Supplementary Online Resource 4
Association patterns by interaction and outcome (sub-)groupings, for all included associations

	Quality grouping
	Outcome grouping
	Direction (n, %)
	Sample size M (SD)
	Risk of bias M (SD)
	Study design n (%) sig and positive
	Study country n (%) sig and positive
	Quality measure used n (%) sig and positive
	Child outcome n (%) sig and positive

	Global quality 
70 associations from 17 studies
Total N = 27,030
Mean N = 1,590.00
	Cognitive-academic
50 assoc. from 15 studies
	Pos (7, 14.00%)
	481.86 (267.11)
Range 131 - 733
Median = 491.00
	6.29 (1.25)
5 - 8
	L = 5/38 (13.16%)
CS = 2/12 (16.67%)
	USA = 5/34  (14.71%)
Non-USA = 2/16  (12.50%)
	ECERS (-R,-3) global score = 5/44 (11.36%)
Composite measure (incl ECERS-R,-3) = 2/6 (33.33%)
	Acad. = 5/38 (13.16%)
Att-Con. = 1/6 (16.67%)
B/G = 1/6 sig (16.67%)

	
	
	Null (43, 86.00%)
	1,829.02 (2,612.68)
Range 131 - 8,950
Median = 714.00
	6.98 (1.61)
3 - 9
	
	
	
	

	
	
	Neg (0, 0.00%)
	 -
	 -
	
	
	
	

	
	Social-Emotional 
20 assoc. from 13 studies
	Pos (5, 25.00%)
	2,355.00 (3,288.18)
138 - 7,900
Median = 440.00
	6.00 (2.17)
3 - 8
	L = 1/8 (12.50%)
CS = 4/12 (33.33%)
	USA = 1/11  (9.09%)
Non-USA = 4/9  (44.44%)
	ECERS (-R,-3) global score = 5/17 (29.41%)
Composite measure (incl ECERS-R,-3) = 0/3 (0.00%)
	SE = 4/16 (25.00%)
P = 1/4 (25.00%)

	
	
	Null (15, 75.00%)
	2,392.00 (3,289.59)
138 - 8,950
Median = 733
	7.00 (1.36)
3 - 9
	
	
	
	

	
	
	Neg (0, 0.00%)
	 -
	 -
	
	
	
	

	ECEC Global Process Quality
141 associations from 31 studies
Total N = 59,819
	Cognitive-academic
107 assoc. from 27 studies
	Pos (33, 30.84%)
	2,457.21 (3,704.83)
366 - 13,565
Median = 714
	7.85 (0.62)
7 - 9
	L = 31/93 (33.33%)
CS = 2/14 (14.29%)
	USA = 16/68 (23.53%)
Non-USA = 17/39 (43.59%)
	ECERS (-R,-3) subscale = 6/41 (14.63%)
ECERS-E global score = 6/16 (37.50%)
CLASS (PreK, K) global score = 13/29 (44.83%)
Composite measure (incl CLASS and/or ECERS) = 5/8 (62.50%)
CIS  total score= 0/6 (0.00%)
SSTEW global score = 2/5 (40.00%)
ORCE composite score= 1/1 (100.00%)
MELE-A total score = 0/1 (0.00%)
	Acad. = 26/84 (30.95%)
Att-Con. = 4/16 (25.00%)
B/G = 3/7 (42.86%)

	
	
	Null (73, 68.22%)
	1,676.00 (1,830.60)
138 - 8,950
Median = 929
	8.00 (1.37)
3 - 9
	
	
	
	

	
	
	Neg (1, 0.93%)
	366 (0.00)
	8.00 (0.00)
	
	
	
	

	
	Social-Emotional 
34 assoc. from 18 studies
	Pos (9, 26.47%)
	3,051.44 (1,857.15)
138 - 8,950
Median = 929
	6.89 (1.83)
3 - 9
	L = 4/22 (18.18%)
CS = 5/12 (41.67%)
	USA = 6/16 (37.5%)
Non-USA = 3/18 (16.67%)
	ECERS (-R, -3) subscale = 6/14 (42.86%)
ECERS-E global score = 0/8 (0.00%)
SSTEW global score = 0/4 (0.00%)
CLASS (PreK, K) global score = 1/2 (50.00%)
CIS total score = 1/3 (33.33%)
ORCE composite score =1/1 (100.00%)
MELE-A total score = 0/1  (0.00%)
Composite measure (CLASS and ECERS-R) = 0/1 (0.00%)
	SE = 8/26 (30.77%)
P = 1/8 (12.5%)

	
	
	Null (24, 70.59%)
	1,464.83 (1,857.15)
138 - 8,950
Median = 669
	7.50 (1.06)
3 - 8
	
	
	
	

	
	
	Neg (1, 2.94%)
	422
	6
	
	
	
	

	Quality Pedagogical Interactions: Building Positive Relationships
186 associations from 47 studies
Total N = 41,970
	Cognitive-academic
149 assoc. from 43 studies
	Pos (34, 22.82%)
	1004.35 (819.31)
54 - 3,132
Median 1,078.00
	6.97 (1.42)
3 - 8
	L = 29/130 (22.31%)
CS = 5/19 (25.32%)
	USA = 30/110 (27.27%)
Non-USA = 4/39 (10.26%)
	CLASS (T, PreK) subscale = 15/101 (14.85%)
CLASS FA score = 3/4 (75.00%)
COS-K subscale = 2/6 (33.33%)
ORCE composite score = 11/20 (55.00%)
Study specific or adapted codes = 3/6 (50.00%)
SSTEW subscale = 0/10 (0.00%)
HOME subscale = 0/2 (0.00%)
	Acad. = 23/110 (20.91%)
Att-Con. = 9/34 (26.47%)
B/G = 2/5 (40.00%)

	
	
	Null (114, 76.51%)
	1003.42 (778.68)
113 - 2,983
Median = 684.00
	7.42 (1.20)
4 - 9
	
	
	
	

	
	
	Neg (1, 0.70%)
	1,407
	8
	
	
	
	

	
	Social-Emotional 
37 assoc. from 20 studies
	Pos (6, 16.22%)
	1,443 (972.97)
223 - 2,983
Median = 1,106.00
	7.00 (1.21)
5 - 8
	L = 5/29 (17.24%)
CS = 1/8 (12.5%)
	US = 6/27 (22.22%)
Non-US = 0/10 (0.00%)
	CLASS (T, PreK) subscale = 2/14 (14.29%)
ORCE composite score f= 2/6 (33.33%)
COS-K subscale = 1/2 (50.00%)
Study specific or adapted codes = 1/2 (50.00%)
APECP:REII subscale = 0/3 (0.00%)
SSTEW subscale = 0/8 (0.00%)
HOME subscale = 0/2 (0.00%)
	SE = 6/28 (21.43%)
P = 0/9 (0.00%)

	
	
	Null (30, 83.33%)
	808.00 (634.63)
120 - 2,800
Median 669.00
	8.00 (0.88)
5 - 9
	
	
	
	

	
	
	Neg (1, 2.78%)
	328
	8
	
	
	
	

	Quality Pedagogical Interactions:  Routines and Structure
104 associations from 32 studies
Total N = 29,684
	Cognitive-academic
97 assoc. from 31 studies
	Pos (23, 23.71%)
	1,067.65 (1,011.83)
120 - 3,132
Median = 875.00
	6.83 (1.47)
4 - 8
	L = 23/79 (29.11%)
CS = 0/18 (0.00%)
	US = 19/68 (27.94%)
Non-US = 4/29 (13.79%)
	CLASS (T, PreK) subscale = 22/93 (24.18%)
CLASS FA score = 1/4 (25.00%)
	Acad. = 17/72 (23.61%)
Att-Con = 6/23 (26.09%)
B/G = 0/2 (0.00%)

	
	
	Null (73, 75.26%)
	934.86 (749.37)
54 - 2,983
Median = 589.00
	7.34 (1.22)
3 - 9
	
	
	
	

	
	
	Neg (1, 1.03%)
	589
	8
	
	
	
	

	
	Social-Emotional 
7 assoc. from 7 studies
	Pos (2, 28.57%)
	1737.00 (1,762.11)
491 - 2,983
Median = 1,737.00
	8.00 (0.00)
	L = 2/5 (40.00%)
CS = 0/2 (0.00%)
	US = 2/6  (33.33%)
Non-US = 0/1 (0.00%)
	CLASS (T, PreK) subscale = 2/7 (28.57%)
	SE = 2/7 (28.57%)

	
	
	Null (5, 71.43%)
	1,053.20 (719.44)
422 - 2,237
Median = 849.00
	7.80 (1.10)
6 - 9
Median = 8.00
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	Quality Pedagogical Interactions: Conversations and Questioning
37 associations from 7 studies
Total N = 4,107
	Cognitive-academic
31 assoc. from 7 studies
	Pos (13, 41.94%)
	545.00 (468.52)
44 - 1,407
Median = 297.00
	6.00 (2.33)
3 - 9
	L = 12/29 (41.38%)
CS = 1/2 (50.00%)
	US = 11/26 (42.31%)
Non-US = 2/5 (40.00%)
	CLASS FA score = 2/4 (50.00%)
CVI composite score = 2/4 (50.00%)
SSTEW subscale = 2/5 (40.00%)
Study specific or adapted = 7/18 (38.89%)
	Acad. = 13/28 (46.43%)
Att-Con = 0/3 (0.00%)

	
	
	Null (18, 58.06%)
	465.00 (428.24)
44 - 1,407
Median = 202.00
	5.00 (2.48)
3 - 9
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	
	Social-Emotional 
6 assoc. from 2 studies
	Pos (0. 0.00%)
	 -
	 -
	L = 0/6 (0.00%)
	US = 0/2 (0.00%)
Australia = 0/4 (0.00%)
	CVI composite score = 0/2 (0.00%)
SSTEW subscale = 0/4 (0.00%)
	 SE = 0/4 (0.00%)
P = 0/2 (0.00%)

	
	
	Null (6, 100.00%)
	798.00 (199.33)
669 - 1,055
Median = 669.00
	8.00 (0.52)
8 - 9
	
	
	
	

	
	
	Neg (0, 0.00%)
	 -
	 -
	
	
	
	

	Quality Pedagogical Interactions: Supporting Play
11 associations from 2 studies
Total N = 290
	Cognitive-academic
10 assoc. from 1 studies
	Pos (6, 60.00%)
	170.00 (0.00)
	5.00 (0.00)
	CS = 6/10 (60.00%)
	Canada = 6/10 (60.00%)
	EQOS subscale = 6/10 (60.00%)
	Acad. = 5/10 (50.00%)
B/G = 1/10 (10.00%)

	
	
	Null (4, 40.00%)
	170.00 (0.00)
	5.00 (0.00)
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	
	Social-Emotional 
1 assoc. from 1 studies
	Pos (1, 100.00%)
	120.00 (0.00)
	4.00 (0.00)
	CS = 1/1 (100.00%)
	Non-US = 1/1 (100.00%)
	Study specific or adapted codes = 1/1 (100.00%)
	P = 1/1 (100.00%)

	
	
	Null (0, 0.00%)
	 - 
	 - 
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	Quality Interactions related to Curriculum Content: Global Instructional Support
130 associations from 42 studies
Total N = 41,057
	Cognitive-academic
114 assoc. from 40 studies
	Pos (36, 31.58%)
	1,312.31 (934.74)
120 - 3,132
Median = 929.00
	7.44 (1.18)
4 - 9
	L = 32/101 (31.68%)
CS = 4/13 (30.77%)
	US = 28/87 (32.18%)
Non-US = 8/27 (27.30%)
	CLASS (T, PreK) subscale = 36/103 (34.95%)
COS-K subscale = 0/3 (0.00%)
ECERS-R subscale = 0/3 (0.00%)
ELLCO subscale = 1/2 (50.00%)
Study specific or adapted codes = 0/3 (0.00%)
	Acad. = 31/93 (33.33%)
Att-Con = 5/18 (27.78%)
B/G = 0/3 (0.00%)

	
	
	Null (77, 67.54%)
	1,026.00 (880.11)
115 - 3,132
Median = 520.00
	7.00 (1.40)
3 - 9
	
	
	
	

	
	
	Neg (1, 0.88%)
	684
	8
	
	
	
	

	
	Social-Emotional 
16 assoc. from 14 studies
	Pos (2, 12.50%)
	309.00 (159.81)
196 - 422
Median = 309.00
	6.50 (0.71)
6 - 7
	L = 1/12 (8.33%)
CS = 1/4 (25.00%)
	US = 2/14 (14.29%)
Non-US = 0/2 (0.00%)
	CLASS (T, PreK) subscale = 2/13 (15.38%)
COS-K subscale = 0/1 (0.00%)
Study specific or adapted codes = 0/2 (0.00%)
	SE = 2/15 (13.33%)
P = 0/1 (0,00%)

	
	
	Null (14, 87.50%)
	1,288.07 (990.45)
120 - 2,983
Median = 1,029.00
	7.57 (1.39)
4 - 9
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	Quality Interactions related to Curriculum Content: Literacy
45 associations from 12 studies
Total N = 12,398
	Cognitive-academic
38 assoc. from 11 studies
	Pos (14, 36.84%)
	1,778.00 (1,160.26)
265 - 2,857
Median = 2,700.00
	8.00 (1.42)
5 - 9
	L = 11/32 (34.38%)
CS = 3/6 (50.00%)
	US = 11/25 (44.00%)
Non-US = 3/13 (23.08%)
	ECERS-E subscale = 3/13 (23.08%)
TBRS subscale = 6/6 (100.00%)
WRITE subscale = 2/2 (100.00%)
SABR composite = 1/4 (25.00%)
Study specific or adapted codes = 2/5 (20.00%)
Emerging Activities Snapshot subscale = 0/5 (0.00%)
ELLCO subscale = 0/3 (0.00%)
	Acad. = 14/28 (50.00%)
Att-Con = 0/4 (0.00%)
B/G = 0/2 (0.00%)

	
	
	Null (24, 63.16%)
	1,392.29 (1,138.33)
379 - 2,857
Median = 669.00
	7.63 (0.49)
7 - 8
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	
	Social-Emotional 
7 assoc. from 3 studies
	Pos (0, 0.00%)
	 - 
	 - 
	L = 0/6 (0.00%)
CS = 0/1 (0.00%)
	Non-US = 0/7 (0.00%)
	ECERS-E subscale = 0/7 (0.00%)
	SE = 0/3 (0.00%)
P = 0/4 (0.00%)

	
	
	Null (7, 100.00%)
	1,218.29 (1,136.12)
138 - 2,857
Median = 669.00
	7.86 (0.38)
7 - 8
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	Quality Interactions related to Curriculum Content: Language
79 associations from 10 studies
Total N = 11,654
	Cognitive-academic
62 assoc. from 9 studies
	Pos (11, 17.74%)
	1,061.00 (630.16)
366 - 2,800
Median = 1,083
	8.00 (0.00)
8 - 8
	L = 11/57 (19.30%)
CS = 0/5 (0.00%)
	US = 8/43 (18.60%)
Non-US = 3/19 (15.79%)
	SSTEW subscale = 3/10 (30.00%)
ORCE composite = 6/8 (75.00%)
LISn total score = 1/15 (6.25%)
Emerging Activities Snapshot subscale = 1/7 (14.29%)
ECERS-R subscale or items = 0/17 (0.00%)
Study specific or adapted codes = 0/4 (0.00%)
	Acad. = 9/47 (19.15%)
Att-Con = 2/12 (16.67%)
B/G = 0/3 (0.00%)

	
	
	Null (51, 82.26%)
	1,243.57 (996.25)
138 - 2,857
Median = 680
	7.73 (1.00)
3 - 8
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	
	Social-Emotional 
17 assoc. from 7 studies
	Pos (2, 11.76%)
	1,497.50 (1,992.62)
138 - 2,857
Median = 1,497.50
	7.50 (0.71)
7 - 8
	L = 1/15 (6.67%)
CS = 1/2 (50.00%)
	US = 0/6 (0.00%)
Non-US = 2/11 (18.18%)
	ECERS-R subscale = 2/5 (40.00%)
SSTEW subscale = 0/8 (0.00%)
LISn total score = 0/2 (0.00%)
ORCE composite  = 0/2 (0.00%)
	SE = 1/11 (9.09%)
P = 1/6 (16.67%)

	
	
	Null (15, 88.24%)
	869.13 (668.48)
138 - 2,857
Median = 669.00
	7.67 (1.29)
3 - 8
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	Quality Interactions related to Curriculum Content: Mathematics
31 associations from 7 studies
Total N = 10,512
	Cognitive-academic
23 assoc. from 7 studies
	Pos (9, 37.5%)
	2,250.89 (937.72)
532 – 2,857
Median = 2,700.00
	8.67 (0.50)
8 - 9
	L = 9/23 (37.5%)
	US = 6/10 (60.00%)
Non-US = 3/13 (23.08%)
	ECERS (-3,-E) subscale = 3/17 (17.65%)
TBRS subscale = 6/6 (100.00%)
	Acad. = 8/18 (44.44%)
Att-Con = 0/3 (100.00%)
B/G = 1/2 (50.00%)

	
	
	Null (14, 62.5%)
	1,375.00 (1,167.99)
325 - 2,857
Med = 669.00
	8.00 (0.00)
8 - 8
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	
	Social-Emotional 
8 assoc. from 4 studies
	Pos (1, 12.50%)
	491.00 (0.00)
	8.00 (0.00)
	L = 1/7 (14.29%)
CS = 0/1 (0.00%)
	US = 1/1 (100.00%)
Non-US = 0/7 (0.00%)
	ECERS (-3,-E) subscales = 1/8 (12.5%)
	SE = 1/4 (25.00%)
P = 0/4 (0.00%)

	
	
	Null (7, 87.50%)
	1,218.29 (1,136.12)
138 - 2,857
Median = 669.00
	7.86 (0.38)
7 - 8
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	Quality Interactions related to Curriculum Content: Science and Environment
18 associations from 3 studies
Total N = 3,664
	Cognitive-academic
11 assoc. from 2 studies
	Pos (2, 18.18%)
	669.00 (0.00)
	8.00 (0.00)
	L = 2/11 (18.18%)
	Non-US = 2/11 (18.18%)
	ECERS-E subscale = 2/11 (18.18%)
	Acad. = 2/7 (28.57%)
Att-Con = 0/2 (0.00%)
B/G = 0/2 (0.00%)

	
	
	Null (9, 81.82%)
	2,127.67 (1,094.00)
669 - 2,857
Median = 2,857.00
	8.00 (0.00)
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	
	Social-Emotional 
7 assoc. from 3 studies
	Pos (0, 0.00)
	 - 
	 - 
	L = 0/6 (0.00%)
CS = 0/1 (0.00%)
	Non-US = 0/7 (0.00%)
	ECERS-E subscale = 0/7 (0.00%)
	SE = 0/3 (0.00%)
P = 0/4 (0.00%)

	
	
	Null (6, 85.71%)
	1,398.33 (1,129.88)
669 - 2,857
Median = 669.00
	8.00 (0.00)
	
	
	
	

	
	
	Neg (1, 14.29%)
	138.00 (0.00)
	7.00 (0.00)
	
	
	
	

	Quality Interactions related to Curriculum Content: Diversity
18 associations from 3 studies
Total N = 3,664
	Cognitive-academic
11 assoc. from 2 studies
	Pos (3, 27.27%)
	2,127.67 (1,263.24)
669 - 2,857
Median = 2,857
	8.00 (0.00)
	L = 3/11 (27.27%)
	Non-US = 3/11 (27.27%)
	ECERS-E subscales = 3/11 (27.27%)
	Acad = 2/7 (28.57%)
B/G = 1/2 (50.00%)
Att-Con = 0/2 (0.00%)

	
	
	Null (8, 72.73%)
	1,763 (1,169.54)
669 - 2,857
Median = 1,763
	8.00 (0.00)
	
	
	
	

	
	
	Neg (0, 0.00%)
	 - 
	 - 
	
	
	
	

	
	Social-Emotional 
7 assoc. from 3 studies
	Pos (0, 0.0%)
	 - 
	 - 
	L = 0/6 (0.00%)
CS = 0/1 (0.00%)
	Non-US = 0/7 (0.00%)
	ECERS-E subscale = 0/7 (0.00%)
	SE = 0/3 (0.00%)
P = 0/4 (0.00%)

	
	
	Null (7, 100.00%)
	1,218.29 (1,136.12)
138 - 2,857
Median = 669.00
	7.86 (0.38)
7 - 8
	
	
	
	

	
	
	Neg (0, 0.0%)
	 - 
	 - 
	
	
	
	



