Appendices:
Appendix A 
Search Terms 
	Database
	Search Terms (all limited to peer review, english, and scholarly journal) 

	ERIC on Ebscohost
	(stem OR engineering OR computer science OR technology) AND education AND (college OR university OR higher education OR postsecondary OR undergraduate OR graduate OR "bachelor* degree" OR "four-year")  AND (diversity OR demographic* OR equity OR equality) NOT (middle school OR k-12 OR elementary school or primary school or grade school) NOT (physics OR chemistry OR biology) NOT (austrailia OR turkey OR canada OR united kingdom OR south africa OR china OR new zealand OR spain)- limited to peer reviewed

	
	(stem OR engineering OR computer science OR technology) AND education AND ("adult education" OR upskilling OR "professional development" OR "career change") AND (diversity OR demographic* OR equity OR equality) NOT k-12

	
	(stem OR engineering OR computer science OR technology) AND education AND (college OR university OR higher education OR postsecondary OR undergraduate OR graduate OR "bachelor* degree" OR "four-year")  AND (race OR ethnicity OR black OR "african american" OR latin* OR hispanic OR BIPOC OR indiginous OR "of color") NOT (middle school OR k-12 OR elementary school or primary school or grade school) NOT (instructional technology OR eduational technology) NOT (chem* or physics or biolog*) NOT (canada or united kingdom or turkey or pakistan or south africa or mexico) NOT (social media or active learning or problem based learning)

	
	(stem OR engineering OR computer science OR technology) AND education AND ("adult education" OR upskilling OR "professional development" OR "career change") AND (race OR ethnicity OR black OR "african american" OR latin* OR hispanic OR BIPOC OR indiginous OR "of color") NOT (middle school OR k-12 OR elementary school or primary school or grade school)

	
	(stem OR engineering OR computer science OR technology) AND education AND (college OR university OR higher education OR postsecondary OR undergraduate OR graduate OR "bachelor* degree" OR "four-year")  AND (gender OR female OR sex) NOT (middle school OR k-12 OR elementary school or primary school or grade school) NOT health NOT (teacher education OR teacher training OR teacher preparation) NOT (social media or blog* or "instructional technology" or "educational technology") NOT (chemi* OR physics OR biolog* OR biomed*)

	
	(stem OR engineering OR computer science OR technology) AND education AND ("adult education" OR upskilling OR "professional development" OR "career change") AND (gender OR female OR sex) NOT (middle school OR k-12 OR elementary school or primary school or grade school) NOT (teacher education or teacher training or teacher preparation)

	
	(stem OR engineering OR computer science OR technology) AND education AND (college OR university OR higher education OR postsecondary OR undergraduate OR graduate OR "bachelor* degree" OR "four-year")  AND (underrepresented OR marginalized) NOT (middle school OR k-12 OR elementary school or primary school or grade school)

	
	(stem OR engineering OR computer science OR technology) AND education AND ("adult education" OR upskilling OR "professional development" OR "career change") AND (underrepresented OR marginalized) NOT (middle school OR k-12 OR elementary school or primary school or grade school)

	
	(stem OR engineering OR computer science OR technology) AND education AND (college OR university OR higher education OR postsecondary OR undergraduate OR graduate OR "bachelor* degree" OR "four-year") AND (indigenous OR "native american" OR POC) NOT (middle school OR k-12 OR elementary school or primary school or grade school)

	
	(stem OR engineering OR computer science OR technology) AND education AND ("adult education" OR upskilling OR "professional development" OR "career change") AND (LGBT* OR gay OR lesbian OR bisexuals OR transgender* OR "non-binary" OR fat OR overweight OR weight) NOT (middle school OR k-12 OR elementary school OR primary school OR grade school OR high school OR secondary school)

	ERIC on Proquest
	(stem OR engineering OR computer science OR technology) AND education AND (college OR university OR higher education OR postsecondary OR undergraduate OR graduate OR "bachelor* degree" OR "four-year") AND (diversity OR demographic* OR equity OR equality) NOT (middle school OR k-12 OR elementary school OR primary school OR grade school OR high school OR secondary school) NOT (physics OR chemistry OR biology) NOT (austrailia OR turkey OR canada OR united kingdom OR south africa OR china OR new zealand OR spain) NOT (social media OR teacher education OR teacher preparation) NOT (instructional technology OR educational technology)

	
	(stem OR engineering OR computer science OR technology) AND education AND ("adult education" OR upskilling OR "professional development" OR "career change") AND (diversity OR demographic* OR equity OR equality) NOT k-12

	
	(stem OR engineering OR computer science OR technology) AND education AND (college OR university OR higher education OR postsecondary OR undergraduate OR graduate OR "bachelor* degree" OR "four-year")  AND (race OR ethnicity OR black OR "african american" OR latin* OR hispanic OR BIPOC OR indigenous OR "native american OR POC "of color") NOT (middle school OR k-12 OR elementary school or primary school or grade school) NOT (instructional technology OR eduational technology) NOT (chem* or physics or biolog*) NOT (canada or united kingdom or turkey or pakistan or south africa or mexico) NOT (social media or active learning or problem based learning)

	
	(stem OR engineering OR computer science OR technology) AND education AND("adult education" OR upskilling OR "professional development" OR "career change") AND (race OR ethnicity OR black OR "african american" OR latin* OR hispanic OR BIPOC OR indiginous OR "of color" OR "native American" OR POC) NOT (middle school OR k-12 OR elementary school or primary school or grade school)

	
	(stem OR engineering OR computer science OR technology) AND education AND (college OR university OR higher education OR postsecondary OR undergraduate OR graduate OR "bachelor* degree" OR "four-year")  AND (gender OR female OR sex) NOT (middle school OR k-12 OR elementary school or primary school or grade school OR high school OR secondary school) NOT health NOT (teacher education OR teacher training OR teacher preparation) NOT (social media or blog* or "instructional technology" or "educational technology") NOT (chemi* OR physics OR biolog* OR biomed*)

	
	(stem OR engineering OR computer science OR technology) AND education AND ("adult education" OR upskilling OR "professional development" OR "career change") AND (gender OR female OR sex) NOT (middle school OR k-12 OR elementary school or primary school or grade school or high school or secondary school) NOT (teacher education or teacher training or teacher preparation)

	
	(stem OR engineering OR computer science OR technology) AND education AND (college OR university OR higher education OR postsecondary OR undergraduate OR graduate OR "bachelor* degree" OR "four-year") AND (underrepresented OR marginalized) NOT (middle school OR k-12 OR elementary school or primary school or grade school or high school or secondary school)

	
	(stem OR engineering OR computer science OR technology) AND education AND ("adult education" OR upskilling OR "professional development" OR "career change") AND (LGBT* OR gay OR lesbian OR bisexuals OR transgender* OR "non-binary" OR fat OR overweight OR weight) NOT (middle school OR k-12 OR elementary school OR primary school OR grade school OR high school OR secondary school)




Appendix B 
Studies Removed by Tag Function
	Tag
	# Studies Deleted
	# Studies Saved through Title Scan

	Australia
	344
	0

	Child health, crime
	108
	0

	Elementary secondary school
	325
	0

	adolescent, adolescent development
	39
	4

	Canada
	110
	

	language teachers, Japan, and China
	202
	0

	Inservice teacher education, secondary school teachers, children, elementary education
	307
	0

	chemistry, organic chemistry, polymer chemistry
	93
	14

	teacher workshops, adolescent attitudes, preschool education, early childhood education, New Zealand
	100
	0

	Foreign countries
	2008
	0

	teacher education, preservice teacher education
	126
	0

	Social media
	56
	0

	accounting, acoustics, adapted physical education
	21
	0

	health education, physiology, anatomy, biology, biological sciences, biochemistry
	207
	0

	grammar, visual stimuli
	30
	0

	physics, physical education, physical education teachers, physical therapy, physician patient relationship, physicians
	91
	13

	turkey, Arab states, Saudi Arabia, India, South Africa, Nigeria
	12
	0

	Calculus
	16
	5

	Blended learning
	116
	5

	formative evaluation, geosciences
	44
	3

	21st century skills, art education, boarding schools
	83
	0

	High schools
	183
	0

	middle school students, middle schools
	19
	0

	medicine, early intervention, medical education, medical schools, medical services, emergency medical technicians, nurses
	55
	0

	preschool children, early adolescence, infants, attachment behavior
	12
	0

	teacher certification, teacher education curriculum, teacher education programs, teacher educators, teacher employment, teacher evaluation, teacher exchange program, teacher improvement, beginning teachers, English teachers, elementary school teachers, experienced teachers, high school teachers, music teachers, national teacher examination, parents as teachers, preservice teachers, public school teachers, special education teachers, writing teachers
	115
	0

	Second language instruction
	32
	0

	Electronic publishiing
	61
	0

	Open education
	14
	0

	Open educational resources
	9
	0

	Open universities
	3
	0

	title search - social media
	41
	0

	political science
	8
	0

	elementary school
	23
	0

	athletics
	14
	1

	biomedicine
	14
	0

	agricultural education
	11
	0

	Faculty development
	53
	3

	Distance Education
	80
	6

	Instructional Design
	26
	4

	Total Deleted Using Tag Function and Total Saved Via Title Scan
	5,211
	58

	
	
	




	Appendix C Article Details

	
	
	Program Features
	Outcomes
(^ Measured significance, no significant relationship 
* Measured significance, positive significant relationship)

	Citation
	Target Pop.
	Program Type
	Mentorship
	Supplemental Learning
	Bridge Program
	Socializing
	Financial Aid
	Skill Building
	Retention
	Academic
	Psych
	Grad School

	Allen, 1999
	Women 
	Engineering 
	
	1
	
	1
	
	
	
	1*
	1*
	

	Anderson-Rowland et al., 1999
	Racial/ethnic minority, Women
	Engineering 
	1
	1
	1
	1
	1
	
	1*
	
	
	

	Archat-Mendez et al., 2019
	URM 
	Computer Science, Other
	
	1
	
	
	
	
	
	1*
	1
	1

	Banks et al., 2018
	URM 
	Engineering, Computer Science, Other
	1
	1
	
	1
	1
	1
	
	
	1
	1

	Baron, 2020
	URM 
	STEM 
	1
	1
	
	
	1
	1
	1*
	1*
	
	

	Brainard et al., 1995
	Women 
	Engineering, Other
	1
	1
	
	1
	
	1
	1
	
	
	

	Brazziel & Brazziel, 1997
	Racial/ethnic minority
	Engineering
	1
	1
	1
	1
	1
	1
	
	
	
	1

	Burkette et al., 2015
	General 
	Engineering, Computer Science 
	
	
	
	1
	
	1
	1
	
	1
	1

	Carter et al., 2009
	URM 
	Engineering, Computer Science, Other
	
	
	
	
	
	1
	
	
	
	1*

	Casey et al., 2019
	Racial/ethnic minority
	Engineering, Computer Science, Other
	1
	1
	
	1
	1
	
	
	
	
	

	Chambers et al 2019
	URM 
	STEM
	1
	1
	
	
	
	
	1*
	
	1
	

	Chelberg & Bosman, 2019
	URM 
	STEM 
	1
	
	
	
	
	
	
	
	
	

	Dagley et al., 2016
	Racial/ethnic minority, Women, At-risk of attrition
	STEM 
	
	1
	
	1
	1
	1
	1*
	
	
	

	Dahlberg et al., 2010
	URM 
	Computer Science 
	
	
	
	
	1
	1
	
	
	1*
	

	Daniels et al., 2019
	URM & Women
	Engineering, Other
	1
	
	
	
	1
	1
	
	
	1
	

	Doerschuk et al., 2016
	Racial/ethnic minority, Women, At-risk of attrition, Low-income, First-generation
	Computer Science, Other
	1
	1
	
	
	1
	1
	1
	
	1*
	1

	D'Souza et al., 2018
	URM 
	Other
	1
	1
	
	1
	1
	1
	1*
	1*
	1*
	1*

	Dunn et al., 2018
	Students with disabilities 
	Engineering, Computer Science, Other
	1
	1
	
	
	1
	1
	1^
	
	1*
	

	Eagan et al., 2013
	Racial/ethnic minority
	Engineering, Computer Science, Other
	
	
	
	
	
	1
	
	
	
	1*

	Estrada et al., 2018
	Racial/ethnic minority, Students with disabilities
	Other 
	1
	
	
	
	
	
	
	
	1*
	

	Eubanks-Turner, 2018
	Racial/ethnic minority
	Other
	1
	1
	
	1
	
	1
	
	
	1
	1

	Fakayode et al., 2014
	URM, Racial/ethnic minority
	Computer Science, STEM, Other
	1
	1
	
	1
	1
	1
	1
	
	1
	1

	Fifolt, 2014
	Racial/ethnic minority
	Engineering, Other
	1
	
	
	
	
	1
	1
	1*
	
	1

	Fisler et al., 2000
	Women 
	Engineering, Other
	1
	1
	1
	1
	1
	1
	1*
	
	1*
	1*

	Fox et al., 2009
	Women 
	Engineering, Other
	1
	
	1
	1
	
	
	1
	
	
	

	Franchetti et al., 2010
	Women 
	Engineering, Computer Science 
	1
	1
	
	1
	
	
	1
	
	
	

	Freeman et al., 2008
	Racial/ethnic minority
	Other
	
	
	
	
	
	
	
	1
	1*
	1

	Gibson et al., 2019
	URM, Racial/ethnic minority, Women, First-generation
	Engineering, Computer Science, Other
	1
	1
	1
	1
	
	1
	1*
	1^
	1^
	

	Goh et al., 2007
	General 
	Computer Science 
	1
	
	
	
	
	
	
	
	1*
	

	Good et al., 2000
	Racial/ethnic minority
	Engineering
	1
	1
	
	1
	
	
	1
	1
	1
	

	Good et al., 2002
	Racial/ethnic minority
	Engineering 
	1
	1
	
	1
	
	
	1*
	1^
	1
	

	Goonewardene et al., 2016
	Racial/ethnic minority, Women, First-generation, Low-income
	Computer Science, Other
	1
	1
	
	
	1
	1
	1
	1*
	
	1

	Hartness & Shannon, 2011
	General 
	Computer Science 
	1
	
	
	
	
	
	
	
	1*
	

	Hathaway et al, 2002
	Racial/ethnic minority, Women
	Other
	1
	1
	
	
	1
	
	
	
	
	1*

	Hrabrowski & Maton, 1995
	Racial/ethnic minority
	Engineering, Computer Science, Other
	1
	1
	1
	1
	1
	1
	
	1*
	
	

	Hrabrowski & Pearson, 1993
	Racial/ethnic minority, Women
	Computer Science, Other
	1
	1
	1
	1
	1
	1
	
	1
	
	

	Huziak-Clark et al., 2015
	General 
	Engineering, Computer Science, Other
	1
	1
	1
	1
	1
	1
	
	
	1*
	

	Ikuma et al., 2019
	General 
	Other 
	1
	
	1
	1
	
	1
	1*
	
	
	

	Johnson, 2016
	Racial/ethnic minority
	Engineering, Other
	
	1
	1
	1
	
	
	
	
	1
	

	Jones & Cleaver, 2020
	URM & Rural 
	STEM 
	
	
	
	
	1
	1
	1
	1
	
	

	Kahveci et al., 2006
	Women 
	Engineering, Computer Science, Other
	1
	1
	
	1
	
	1
	1*
	1^
	1^
	

	Kassaee & Rowell, 2016
	Academically at-risk
	Engineering, Computer Science, Other
	
	1
	1
	
	
	1
	
	1
	1*
	

	Kendricks et al., 2013
	Racial/ethnic minority
	Engineering, Computer Science, Other
	1
	1
	
	1
	1
	1
	1
	1*
	
	

	Kim et al., 2011
	Women 
	Engineering & Computer Science 
	
	
	
	
	
	
	
	
	1
	

	Lam et al., 1997
	Racial/ethnic minority
	Engineering 
	1
	1
	1
	
	1
	
	1
	1
	
	

	Lane, 2016
	URM 
	Engineering, STEM, Other
	1
	1
	1
	1
	1
	1
	1
	 
	1
	 

	Liou-Mark et al., 2018
	Racial/ethnic minority
	Engineering, Computer Science, Other
	1
	1
	
	1
	
	1
	1
	1
	1*
	1*

	Lisberg & Woods, 2018
	Racial/ethnic minority
	Computer Science, Other
	1
	1
	1
	1
	1
	
	1*
	1*
	
	

	Machina & Gohkale, 2010
	General
	Computer Science, Other
	
	1
	
	
	
	
	
	
	1^
	

	Maton et al., 2000
	Racial/ethnic minority
	Engineering, Other
	1
	1
	1
	1
	1
	1
	1*
	1*
	
	1*

	Maton et al., 2016
	URM 
	STEM 
	1
	1
	1
	1
	1
	1
	 
	 
	1
	1*

	Moore, 2005
	Racial/ethnic minority
	Engineering 
	
	
	1
	
	
	
	1
	1*
	
	

	Murphy et al., 2010
	Racial/ethnic minority
	Engineering, Computer Science, Other
	
	
	1
	1
	
	
	1*
	
	
	

	Mwaikinda & Aruguete, 2016
	Racial/ethnic minority
	STEM 
	
	1
	
	1
	
	
	
	
	1^
	

	Nagda et al, 1998
	URM, Women
	Other
	1
	1
	 
	 
	1
	 
	1*
	 
	 
	 

	Ononye & Bong, 2018
	Racial/ethnic minority, Women, First-generation, Low-income
	Engineering, Other
	1
	1
	1
	1
	1
	
	1
	1
	
	

	Palmer et al, 2010
	Racial/ethnic minority
	Engineering, Other
	1
	1
	1
	
	
	1
	1
	1
	 
	 

	Pender et al., 2010
	Racial/ethnic minority 
	Engineering, Computer Science, Other
	
	
	
	
	
	1
	
	
	
	1*

	Peterfreund et al., 2008
	URM 
	Other
	
	
	
	
	
	
	1
	1*
	
	

	Poor & Brown, 2013
	Women 
	Engineering 
	1
	
	
	1
	
	
	1
	
	1
	

	Ramsey et al., 2013
	Women 
	Engineering, Other
	1
	1
	 
	1
	 
	 
	 
	 
	1*
	 

	Rheingens et al., 2011
	Women 
	Engineering, Computer Science 
	1
	1
	 
	1
	1
	1
	 
	 
	 
	 

	Schnieder et al., 2015
	URM & First-Generation 
	STEM 
	1
	1
	
	1
	1
	1
	1
	1
	
	

	Scott et al., 2017
	Transfer 
	Other
	1
	1
	1
	
	
	
	1
	1
	
	1

	Sezelenyi & Inkelas, 2011
	Women 
	Engineering, Computer Science, Other
	
	1
	
	1
	
	
	
	
	
	1*

	Sezelenyi et al., 2013
	Women 
	Engineering, Computer Science, Other
	
	
	
	1
	
	
	
	
	1^
	

	Slovacek et al., 2012
	URM 
	Other
	1
	1
	 
	1
	1
	 
	1*
	1
	 
	1*

	Smith et al., 2020
	Racial/ethnic minority, Transfer
	Engineering, Computer Science
	
	
	
	
	
	1
	
	
	1*
	

	Stolle-McAllister et al., 2011
	Racial/ethnic minority
	STEM 
	1
	1
	1
	1
	1
	1
	
	
	1
	

	Stolle-McAllister, 2011
	Racial/ethnic minority
	STEM 
	
	1
	1
	1
	
	
	
	
	1
	

	Tan-Wilson et al., 2020
	General
	Engineering, Computer Science, Other
	1
	1
	
	
	1
	1
	
	
	
	1

	Ticknor et al., 2014
	Racial/ethnic minority, Women
	STEM 
	 
	1
	 
	 
	 
	 
	 
	1*
	 
	 

	Tomasko et al., 2016
	URM, First-generation, Appalachian
	Engineering, Other 
	 
	 
	1
	 
	 
	 
	1*
	 
	1
	 

	Toven-Lindsey et al., 2015
	URM 
	Other
	1
	1
	 
	 
	 
	 
	1*
	1*
	 
	 

	Van Camp et al., 2019
	Women 
	Engineering, Other
	 
	 
	 
	 
	 
	1
	 
	1^
	1*
	 

	Van Sickle et al., 2020
	URM, Women, First-generation
	Other
	1
	1
	1
	1
	1
	 
	 
	1*
	 
	 

	Washburn & Miller, 2008
	Women 
	Engineering, Computer Science, Other
	 
	 
	 
	 
	 
	1
	 
	 
	1*
	 

	Wilson et al., 2012
	Academically at-risk
	STEM 
	1
	1
	 
	 
	1
	 
	1
	 
	 
	 

	Windsor et al., 2015
	General
	Engineering, Computer Science, Other
	 
	1
	1
	1
	1
	 
	1*
	1*
	 
	 

	Yang et al., 2019
	Racial/ethnic minority, Women, Limited research opportunity
	Computer Science
	 
	 
	 
	 
	1
	 
	 
	 
	1*
	 

	Zhang, 2011
	General 
	Engineering, Computer Science, Other
	 
	 
	 
	 
	1
	 
	1*
	 
	 
	 

	Zhang & Swaid, 2017
	Racial/ethnic minority
	Computer Science
	 
	 
	 
	 
	 
	 
	 
	 
	1
	 



Notes: Target Population was categorized as URM (“Under-represented minority”) if the program targeted underrepresented students but did not list underrepresented populations specifically. Program Type was categorized as STEM if the program targeted STEM (“Science, Technology, Engineering, and Mathematics”) students but did not specify subject areas. Program Type was categorized as Other if the subject areas targeted included a STEM subject other than Engineering or Computer Science (e.g. Biology, Chemistry, Calculus).

Appendix D 
Categorization of Study Outcomes 
	Outcome Category
	Original Coding Categories

	Retention/Graduation Rate
	Retention, Graduation Rate

	Academic Outcomes
	GPA, Grades, Test Scores, Other

	Psychological
	Self-Efficacy, Sense of Belonging

	Grad School
	Grad School Enrollment, Grad School Intent

	Employment
	Employment



Appendix E
The Percentage of Positively Significant Findings for Each Outcome by Feature Included in the Program 
	
	Retention Outcomes
	Academic Outcomes
	Psychological Outcomes

	Mentoring
	93%
	77%
	83%

	Supplemental Learning
	94%
	81%
	69%

	Bridge Programs
	100%
	86%
	75%

	Socializing
	100%
	73%
	60%

	Financial Aid
	92%
	100%
	100%

	Skill Building
	89%
	70%
	85%



