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Supplementary Table S1. Descriptive summary of included articles
	Study
	Participants’ characteristics (sex, age, disability type)
	Intervention processes (setting, interventionist, duration)
	STEM domain
	STEM-related target skill
	Intervention method
	Study design
	Efficacy (%)
	Procedural fidelity
	Social validity
	Effect size (intervention,
generalization,
maintenance)

	Courtade (2010)
	4 M, 4 F;
11–15 years;
ID
	Special education classroom; special education teacher
	NR;
20–30 min, 31 times
	Science
	Inquiry skill
	Inquiry-based task analysis

	MB across participants
A-B
	95.3
	H
	H
	0.99;
NR;
NR

	Cihak
(2010)
	2 M, 1 F;
13–14 years;
ID, ASD-ID
	Special education classroom; researchers
	Once a day;
30–60 min, 32 times
	Math
	Single-digit addition problems
	Touchpoints and number line
	Alternating 
treatment design
	99.3
	H
	-
	1;
NR;
1

	Rockwell et al. (2011)
	1 F; 
10 years; 
ASD-no ID
	Home; 
researchers
	4 times a week;
45 min;
32 times
	Math
	Math word problems
	SBI
	MP across 
behaviours
A-B
	NR
	NR
	NR
	0.98;
0.94;
1

	Jimenez et al. (2012)
	2 F, 3 M
11–14 years;
ID
	Inclusive classroom; 
special education teacher and general teacher
	2–3 times a week;
35 times
	Science
	Science knowledge
	Peer-mediated embedded instruction
	MP across
Science units
A-B
	100
	H
	H
	0.86;
NR;
0.94

	Carnahan and Williamson (2013)
	3 M;
13 years;
ASD-no ID
	General classroom;
Special education teacher
	NR;
16 times
	Science
	Comprehension of 
science text
	Compare-contrast 
strategy
	Reversal design
A-B-A-B
	98.7–100
	H
	H
	0.97;
NR;
0.98

	Jimenez et al. (2013)
	2 F, 3 M
8–11 years;
ID, ASD- ID
	General classroom; special education teacher
	NR;
20 times
	Math
	Early numeracy skills
	Embedded systematic instruction
	MP across participants
A-B
	100
	H
	H
	0.95;
NR;
NR

	Smith et al. (2013)
	3 M;
11–12 years;
ASD-no ID
	Inclusive classroom; special education teacher and general teacher
	Once a week;
40 min;
13times
	Science
	Science content
	Embedded
CAI
	MP across participants
A-B
	100
	H
	H
	1;
1;
NR

	Burton et al. (2013)
	5 M;
13–15 years;
ID, ASD-no ID
	General classroom; special education teacher
	4–8 times a week;
20–30 min;
48times
	Math
	Math word problems
	VSM
	MB across participants
A-B
	100
	H
	H
	1;
1;
1

	Knight et al. (2013)
	1 F, 2 M;
13–14 years;
ASD-ID
	Resource classroom;
special education teacher
	4–5 times per week;
15 min; 
30 times
	Science
	Science vocabulary concepts
	Systematic instruction, graphic organizer
	MP across participants
A-B
	100
	H
	NR
	0.96;
NR;
1

	Schaefer Whitby (2013)
	3 M;
13–14 years;
ASD-no ID
	Resource classroom;
researchers
	Once a day;
25 times
	Math
	Math 
word problems
	Cognitive and meta-cognitive strategies 
	MB across participants
A-B
	98
	H
	H
	1;
NR;
0.43

	Jimenez et al. (2014)
	3 M;
9 years;
ASD-ID
	Resource classroom;
researchers
	3 times a week; 45 min; 65 times
	Science
	Science content
	Embedded systematic instruction
	MP across 
science units
A-B-A-B
	100
	H
	H
	0.80;
NR;
0.92

	Weng and Bouck (2014)
	3 M;
15–17 years;
ASD-ID
	Resource classroom;
researchers
	NR;
21 times
	Math
	Price comparison
	VP
	MB across participants
A-B
	97
	H
	-
	0.41;
0.70;
NR

	Knight et al. (2015) 
	3 M, 1 F;
11–14 years;
ASD-ID
	Resource classroom;
researchers
	Once a week;
20–30 min;
20 times
	Science
	Science 
vocabulary

	CAI
	MP across 
participants
A-B
	100
	NR
	NR
	0.61;
NR;
1

	Miller et al. (2015)
	2 F, 1 M;
14–19 years;
ID
	Resource classroom;
researchers
	2 times a week;
20 min; 
30 times
	Science
	Inquiry, problem-solving, and self-determination skills
	Self-monitoring checklist
	MP across 
participants
A-B
	93.6
	H
	NR
	0.96;
0.99;
1

	Heinrich et al. (2016)
	2 M, 1 F;
16–17 years;
ID
	Inclusive classroom;
special education teacher and general teacher
	5 times a week;
45 min;
28 times
	Science, Technology, Math
	STEM content
	SP
	MP across 
Participants
A-B
	100
	H
	H
	0.88;
1;
NR

	Yakubova et al. (2016)
	3 F, 1 M;
5–6 years;
ASD-no ID
	Resource classroom;
researchers
	3 times a week;
30 min;
21 times
	Math
	Addition, subtraction,
number comparison skills
	VM
	MP across 
participants
A-B
	100
	H
	H
	0.97;
NR;
0.78

	Carnahan et al. (2016)
	3 M;
15–16 years;
ASD-no ID
	Resource classroom;
special education teacher
	NR;
15 times
	Science
	Comprehension of 
science text
	Text 
structure guide
	MP across 
participants
A-B
	100
	H
	H
	1;
NR;
1

	Kellems et al. (2016)
	3 M, 5F;
19–21 years;
ID, ASD-no ID, LD
	Public school;
researchers
	NR;
24 times
	Math
	Multi-step math skills
	VP
	MP across behaviours
A-B
	97.8
	H
	H
	0.97;
NR;
1

	Kasap et al. (2017)
	3 F;
9–14 years;
ASD-no ID
	Resource classroom;
researchers
	4 times a week;
52 min;
32 times
	Math
	Verbal math problem-solving skills
	Schema approach
	MP across 
participants
A-B
	85.7–100
	NR
	H
	1;
NR;
1

	Collins et al. (2017)
	2 M, 2 F;
16–19 years;
ID
	Greenhouse;
researchers
	Once a day;
19 times
	Science
	Core content
	SP
	MP across 
participants
A-B
	100
	H
	H
	0.86;
NR;
1

	Root et al. (2017)
	3 M;
14 years;
ID
	Special education classroom;
researchers
	3–4 times a week;
10–15 min;
31 times
	Math
	Finance math problem-solving
	MSBI
	MP across 
participants
A-B
	100
	H
	NR
	1;
NR;
1

	Bouck et al. (2017)
	3 M, 1 F;
13–14 years;
ID
	Resource classroom;
special education teacher
	1–2 times a week;
10–15 min; 18 times
	Math
	Addition of fractions
	VA
	MP across 
participants
A-B
	100
	H
	NR
	0.94;
NR;
1

	Saunders et al. (2018)
	2 M, 1 F;
13–14 years;
ID
	Special education classroom;
researchers
	3–4 times a week;
42 times
	Math
	Math problem solving
	VP
	MP across 
participants
A-B
	98.9
	H
	NR
	1;
NR;
1

	Taylor (2018)
	1 M, 1 F;
5–7 years;
ID
	School or home;
researchers
	NR;
26 times
	Technology
	Computer programming
	Explicit 
instruction 
	Changing criterion design
	97.14
	H
	H
	1;
0.5;
NR

	McKissick et al. (2018)
	2 M, 1 F
13–14 years;
ASD- ID
	Special education classroom; special education teacher
	2 times a day;
12–17min;
28 times
	Science
	Science vocabulary
	CAI
	MP across 
participants
A-B
	100
	H
	H
	0.69;
NR;
NR

	Root et al. (2018)
	2 M, 1 F;
13–18 years;
ASD-ID
	Special education classroom; special education teacher
	NR;
31 times
	Math
	Finance math problem-solving
	MSBI
	MP across 
participants
A-B
	100
	H
	NR
	1;
0.58;
1

	Root et al. (2019)
	2 M, 1 F;
10–11 years;
ASD-no ID, ASD-ID
	Summer camp;
researchers
	4 times a week;
15 min;
15 times
	Math
	Data analysis problems
	MSBI
	MP across 
participants
A-B
	100
	H
	NR
	0.96;
0.44;
NR

	Orihuela et al. (2019)
	4 M, 1 F;
9–12 years;
ID
	Resource classroom;
special education teacher
	2 times a day;
10 min;
28 times
	Math
	Identify geometric shapes
	CTD
	MP across 
participants
A-B
	100
	H
	H
	0.79;
NR;
1

	Knight et al. (2019)
	2 M, 1 F;
15–18 years;
ASD-no ID
	Common area;
researchers
	NR;
2–5 min;
32 times
	Technology
	Coding skill
	Explicit 
instruction 
	MP across 
participants
A-B
	97.4
	H
	H
	1;
NR;
1

	Cox and Root (2020)
	1 M, 1 F;
14 years;
ASD-no ID
	Home or library;
researchers
	2–3 times a week;
30 min;
17 times
	Math
	Proportional word problems solving 
	MSBI
	Reversal design
A-B-A-B
	95
	H
	NR
	1;
NR;
1

	Jackson and Hanline (2020)
	2 M;
5 years;
ASD-no ID
	Therapy centre or home;
researchers
	4–5 times a week;
20 min;
27 times
	Science
	Comprehension of science 
texts
	RECALL and concept map 
	Reversal design
A-B-A-B
	96.7
	H
	H
	0.98;
NR;
NR

	Yakubova et al. (2020)
	2 M, 1 F;
12–13 years;
ASD-no ID
	Special education classroom;
researchers
	2–3 times a week;
13 times
	Math
	Fraction computations
	VM with others

	MP across 
participants
A-B
	100
	H
	H
	1;
0.5;
NR

	Greene and Bethune (2021)
	3 M;
7–10 years;
ASD-ID
	Special education classroom; special education teacher
	4 times a week;
30–35min;
84 times
	Science
	Science content
	Systematic instruction
	MB across behaviours
A-B
	98.6
	H
	H
	0.68;
NR;
0.91

	Cox and Root (2021)
	4 M;
5–6 years;
ASD-no ID
	School common area; 
researchers
	NR;
20 min;
48 times
	Math
	Proportional word problems solving 
	MSBI
	MP across 
participants
A-B
	96.5
	H
	H
	0.98;
0.74;
0.77

	Wright et al. (2021)
	3 M;
11–14 years;
ASD-ID
	Special education classroom; special education teacher
	3–5 times a week;
10–15 min;
44 times
	Technology
	Coding skills
	VP
	MP across Skills
A-B
	97.5
	H
	H
	1;
0.66;
0.95

	Chen et al. (2022)
	2 M, 1 F;
11–13 years;
ASD-no ID
	Special education classroom;
researchers
	1–2 times a week;
10 times
	Math
	Fraction computation problems
	VM with others
	MP across 
participants
A-B
	100
	H
	H
	1;
NR;
NR

	Ley Davis et al. (2022)
	2 M, 2 F;
12–14 years;
ID, ASD- ID
	Resource classroom;
special education teacher
	NR;
19 times
	Math
	Math word problems
	Peer-delivered MSBI
	MP across 
participants
A-B
	100
	H
	H
	1;
0.66;
1

	Kiyak and Toper (2022)
	3 M;
13–14 years;
ASD-no ID
	Home or
Zoom;
parents
	Once a week;
2 hours;
40 times
	Science
	Science content
	SP
	MP across 
participants
A-B
	100
	H
	H
	0.9;
NR;
1

	Liu et al. (2023)
	3 M;
6–8 years;
ASD-ID
	Special education classroom;
researchers
	2–3 times a week;
20–30 min;
63 times
	Math
	Measurement 
concepts
	Explicit instruction with VM
	MP across 
skills A-B
	93
	H
	H
	1;
0.6;
1

	Wu (2023)
	2 M, 1 F;
10–11 years;
ID, ASD- ID
	Resource classroom;
special education teacher
	Once a week;
40 min;
21times
	Math
	Math word 
problems
	VM and AR
	MP across 
participants
A-B
	100
	H
	H
	1;
NR;
0.81


Note. MB = multiple baselines, MP = multiple probes, F = female, M = male, ID = intellectual disability, ASD = autism spectrum disorder, ASD-ID = ASD comorbid with ID, ASD-no ID =ASD comorbid without ID, H = high, NR = not reported, CAI =  computer-assisted instruction, CTD = constant time delay, SP = simultaneous prompting, VP = video prompting, MSBI = modified schema-based instruction, SBI = schema-based instruction, VM = video modelling, VSM = video self-modelling, VA = virtual-abstract instructional sequence, LD = learning disability, AR = Augmented Reality.















Supplementary Table S2. Risk of bias for included studies
	Study
	Selection bias
	Performance bias
	Detection bias
	Other bias sources

	
	Sequence
generation
	Participant
selection
	Blinding participants
and personnel
	Procedural
fidelity
	Blinding outcome
assessors
	Selective outcome
reporting
	Dependent variable
reliability
	Data
sampling
	

	Courtade (2010)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Cihak (2010)
	U
	L
	H
	L
	H
	L
	L
	L
	L

	Rockwell et al. (2011)
	L
	L
	H
	U
	H
	L
	L
	L
	L

	Jimenez et al. (2012)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Carnahan and Williamson (2013)
	U
	L
	H
	L
	H
	U
	L
	L
	U

	Jimenez et al. (2013)
	L
	L
	H
	L
	H
	U
	L
	U
	H

	Smith et al. (2013)
	L
	U
	H
	L
	H
	U
	L
	L
	U

	Burton et al. (2013)
	U
	L
	H
	L
	H
	L
	L
	L
	L

	Knight et al. (2013)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Schaefer Whitby (2013)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Jimenez et al. (2014)
	L
	L
	H
	L
	H
	L
	L
	L
	U

	Weng and Bouck (2014)
	U
	L
	H
	L
	H
	L
	L
	L
	L

	Knight et al. (2015) 
	L
	L
	H
	U
	H
	L
	L
	L
	L

	Miller et al. (2015)
	L
	L
	H
	L
	H
	U
	L
	U
	U

	Heinrich et al. (2016)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Yakubova et al. (2016)
	U
	U
	H
	L
	H
	L
	L
	L
	L

	Carnahan et al. (2016)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Kellems et al. (2016)
	L
	U
	H
	L
	H
	L
	L
	U
	H

	Kasap et al. (2017)
	L
	L
	H
	U
	H
	L
	L
	L
	U

	Collins et al. (2017)
	L
	L
	H
	L
	H
	U
	L
	L
	U

	Root et al. (2017)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Bouck et al. (2017)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Saunders et al. (2018)
	L
	L
	H
	L
	H
	U
	L
	L
	U

	Taylor (2018)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	McKissick et al. (2018)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Root et al. (2018)
	L
	L
	H
	L
	H
	U
	L
	L
	L

	Root et al. (2019)
	L
	L
	H
	L
	H
	U
	L
	L
	U

	Orihuela et al. (2019)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Knight et al. (2019)
	U
	L
	H
	L
	H
	L
	L
	L
	U

	Cox and Root (2020)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Jackson and Hanline (2020)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Yakubova et al. (2020)
	U
	L
	H
	L
	H
	L
	L
	L
	U

	Greene and Bethune (2021)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Cox and Root (2021)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Wright et al. (2021)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Chen et al. (2022)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Ley Davis et al. (2022)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Kiyak and Toper (2022)
	U
	U
	H
	L
	H
	L
	L
	L
	U

	Liu et al. (2023)
	L
	L
	H
	L
	H
	L
	L
	L
	L

	Wu (2023)
	L
	L
	H
	L
	H
	L
	L
	L
	L


Note. H = high risk of bias, U = unclear risk of bias, L = low risk of bias.
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