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• Design considerations in multilevel studies
• Types of multilevel studies, with design 

considerations:
– Two-level mixed effects studies (mostly in teams)
– Three-level mixed effects studies
– Longitudinal studies (ESM & growth)
– More complex designs (multiple team memberships)

Outline



• Ultimately, we want to make sure we have enough power to 
detect substantive effects, and that substantive inferences 
from study are valid (cf. Shadish, Cook, & Campbell, 2002)

• Valid and reliable measures; see elsewhere (e.g., Chan, 
1998; Chen et al., 2004; Kozlowski & Klein, 2000)

• Study design considerations:
– Do sample and sampling capture targeted phenomena?
– Does sample have enough power to detect different 

effects across levels?
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Multilevel Framework
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Multilevel Framework
Level 1 Direct Effect = Average effect of individual experience 
on individual performance (controlling for group differences)



Multilevel Framework
Level 2 Direct Effect = Effect of some group-level attribute 

(e.g., cohesion) on average individual performance in groups



Multilevel Framework
Cross-Level Effect = Effect of group-level attribute (e.g., cohesion) 
on the individual experience – individual performance relationship
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• Level 1 Direct Effects:
– Sufficient number of individual differences in X and Y
– Maximizing group differences helps (more individual variance…)
– N (individuals) = 300 individuals; N (groups) = 100

• Level 2 Direct Effects:
– Sufficient number of group differences in G and Y
– Maximizing groups is key
– N (individuals) = 300 individuals; N (groups) = 100

• Cross-Level Interactions:
– Sufficient number of group differences in G and individual 

differences in X and Y
– Maximizing groups AND individuals per group are keys
– N (individuals) = 300 individuals; N (groups) = 50
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• Additional issues to consider:

– Diversity of sample – e.g., similar teams and employees 
in one firm vs. diverse set of teams in different firms

– Triangulation of methods – e.g., experimental vs. 
survey-based designs; different measurement 
approaches across studies
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Why conduct 3-level analyses?
• To control for higher-level (beyond 2nd level) effect; e.g.:

• Firm-level differences affecting cross-level relationships between 
teams and individual members of teams

• Team-level differences affecting individuals and repeated 
observations from individuals over time

• Design & analysis considerations:
• Adding 3rd-level units (e.g., firms, industries, countries) can help 

enhance variance across level 2 units (e.g., teams)

• Number of level 3 units – if small (e.g., < 5), can use dummies in 
2-level analyses; if higher, add 3rd level units as fixed effects



Chen et al. (2013, JAP)



Chen et al. (2007, JAP)



Why conduct 3-level analyses?
• To incorporate effects emanating from a higher, 3rd

level of analysis; e.g.,:
• Subsidiary-level support (level 3) and group-level empowerment 

(level 2) may uniquely influence expatriates’ adjustment (level 1)

• Team-level positive affective tone (level 3) moderate the extent to 
which individual trait positive affect (level 2) relates to changes in 
positive affect over time (level 1)

• Design considerations:
• How and when do different variables should be measured and 

sampled, to maximize different aspects of validity? 

• Sample sizes across each level are more complex – key is to 
ensure sufficient variance at each level



Chen et al., (2009, OBHDP)



Schaubroeck et al., (2012, AMJ)



Time-varying data
1. Repeated-measures/ESM studies:

• Focus is on single-level X-Y relationships

• Both IV (X) and DV (Y) are measured repeatedly at different times

• Employing repeated measures analyses can improve power

• Analyses involve modeling Level 1 – Level 1 relationships (i.e., within-
individual or within-unit relationships); sometime also adding Level 2 
(between-individual) moderators

• Mathematically identical to testing nested relationships; but allows for 
cross-level effects, as well

• e.g.:

• Within-individual relationships between affect and OCB



Woolum et al. (2017, JAP)



Time-varying data
2. Growth modeling studies:

• Focus is on multi-level X-Y relationships

• DV (Y), but not IV (X), is measured repeatedly at different times

• Interested in modeling growth/change in Y as a function of X

• Analyses involve modeling Level 2 – Level 1 relationships (i.e., between-
individual differences in intra-individual growth/change)

• Mathematically identical to testing cross-level relationships – predicting 
initial status and change on the DV

• e.g.:

• Effect of goal orientation of rate on learning performance change



Lang & Bliese (2009, JAP)



Design & Measurement 
Considerations

1. What sort of phenomena best fit longitudinal designs?

2. Time lags and timing for measurement:
• How might these decisions be determined? 

3. Measurement choices – objective, subjective, others?



Chen et al. (2011, AMJ)



Complex multilevel nesting
• Multilevel research to date has assumed “clean nesting” –

e.g., each employee belongs to one team, in one organization, 
etc. (see Mathieu & Chen, 2011, JOM)

• In reality, employees are exposed to multiple units and 
contextual influences at any given day:
– e.g., family, multiple project teams at work, multiple leaders, 

communities of practice in and outside work, etc.

• To capture this reality, multilevel studies need to capture 
simultaneous contextual influences from different units

• Ironically, this means return to more psychological focus in 
multilevel research 



New Reality of Teamwork and Teaming
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Empowerment & Proactivity 
in Multiple Teams Settings
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Chen et al. (2019, JAP)



Data Structure & Analyses
Unit
ID

Team 
ID

Leader ID Employee 
ID

Empower. 
LDRP 1

Empower. 
LDRP 2

Psych. 
Empower. 1

Psych. 
Empower. 2

1 3 1 1 4.00 5.00 4.00 4.42

1 7 7 1 5.00 4.00 4.42 4.00

1 2 1 2 5.00 4.21 4.08 4.42

1 6 4 2 4.21 5.00 4.42 4.08

• Test models via the lme4 package in R, while controlling for 
nested data within Unit, Team, and Member (including 
control variables)



Chen et al. (2019, JAP)



Thank You!

Q&A
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