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Supplemental Material for “Prosocial Skills Causally Mediate the Relation between Effective Classroom Management and Academic Competence: An Application of Direction
Dependence Analysis”
Results of the Multiple Multilevel Mediation Analysis

Table S1 summarizes parameter estimates, standard errors, 95% confidence intervals (CIs), and p-values for the multiple multilevel mediation model using concentration problems, disruptive behavior, prosocial behavior, and emotional dysregulation as mediators. Table S2 gives estimates and 95% bootstrap CIs of the cross-level, contextual (cluster-only), and total indirect effects of the multiple multilevel mediation model.








Table S1: Results of the multiple mediation model considering the mediators prosocial behavior (PB), emotional dysregulation (ED), concentration problems (CP), and disruptive behavior (DB) simultaneously. 
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Table S2: Indirect effect estimates and 95% confidence intervals (CIs) of the multiple mediation model (N = 1643 students, k = 104 classrooms). Significant effects are marked italic.
	 
	 
	Cross-level mediation
	 
	Contextual mediation
	 
	Total mediation 

	Mediator 
	 
	estimate
	95% CI 
	 
	estimate
	95% CI 
	 
	estimate
	95% CI 

	Prosocial Behavior
	
	0.019
	[0.001, 0.040]
	
	0.033
	[-0.005, 0.088]
	
	0.052
	[0.002, 0.117]

	Emotional Dysregul. 
	
	0.002
	[-0.010, 0.013]
	
	0.016
	[-0.053, 0.096]
	
	0.018
	[-0.050, 0.094]

	Concentration Probl. 
	
	0.041
	[-0.024, 0.109]
	
	-0.006
	[-0.030, 0.022]
	
	0.035
	[-0.020, 0.111]

	Disruptive Behav.
	 
	-0.007
	[-0.020, 0.010]
	 
	0.000
	[-0.032, 0.021]
	 
	-0.007
	[-0.042, 0.018]
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Variables 

β (SE) 95% CI p β (SE) 95% CI p β (SE) 95% CI p β (SE) 95% CI p β (SE) 95% CI p

Level 1

     Acad. competence (pre) -0.01 (0.54) [-0.95, 0.94] 0.992 -0.08 (0.02) [-0.11, -0.04] <.001 -0.49 (0.02) [-0.53, -0.45] <.001 -0.01 (0.01) [-0.04, 002] 0.430 0.49 (0.02) [0.46, 0.52] <.001

     Prosocial behavior (pre) 0.10 (0.02) [0.07, 0.13] <.001 -0.11 (0.03) [-0.18, -0.05] 0.001 -0.17 (0.04) [-0.24, -0.09] <.001 -0.08 (0.02) [-0.13, 004] 0.001 -0.03 (0.03) [-0.08, 0.03] 0.384

     Disruptive behavior (pre) 0.53 (0.03) [0.47, 0.59] <.001 0.39 (0.04) [0.30, 0.47] <.001 0.31 (0.05) [0.21, 0.41] <.001 0.65 (0.03) [0.59, 071] <.001 0.09 (0.04) [0.02, 0.17] 0.018

     Emotional Dysregulation (pre) -0.33 (0.04) [-0.41, -0.26] <.001 0.44 (0.03) [0.38, 0.50] <.001 0.00 (0.04) [-0.08, 0.07] 0.903 0.04 (0.02) [-0.01, 008] 0.115 -0.04 (0.03) [-0.09, 0.02] 0.200

     Concentration Problems (pre) -0.01 (0.03) [-0.07, 0.05] 0.689 -0.05 (0.02) [-0.09, -0.02] 0.004 0.08 (0.02) [0.03, 0.12] <.001 0.01 (0.01) [-0.02, 003] 0.536 0.05 (0.01) [0.02, 0.07] 0.002

     Prosocial behavior (post) - - - - - - - - - - - - 0.13 (0.03) [0.08, 0.19] <.001

     Emot. Dysregulation (post) - - - - - - - - - - - - -0.01 (0.03) [-0.06, 0.04] 0.655

     Concentration Problems (post) - - - - - - - - - - - - -0.51 (0.02) [-0.55, -0.47] <.001

     Disruptive behavior (post) - - - - - - - - - - - - 0.17 (0.04) [0.10, 0.25] <.001

     Female  0.09 (0.03) [0.02, 0.15] 0.007 -0.18 (0.04) [-0.25, -0.11] <.001 -0.35 (0.04) [-0.43, -0.27] <.001 -0.09 (0.03) [-0.15, 004] <.001 -0.04 (0.03) [-0.10, 0.01] 0.148

     Age  -0.02 (0.05) [-0.11, 0.07] 0.686 -0.04 (0.05) [-0.13, 0.06] 0.468 -0.12 (0.06) [-0.23, -0.01] 0.037 0.01 (0.04) [-0.06, 008] 0.812 -0.07 (0.04) [-0.14, 0.01] 0.083

     Black  -0.12 (0.05) [-0.21, -0.03] 0.009 0.12 (0.05) [0.02, 0.22] 0.019 0.16 (0.06) [0.04, 0.27] 0.007 0.11 (0.04) [0.04, 018] 0.003 -0.15 (0.04) [-0.23, -0.07] 0.000

     Reduced lunch  -0.02 (0.04) [-0.10, 0.05] 0.562 0.00 (0.04) [-0.08, 0.08] 0.950 0.00 (0.05) [-0.09, 0.10] 0.930 0.01 (0.03) [-0.04, 007] 0.641 -0.05 (0.03) [-0.11, 0.01] 0.122

     Special education  -0.05 (0.06) [-0.16, 0.07] 0.419 0.08 (0.06) [-0.04, 0.20] 0.210 0.03 (0.07) [-0.11, 0.18] 0.640 -0.05 (0.05) [-0.13, 004] 0.318 -0.11 (0.05) [-0.20, -0.01] 0.027

Level 2

     Treatment  0.14 (0.06) [0.03, 0.25] 0.025 -0.18 (0.05) [-0.27, -0.09] 0.001 -0.08 (0.07) [-0.19, 0.04] 0.229 -0.04 (0.05) [-0.12, 004] 0.365 0.01 (0.06) [-0.09, 0.11] 0.902

     Ave. prosocial behavior (post) - - - - - - - - - - - - 0.23 (0.14) [0.00, 0.46] 0.093

     Ave. emot. dysregulation (post) - - - - - - - - - - - - -0.09 (0.18) [-0.39, 0.22] 0.627

     Ave. concentration probl. (post) - - - - - - - - - - - - 0.07 (0.11) [-0.12, 0.26] 0.539

     Ave. disruptive behavior (post) - - - - - - - - - - - - 0.01 (0.20) [-0.33, 0.35] 0.967

     Ave. acad. competence (pre) -0.14 (0.10) [-0.31, 0.04] 0.183 -0.08 (0.08) [-0.23, 0.07] 0.343 0.03 (0.11) [-0.16, 0.21] 0.802 0.09 (0.07) [-0.04, 022] 0.236 -0.07 (0.10) [-0.24, 0.11] 0.515

     Ave. prosocial behavior (pre) 0.12 (0.11) [-0.07, 0.31] 0.257 0.24 (0.09) [0.08, 0.40] 0.010 0.25 (0.11) [0.05, 0.45] 0.031 0.14 (0.08) [0.00, 028] 0.076 -0.19 (0.13) [-0.41, 0.04] 0.163

     Ave. disruptive behavior (pre) -0.28 (0.17) [-0.57, 0.02] 0.103 0.00 (0.14) [-0.25, 0.24] 0.975 0.28 (0.18) [-0.04, 0.58] 0.122 0.37 (0.12) [0.16, 059] 0.003 0.13 (0.21) [-0.22, 0.48] 0.515

     Ave. emot. dysregulation (pre) 0.19 (0.11) [0.00, 0.38] 0.087 0.13 (0.09) [-0.03, 0.28] 0.166 -0.07 (0.11) [-0.27, 0.13] 0.558 -0.09 (0.08) [-0.23, 004] 0.237 -0.02 (0.14) [-0.26, 0.23] 0.908

     Ave. concentration probl. (pre) 0.09 (0.10) [-0.08, 0.26] 0.374 0.00 (0.08) [-0.15, 0.13] 0.967 0.03 (0.10) [-0.15, 0.21] 0.775 0.03 (0.07) [-0.10, 015] 0.701 0.02 (0.08) [-0.12, 0.16] 0.816

     Ave. age  0.19 (0.38) [-0.47, 0.85] 0.617 0.02 (0.31) [-0.53, 0.57] 0.955 -0.06 (0.40) [-0.76, 0.63] 0.880 0.02 (0.28) [-0.46, 051] 0.948 0.10 (0.31) [-0.43, 0.62] 0.751

     Number of students  -0.02 (0.01) [-0.04, 0.00] 0.098 -0.01 (0.01) [-0.03, 0.00] 0.179 0.00 (0.01) [-0.02, 0.02] 0.860 0.00 (0.01) [-0.01, 002] 0.913 -0.02 (0.01) [-0.04, 0.00] 0.040

     % Female  0.01 (0.00) [0.00, 0.02] 0.088 0.00 (0.00) [-0.01, 0.00] 0.201 0.00 (0.00) [-0.01, 0.01] 0.953 0.00 (0.00) [-0.01, 000] 0.136 0.00 (0.00) [-0.01, 0.00] 0.580

     % Black  0.00 (0.01) [0.00, 0.01] 0.388 0.00 (0.00) [-0.01, 0.00] 0.515 -0.01 (0.01) [-0.02, 0.00] 0.196 0.00 (0.00) [-0.01, 000] 0.216 0.00 (0.00) [0.00, 0.01] 0.500

     % Reduced lunch  0.00 (0.00) [0.00, 0.01] 0.412 0.00 (0.00) [-0.01, 0.00] 0.040 0.00 (0.00) [-0.01, 0.00] 0.508 0.00 (0.00) [-0.01, 000] 0.150 0.00 (0.00) [0.00, 0.00] 0.926

     % Special education  -0.01 (0.00) [-0.02, 0.00] 0.084 0.00 (0.00) [-0.01, 0.00] 0.477 0.00 (0.01) [-0.01, 0.01] 0.493 0.00 (0.00) [0.00, 001] 0.365 0.00 (0.00) [-0.01, 0.01] 0.827

     Grade

(a)

: first   -0.21 (0.38) [-0.87, 0.44] 0.574 0.04 (0.31) [-0.51, 0.58] 0.896 0.29 (0.39) [-0.40, 0.98] 0.471 0.01 (0.28) [-0.48, 048] 0.983 -0.05 (0.31) [-0.57, 0.47] 0.874

                  second  -0.23 (0.76) [-1.55, 1.09] 0.766 0.04 (0.63) [-1.06, 1.12] 0.950 0.30 (0.79) [-1.08, 1.69] 0.709 -0.08 (0.55) [-1.06, 087] 0.882 -0.05 (0.62) [-1.09, 1.00] 0.939

                  third  -0.49 (1.13) [-2.47, 1.48] 0.666 0.13 (0.94) [-1.51, 1.75] 0.887 0.58 (1.19) [-1.48, 2.66] 0.629 -0.15 (0.83) [-1.61, 128] 0.860 -0.18 (0.93) [-1.74, 1.40] 0.851

     School: I 0.46 (0.32) [-0.09, 1.02] 0.152 -0.47 (0.26) [-0.92, -0.01] 0.078 -0.48 (0.33) [-1.06, 0.09] 0.151 -0.47 (0.23) [-0.88, 006] 0.048 0.15 (0.27) [-0.30, 0.60] 0.575

                II -0.11 (0.14) [-0.35, 0.14] 0.435 0.07 (0.11) [-0.13, 0.27] 0.535 -0.02 (0.15) [-0.27, 0.23] 0.900 0.01 (0.10) [-0.17, 019] 0.911 -0.04 (0.12) [-0.24, 0.15] 0.707

                III 0.45 (0.26) [-0.01, 0.91] 0.092 -0.08 (0.22) [-0.45, 0.30] 0.712 -0.22 (0.28) [-0.69, 0.26] 0.433 -0.17 (0.19) [-0.50, 017] 0.377 -0.28 (0.22) [-0.65, 0.09] 0.216

                IV 0.50 (0.26) [0.04, 0.96] 0.061 -0.11 (0.22) [-0.47, 0.28] 0.620 -0.19 (0.27) [-0.67, 0.28] 0.482 -0.25 (0.19) [-0.58, 009] 0.200 -0.14 (0.22) [-0.52, 0.23] 0.521

                V 0.35 (0.18) [0.03, 0.66] 0.058 0.09 (0.15) [-0.16, 0.36] 0.534 0.07 (0.19) [-0.26, 0.40] 0.717 -0.04 (0.13) [-0.27, 019] 0.765 -0.32 (0.16) [-0.59, -0.06] 0.042

                VI 0.16 (0.15) [-0.10, 0.43] 0.286 -0.13 (0.12) [-0.34, 0.09] 0.314 -0.08 (0.16) [-0.35, 0.19] 0.630 -0.05 (0.11) [-0.25, 014] 0.625 -0.05 (0.13) [-0.26, 0.16] 0.703

                VII -0.02 (0.16) [-0.30, 0.25] 0.889 -0.02 (0.13) [-0.25, 0.20] 0.861 -0.05 (0.17) [-0.34, 0.24] 0.776 -0.01 (0.12) [-0.21, 020] 0.961 -0.17 (0.13) [-0.39, 0.05] 0.194

                VIII  0.30 (0.34) [-0.29, 0.89] 0.381 -0.19 (0.28) [-0.66, 0.30] 0.503 -0.40 (0.35) [-1.02, 0.20] 0.254 -0.33 (0.25) [-0.76, 010] 0.190 0.17 (0.28) [-0.30, 0.64] 0.549

Random effects 

     Intercept  0.26 [0.18, 0.27] - 0.18 [0.09, 0.19] - 0.25 [0.14, 0.25] 0.19 [0.12, 019] 0.21 [0.13, 0.21] -

     Residuals  0.63 [0.60, 0.65] -  0.67 [0.65, 0.70] - 0.79 [0.76, 0.82] 0.49 [0.48, 051] 0.53 [0.51, 0.54] -

Note. Unstandardized coefficients are reported; SE = standard error; CI = confidence interval; (a) Reference = K

          ICC for PB mediator model = 0.202; ICC for ED mediator model = 0.149; ICC for CP mediator model = 0.089; ICC for DB mediator model = 0.165; ICC for outcome model = 0.111

          N = 1643 students, k = 104 classrooms

Mediator Model: Concent. Probl. Mediator Model: Disruptive Behav. Mediator Model: Prosocial Behavior Mediator Model: Emot. Dysregulation Outcome Model: Academic Competence


