Search Methods Used
Preliminary searches were conducted to identify relevant databases and key terms from the literature. The Cochrane Library of Systematic Reviews was initially searched to discover any related reviews. 

The following databases were selected based on the extent of their journal coverage, including publications that focused on disabilities, neurodiversity, teaching and learning, education, youth (k-12), and STEM (i.e. science education). 

· Academic Search Complete
· PsycINFO
· ERIC
· Education Full Text
· ScienceDirect
· Web of Science 

In addition to the databases listed above, several other resources were initially tested, including PubMed, but results were either not relevant or overlapped with other resources.  

Using the research questions, four major concepts were identified to address neurodiverse K-12 learners in informal STEM learning programs. Broadly these were represented by: K-12 youth, neurodiversity, STEM, and informal learning environments. Subject and major headings from each of the databases were retrieved when available. Known relevant records were also consulted for additional search terms. Comprehensiveness, rather than precision, was the goal of the search. Resultantly, a robust keyword search strategy was developed and tested for the electronic databases. The Boolean operator OR was used to combine similar terms for each of the four concepts. The Boolean operator AND was used to combine all the concepts. A single filter, publication date, was used across all databases. Each search was narrowed to include publication since 2008 through October 2021.     

Search Terms:
Informal learning experiences 
(“nonformal education” OR “nonformal learning” OR “informal learning” OR “alternative education” OR “informal education” OR "experiential learning" OR "nontraditional education" OR "extracurricular activities" OR inclusive OR “inclusive development” OR “educational innovations” OR museum OR aquariums OR robotics OR makerspace OR camp OR fair OR library OR parks OR zoo OR "afterschool programs" OR "community programs" OR "community events" OR games OR "electronic games" OR "video games" OR Legos OR “science centers” OR “interactive learning” OR “broadcasting media” OR gardens OR “botanical gardens” OR “nature centers” OR “cyber learning” OR “public science” OR “public events” OR “youth out of school time programs” OR “out of school learning”)

STEM  
(STEM OR “STEM education” OR “STEM informal learning” OR “informal STEM learning” OR “informal STEM” OR “science education” OR "technology education” OR “math education” OR “engineering education” OR “science technology engineering math” OR “science learning” OR “technology learning” OR “math learning” OR “engineering learning” OR "computer learning")

Neurodiverse
(neurodiver* OR “neurodevelopmental disorders” OR “neurodevelopment motor disorders” OR “learning disabilities” OR “intellectual disabilities” OR “children with disabilities” OR “attention-deficit disorder” OR “attention deficit hyperactivity disorder” OR ADHD OR Autism OR “autism spectrum disorders” OR Asperger* OR “Asperger’s syndrome” OR “pervasive development disorder” OR “communication disorders” OR “language disorder” OR “speech sound disorder” OR “social communication disorder” OR “childhood onset fluency disorder” OR stuttering OR hyperlexia OR dyslexia OR dyscalculia OR epilepsy OR dyspraxia OR “obsessive compulsive disorder” OR OCD OR “Tourette syndrome”)

K-12 
(child* OR youth OR adolescent OR teen*) Search strategy for JSTOR: ((informal STEM learning) AND (learning disabilities))

Journal Search:
Twelve additional journals were listed by the PI as significant sources. Indexing access for these journals was not complete due to library resource constraints. Many of the journals were Open and to perform the most comprehensive search it was necessary to search each title individually.   

· American Educational Research Journal 
· Canadian Journal of Disability Studies 
· Cultural Studies of Science Education
· Disability and Health Journal  
· Disability and Rehabilitation: Assistive Technology 
· Disability, CBR and Inclusive Development 
· Disability Studies Quarterly 
· International Journal of Diversity, Development, and Education 
· International Journal of Science and Mathematics Education 
· International Journal of STEM Education 
· Journal of Disability Studies 
· Journal of Intellectual & Developmental Disability 
· Journal of Intellectual Disability Research 
· Journal of Science Education and Technology 
· Journal of STEM Education: Innovations and Research 
· Journal for STEM Education Research
· Journal of STEM Outreach
· Research in Science Education 
· The Elementary STEM Journal  



The Modified Project Based Mixed Methods Appraisal Tool (PB MMAT) 
Each question scored as yes (1), no (0), or cannot tell (0).

	Category of study design
	Project Based MMAT Methodological quality criteria
	Original MMAT Methodological quality criteria

	Screener Questions (both questions need to be answered. Move forward with next items IF at least one of the screener questions is YES)
	S1. Are there clear objectives? (refer to stand alone artifacts)
	S1. Are there clear research questions?

	
	S2. Does the data from the artifact support any of the product(s) already found? (for artifacts that support other products)
	S2. Do the collected data allow to address the research questions?

	Qualitative/Descriptive
	1.1. Is the data collection method appropriate to answer the objective or support the product(s) already found?
	1.2. Are the qualitative data collection methods adequate to address the research question?

	
	1.2 Are the findings adequately obtained from the data or support the product(s) already found? 
	1.3. Are the findings adequately derived from the data?

	
	1.3 Are the results adequately derived from the data or support the product(s) already found? 
	1.4. Is the interpretation of results sufficiently substantiated by data? 

	Quantitative/Descriptive 
	2.1 Is the sample representative of the target population to answer the research objective or support any of the product(s) already found?
	4.1. Is the sampling strategy relevant to address the research question?

	
	2.2 Are the measurements appropriate or support any of the product(s) already found? 
	4.3. Are the measurements appropriate?

	
	2.3. During the project, did the intervention occur as planned or support any of the product(s) already found?
	3.5. During the study period, is the intervention administered (or exposure occurred) as intended?

	
	2.4. Were statistical analyses appropriate to answer the objectives or support any of the product(s) already found?
	4.5. Is the statistical analysis appropriate to answer the research question?

	Mixed Methods
 
	3.1. Is there rationale as to why mixed methods were used?
	5.1. Is there an adequate rationale for using a mixed methods design to address the research question?

	
	3.2. Are both the qualitative and the quantitative components of the study integrated to answer the research objective?
	5.2. Are the different components of the study effectively integrated to answer the research question?

	
	3.3. If differences between the data sources are present, are the divergences and inconsistencies adequately addressed?
	5.4. Are divergences and inconsistencies between quantitative and qualitative results adequately addressed?

	
	3.4. Do the different components of the study adhere to the quality criteria of each tradition of the methods involved?
	5.5. Do the different components of the study adhere to the quality criteria of each tradition of the methods involved?





Scoring of Artifacts by the Modified Project Based Mixed Methods Appraisal Tool (PB MMAT)
	Category of study design
	Methodological quality criteria
	Cominsky et al., 2022
	Elsayed et al., 2022
	Lesser, 2018
	Martin et al., 2019
	McCarthy et al., 2021
	Nguyen et al., 2021
	Valcarcel et al., 2021

	Screening Questions
	Clear objectives
	1
	1
	1
	0
	1
	1
	1

	
	Data supports other product(s)
	1
	1
	1
	1
	0
	0
	0

	Qualitative/
Descriptive
	Data collection method is appropriate to answer the objective/support the other product(s)
	1
	1
	1
	1
	1
	1
	1

	
	Findings are adequately obtained from the data/support the other product(s)
	1
	1
	1
	1
	1
	1
	1

	
	Results are adequately derived from the data/support the other product(s)
	1
	1
	1
	1
	1
	1
	1

	Quantitative/
Descriptive
	The sample is representative of the target population
	
	1
	
	
	
	
	

	
	The measurements are appropriate/support the other product(s)
	
	1
	
	
	
	
	

	
	The intervention occurred as planned
	
	1
	
	
	
	
	

	
	Statistical analyses were appropriate to answer the objectives/support the other product(s)
	
	1
	
	
	
	
	

	Mixed Methods
	There is a rationale for use of mixed methods
	
	0
	
	
	
	
	

	
	The qualitative and the quantitative components of the study are integrated to answer the research objective/support the other product(s)
	
	1
	
	
	
	
	

	
	If present, divergences and inconsistencies are adequately addressed
	
	1
	
	
	
	
	

	
	The different components of the study adhere to the quality criteria of each tradition of the methods involved
	
	1
	
	
	
	
	

	
	Total Score
	5/5 
(100%)
	12/13 
(93%)
	5/5 
(100%)
	4/5 (80%)
	4/5 
(80%)
	4/5 
(80%)
	4/5 
(80%)



