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Selected Research and Resources on 
 STEM & Afterschool  

 
In the course of preparing for the ITEST Convening Event: Defining an Afterschool Research 
Agenda, the ITEST Learning Resource Center (LRC) reviewed a wide variety of publications 
addressing issues in the STEM and afterschool fields.  From this scan of the literature, the LRC 
has compiled this bibliography of materials for reference leading up to and during the 
convening. 

Beyond the general topic of the integration of STEM workforce development in afterschool, the 
LRC has sorted literature into five potential areas of discussion for convening participants:   
 

• Effective Program Models & Core Elements  
• Professional Development of Staff  
• Engaging Under‐Represented Groups in STEM  
• Partnerships with Industry & Academia  
• Sustainability Strategies 

 
White papers are now being solicited to illuminate these and other topics; the LRC makes this 
collection of research and resources available to assist authors in developing their articles.   
 
The intent of this collection is to reference background materials that provide rich context for an 
examination of STEM workforce development, informal learning, and afterschool programs, as 
well as to identify topical research and other resources that can inform the effort to define an 
afterschool research agenda.   
 
To be included, resources must address issues (identified as areas of discussion above) that are 
fundamental to this inquiry into STEM learning afterschool.  It was also important to find 
complementary resources that covered various dimensions of an issue (i.e., research related to 
different groups in the subtopic on engaging under‐represented groups).  Further, the LRC 
sought to include National Science Foundation‐funded research and publications by ITEST 
Program principal investigators. 
 
In all, the selected resources include articles in peer‐reviewed journals, evaluation reports, 
research summaries, government‐issued reports, books, commissioned white papers, issue 
briefs, best practices guides, position papers, and various online publications. 
 
The vast majority of resources in this collection were culled from a few key sources: 

• Preparing Tomorrow’s STEM Workforce through Innovative Technology Experiences for 
Students and Teachers, a publication of the ITEST LRC (2009) 

• Bibliography compiled by the ITEST afterschool interest group, with an emphasis on 
publications authored by ITEST PIs 

• Learning Science in Informal Environments: People, Places, and Pursuits by the National 
Research Council (2009) 

• Literature Review compiled by the Coalition for Science Afterschool, the leading advocacy 
organization for science in afterschool 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• Afterschool Matters, a national peer‐reviewed journal published by the National Institute 
on Out‐of‐School Time 

• New Directions for Youth Development: Theory, Practice, and Research, a quarterly 
publication focusing on contemporary issues challenging the field of youth development 

 
Other resources were identified via Google web search, using “STEM” and “afterschool” for 
search terms, plus key words associated with the subtopics, such as “program design,” 
“professional development,” and “sustain.” 
 
Please note that resources have been categorized in the subtopic most closely related to their 
content, though they may also pertain to other subtopics.   
 
Additional research and articles of importance identified by white paper authors will be added 
and shared with participants at the convening, and more broadly via the LRC website.  
Suggestions for other resources are welcomed.
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INTEGRATION OF STEM WORKFORCE DEVELOPMENT IN AFTERSCHOOL 
 
The list of references in this section is a heterogeneous collection of publications on STEM and 
workforce standards and trends, issue briefs, evaluation reports, literature reviews, and research 
results on subjects such as IT skills development, pedagogical practice, out‐of‐school time 
programming, etc.  The materials provide general background information on STEM workforce 
development and/or afterschool, or otherwise relate to multiple subtopics. 
 
Afterschool Alliance. (2008). Afterschool programs: Making a difference in America’s 

communities by improving academic achievement, keeping kids safe and helping 
working families. Washington, DC Retrieved from 
http://www.afterschoolalliance.org/outcomes%20summary%20february%202008_FINA
L.pdf 

American Association for the Advancement of Science. (1993). Benchmarks for science literacy. 
New York: Oxford University Press. 

American Youth Policy Forum. (2006). Helping youth succeed through out‐of‐school time 
programs. Washington, DC: Author.  

America’s Promise Alliance. (2007). Under‐equipped and unprepared: America’s emerging 
workforce and the soft skills gap. Retrieved from 
http://americaspromise.org/Resources/Research‐and‐
Reports/~/media/Files/About/ECEP%20Workforce%20Brief.ashx 

Anderson, R. D. (2002). Reforming science teaching: What research says about inquiry. Journal 
of Science Teacher Education, 13(1), 1‐12.   

Association of Science‐Technology Centers. (2001). From enrichment to employment: The 
YouthALIVE! experience. Washington, DC: Author.  

Banks, J. A., Au, K. H., Ball, A. F., Bell, P., Gordon, E. W., Gutiérrez, K., et al. (2007). Learning in 
and out of school in diverse environments: Lifelong, life‐wide, life‐deep. Seattle: Center 
for Multicultural Education, University of Washington. 

Bandura, A., Barbaranelli, C., Caprara, G. V., & Pastorelli, C. (2001). Self‐efficacy beliefs as 
shapers of children’s aspirations and career trajectories. Child Development, 72(1), 187‐
206.   

BEST‐Building Engineering & Science Talent. (n.d.). The talent imperative: Meeting America’s 
challenge in science and engineering, ASAP. San Diego, CA: Author. Retrieved from 
http://www.bestworkforce.org/PDFdocs/BESTTalentImperative.pdf 

Black, A. R., Doolittle, F., Zhu, P., Unterman, R., & Grossman, J. B. (2008). The evaluation of 
enhanced academic instruction in after‐school programs: Findings after the first year of 
implementation. Washington, DC: U.S. Department of Education. Retrieved from 
http://www.ies.ed.gov/ncee/pdf/20084021.pdf 

Bowles, A. & Brand, B. (2009). Learning around the clock: Benefits of expanded learning 
opportunities for older youth. Washington, DC: American Youth Policy Forum. 

Britner, S. L., & Pajares, F. (2006). Sources of science self‐efficacy beliefs of middle school 
students. Journal of Research in Science Teaching, 43(5), 485‐499. 

Brown, D. E., & Thakur, M. B. (2006). Workforce development for older youth. In S. Piha & G. 
Hall (Eds.), New Directions for Youth Development, 111. Preparing youth for the 
crossing: From adolescence to early adulthood (pp. 91‐104). 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The Children's Partnership. (2005). Measuring digital opportunity for America's children: Where 
we stand and where we go from here. Retrieved from 
http://www.childrenspartnership.org/AM/Template.cfm?Section=Technology&Templat
e=/CM/ContentDisplay.cfm&ContentFileID=1089 

Cochran, G., & Ferrari, T. M. (2009). Preparing youth for the 21st century knowledge economy: 
Youth programs and workforce preparation. Afterschool Matters, 8, 11‐25. 

Cochran, G. & Ferrari, T. (2008). Workforce preparation in the context of youth development 
organizations: Building a case with theory, research, and practice. Columbus, OH: The 
Ohio State University, Ohio State University Extension. Retrieved from 
http://www.ohio4h.org/workforceprep/documents/Cochran_Ferrari_2008_Workforce_
Preparation_RBF.pdf 

Coble, C., & Allen, M. (2005). Keeping America competitive: Five strategies to improve 
mathematics and science education. Washington, DC: Education Commission of the 
States. Retrieved from http://www.ecs.org/clearinghouse/62/19/6219.pdf 

Commission on Professionals in Science and Technology. (2004). Scientific and engineering 
employment grows faster than total labor force over last two decades. Commission on 
Professionals in Science and Technology Association Press Release. Retrieved February 
19, 2009 from http://www.cpst.org/stem/stem1_press.pdf 

Committee on Prospering in the Global Economy of the 21st Century: An Agenda for American 
Science and Technology. (National Academy of Sciences, National Academy of 
Engineering, and Institute of Medicine). (2007). Rising above the gathering storm: 
Energizing and employing America for a brighter economic future. Washington, DC: The 
National Academies Press.     

Crowley, K. & Galco, J. (2001). Everyday activity and the development of scientific thinking. In K. 
Crowley, C. D. Schunn, & T. Okada (Eds.), Designing for science: Implications from 
everyday, classroom, and professional settings (pp. 123‐156). Mahwah, NJ: Lawrence 
Erlbaum Associates. 

Council on Competitiveness. (2008). Thrive: The skills imperative. Washington, DC: Author.    
Dede, C., Korte, S., Nelson, R., Valdez, G., & Ward, D. (2005). Transforming learning for the 21st 

century: An economic imperative. Retrieved from 
http://www.gse.harvard.edu/~dedech/Transformations.pdf 

Domestic Policy Council Office of Science and Technology Policy. (2006). American 
Competitiveness Initiative. Washington, DC: Author. 

Dorsen, J., Carlson, B., & Goodyear, L. (2006). Connecting informal stem experiences to career 
choices: identifying the pathway. Newton, MA: Education Development Center, Inc. 
Retrieved from 
http://itestlrc.edc.org/sites/itestlrc.edc.org/files/itestliteraturereview06.pdf 

Driver, R., Squires, A., Rushworth, P., & Wood‐Robinson, V. (2005). Making sense of secondary 
science: Research into children’s ideas. London: Routledge Falmer. 

Friedman, L. (2006). It’s never too early: Promoting college prep in middle school after school 
programs. The Evaluation Exchange, Harvard Family Research Project, Harvard Graduate 
School of Education, 7(1), p. 7, 37. 

Friedman, L. N. (2005). Where is after‐school headed and how do science learning opportunities 
fit into the after‐school landscape. Retrieved from  
http://www.afterschoolresources.org/kernel/images/tascsci.pdf 

George, R. M., Cusick, G. R., Wasserman, M., & Gladden, R. M. (2007). After‐school programs 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and academic impact: A study of Chicago’s After School Matters. Chicago, IL: Chapin Hall 
Center for Children. 

Hall, G. (2006). Teens and technology: Preparing for the future. In S. Piha & G. Hall (Eds.), New 
Directions for Youth Development, 111. Preparing youth for the crossing: From 
adolescence to early adulthood (pp. 41‐52). 

Halpern, R. (2002). A different kind of child development institution: The history of after‐school 
programs for low‐income children. Teachers College Record, 104(2), 178‐211. 

Hira, R. (2007). Policy and the STEM workforce system. (STEM Workforce Data Project: Report 
No. 9). Washington, DC: Commission on Professionals in Science & Technology. 
Retrieved from http://www.cpst.org/STEM/STEM9_Report.pdf 

Jackson, S.A. (2004). The quiet crisis: Falling short in producing American scientific and technical 
talent. San Diego, CA: BEST‐Building Engineering and Science Talent. Retrieved from 
http://www.bestworkforce.org/PDFdocs/Quiet_Crisis.pdf 

James‐Burdumy, S., Dyanarski, M., & Deke, J. (2008). After‐school program effects on behavior: 
Results from the 21st Century Community Learning Centers Program national 
evaluation. Economic Inquiry, 46(1): 13–18. Retrieved from 
http://www3.interscience.wiley.com/cgi‐bin/fulltext/119397839/PDFSTART  

Kane, T. (2004). The impact of after‐school programs: Interpreting the results of four recent 
evaluations. New York: William T. Grant Foundation. 

Knapp, L. G., Heuer, R. E., & Mason, M. (2008). Upward Bound and Upward Bound Math‐Science 
Program outcomes for participants expected to graduate high school in 2004–06, with 
supportive data from 2005–06. Washington, DC: RTI International. 

Koke, J., & Dierking, L. D. (2007). Engaging America’s youth: The long‐term impact of Institute for 
Museum and Library Services’ youth‐focused programs. Unpublished technical report, 
Annapolis, MD, Institute for Learning Innovation. 

LaFleur, J., Russell, C. A., Scott, T. A., & Reisner, E. R. (2009). Evaluation of the Beacon 
Community Centers Middle School Initiative: Report on the first year. Washington, DC: 
Policy Studies Associates, Inc. Retrieved from 
http://www.wallacefoundation.org/KnowledgeCenter/KnowledgeTopics/CurrentAreaso
fFocus/Out‐Of‐SchoolLearning/Documents/Evaluation‐of‐Beacon‐Community‐Centers‐
Middle‐School‐Initiative‐First‐Year.pdf 

Lenhart, A. & Madden, M. (2005).  Teen content creators and consumers. Washington, DC: Pew 
Internet and American Life Project. Retrieved from 
http://www.pewinternet.org/PPF/r/166/report_display.asp  

Lenhart, A., Madden, M., & Hitlin, P. (2005).  Teens and technology. Washington, DC:  Pew 
Internet and American Life Project. Retrieved from 
http://www.pewinternet.org/PPF/r/162/report_display.asp 

Lenhart, A., Madden, M., Macgill, A. R., & Smith, A. (2007). Teens and social media. Washington, 
DC: PEW Internet & American Life Project. Retrieved from 
http://www.pewinternet.org/pdfs/PIP_Teens_Social_Media_Final.pdf 

Lent, R. W., Brown, S. D., Schmidt, J., Brenner, B., Lyons, H., & Treistman, D. (2003). Relation of 
contextual supports and barriers to choice behavior in engineering majors: Test of 
alternative social cognitive models, Journal of Counseling Psychology, 50(4), 458‐465. 

Levy, F., & Murnane, R. J. (2005). The new division of labor: How computers are creating the next 
job market. Princeton, NJ: Princeton University Press.  

Little, P. M. D., Wimer, C., & Weiss, H. B. (2008). Afterschool programs in the 21st century: Their 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potential and what it takes to achieve it. Retrieved from 
http://www.hfrp.org/publications‐resources 

Martin, L. M. (2004). An emerging research framework for studying informal learning and 
schools. Science Education, 88(Suppl. 1), S71‐S82. 

Marx, R. W., Blumenfeld, P. C., Krajcik, J. S., Fishman, B., Soloway, E., Geier, R., & Tal, R. T. 
(2004). Inquiry‐based science in the middle grades: Assessment of learning in urban 
systemic reform. Journal of Research in Science Teaching, 41(10), 1063‐1080. 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EFFECTIVE PROGRAM MODELS & CORE ELEMENTS 
 
This 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comprises 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PROFESSIONAL DEVELOPMENT OF STAFF 
 
The growing professionalization of the afterschool workforce is reflected in the expanded body of 
literature available on professional development for afterschool practitioners.  This collection of 
publications presents a number of models and promising practices for professional development 
of afterschool staff, in the form of toolkits, research reports, guides, and other materials. 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PARTNERSHIPS WITH INDUSTRY & ACADEMIA 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recruitment, and sustainability.  In 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list of 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a 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case studies, guides, 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other 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strategies for 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effective 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SUSTAINABILITY STRATEGIES 
 
Identifying effective practices for supporting afterschool programs benefits all stakeholders (i.e., 
program staff, funders, and participants).  This list of references includes research reports, 
models, guides, and strategy briefs for sustaining and scaling afterschool programs over time. 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