blamed on their partner or the system, the individual reported greater 

stress. While the relationship between feelings of responsibility and stress may prove to be an 

interesting area for future research, it does not serve as a good surrogate for control. Therefore, 

these items were not used as a surrogate for control in the current study, and were dropped from 

the remainder of the analysis. 
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Figure A1: Mean Demand and Mean
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: Mean Demand and Mean Control as Predictors of Individual Stress
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Control as Predictors of Individual Stress 
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Figure A2: Mean Demand and Control Item 9 as Predictors of Individual Stress
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: Mean Demand and Control Item 9 as Predictors of Individual Stress 
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Figure A3: Mean Demand and Control Item 10 as Predictors of Individual Stress
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: Mean Demand and Control Item 10 as Predictors of Individual Stress
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: Mean Demand and Control Item 10 as Predictors of Individual Stress 
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Figure A4: Mean Demand and Control Item 11 as 
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Predictors of Individual Stress 


