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Introduction and Research Problem

STEM education is an approach to teaching and learning that integrates the content and skills
of science, technology, engineering, and mathematics; which promotes critical thinking,
higher-order thinking, and problem solving (NSTA, 2020). Students engage in STEM
learning in many different ways, with technology playing an important role. Students need
exposure to current and emerging technologies appropriate for STEM learning, but also
instruction on how to interact with and utilize digital tools to solve problems and improve
learning (Subramaniam & Edwards, 2014; Subramaniam et al., 2013).

Teacher librarians can engage students and support teachers by providing access to digital
resources, encouraging students in authentic inquiry practices, and providing real-world
collaborative learning opportunities to promote STEM learning. Yet, it has been found that
teacher librarians in the U.S. felt they were not prepared with the necessary knowledge, skills,
and abilities to provide this support (Anonymous, 2018). A federally funded project
addressed this need by providing professional development (PD) for teacher librarians on how
they can support STEM education efforts in their schools. This research was conducted with
the purpose of identifying the influence of this PD on improving teacher librarians’
knowledge, skills, and abilities to support STEM education efforts in their schools.

Literature Review

Technology and digital resources have become an integral part of education in the past decade
and with the COVID-19 pandemic, the importance of effectively integrating and utilizing
digital tools to provide and enrich student learning became paramount (Sailer et al., 2021;
Seufert et al., 2021; Xie et al., 2021). But it also reinforced that teachers continue to struggle

mailto:mjohnsto@westgate.edu


2 Johnston

with using digital resources effectively (e.g., Graves & Bowers, 2018; Mao et al., 2019;
UNESCO, 2020; Xie et al., 2021). This positions teacher librarians, as information
specialists, to collaborate with teachers across multiple disciplines and embrace leadership
roles through integrating digital tools for learning, especially in the STEM areas where digital
tools can enhance student learning by enabling them to comprehend, visualize, and explain
difficult concepts by providing authentic learning and analytical experiences (Anonymous,
2018; Mardis, 2014; Subramaniam et al., 2013).

The research that has examined the role that teacher librarians can play in supporting the
STEM areas and STEM education finds that teacher librarians can play an important role in
supporting students and teachers (e.g., Anonymous, 2018; Rawson et al., 2015; Subramaniam
et al., 2013). Teacher librarians can connect students with digital resources and provide
instruction for students on how to utilize a variety of digital resources to support their own
learning. Teacher librarians can also lead in in this area through locating and curating digital
resources to support STEM content areas for teachers to utilize in their instruction, providing
training on how to effectively use technology and digital tools to enhance their instruction,
and model in their own teaching (e.g., Anonymous, 2012; Mardis, 2014; Subramaniam et al.,
2013; Wine, 2016; Yi et al., 2019). Yet, despite these opportunities for teacher librarians to
become actively involved in STEM education, research suggests that teacher librarians are not
embracing them (Anonymous, 2018; Mardis, 2007; Rawson et al., 2015; Schultz-Jones, 2010;
Subramaniam et al, 2012; Subramaniam et al., 2013).

Methodology

In the summers of 2018 (YEAR 1) and 2019 (YEAR 2), a federally funded project provided
professional development (PD) for a total of 78 school librarians working in rural areas on
supporting STEM education, with a focus on utilizing digital tools and making community
connections. School librarian participants were recruited from targeted rural areas from eight
states in the US.

Participants

In YEAR 1 there were 176 applicants and after a rigorous application process, 40 participants
were selected based on the rural designation of the county/district where they work and their
statement of purpose. Two participants withdrew at the last minute leaving 38. In YEAR 2
there were 173 applicants, 40 applicants were selected and attended.
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Professional Development Design

The PD was structured as a four-day face-to-face workshop in the summer, with a semester
long online course throughout the following fall semester. Participants were also enrolled in
the private project Facebook group that served as a community of practice support group. The
established TPACK framework (Koehler & Mishra, 2009) and the results from the needs
assessment research were utilized to develop the professional development (Anonymous,
2018). The TPACK framework includes: pedagogical content knowledge - the ability to teach
content to others; technological pedagogical knowledge - how to use technologies as methods
for instruction, and technological pedagogical content knowledge - the combination
technology to teach different subject matters. The knowledge types are not independent of
each other and serve as a framework for using technology as part of the instructional process
(Koehler & Mishra, 2009).

Research Design & Data Analysis

This study utilized a pre/post-test quasi-experimental design to determine the influence of the
PD on teacher librarians’ knowledge, skills, and abilities to support STEM education
(Creswell, 2013). The survey was based on the established measure Survey of Preservice
Teachers' Knowledge of Teaching and Technology (Schmid et al., 2009), which is a Likert
scale survey that includes 10 subscale measures for each TPACK domain, including 4
subscales for different areas of content knowledge. This survey was then adapted and pilot
tested by the grant evaluator.

The quantitative data was analyzed using a paired t-test to evaluate the impact of the PD.
ANOVA was run between the pre and post-test for each year. Detailed statistical results will
be presented in the full paper.

Findings & Implications

The participants were a mix of elementary (42.5%) and secondary school librarians (22.5%),
while 35% serve multiple schools. The years of experience varied from one to 20 years with
an average of seven years in the profession, and 100% of participants were female. In terms
of previous PD in the STEM areas 40% of participants had no PD in this area, while others
mentioned attending sessions at conferences related to STEM.
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The pre-test data confirms previous research, that there is a significant gap in the knowledge,
skills, and abilities of school librarians when it comes to supporting STEM education efforts
in their schools. Additionally, school librarians aren’t being offered many professional growth
opportunities to further their knowledge in this area. Post-test data provides information on
the influence that the PD had on the participants' knowledge, skills, and perceived abilities in
supporting STEM education. Implications for practicing teacher librarians and teacher
librarian scholarship will be presented in the full paper.



5 Johnston

References

Anonymous. (2018).

Graves, K.E., & Bowers,A.J. (2018). Toward a typology of technology-using teachers in the
”new digital divide”: A latent class analysis (LCA) of the NCES Fast Response
Survey System Teachers’ Use of Educational Technology in U.S. Public Schools
(FRSS 95). Teachers College Record, 120(8), 1-42.
http://www.tcrecord.org/Content.asp?contentid=22277.

Mao, J., Ifenthaler, D., Fujimoto, T., Garavaglia, A., & Rossi, P.G. (2019). National policies
and educational technology: A synopsis of trends and perspectives from five
countries. Tech Trends, 63(3), 284–293. https://doi.org/10.1007/s11528-019-00396-0

Mardis, M. A. (2007). School libraries and science achievement: A view from Michigan's
middle schools. School Library Media Research, 10. www.ala.org/aasl/slr

Mardis, M. A. (2014). Ready for STEM? A leading commercial multimedia database as a
source for media-rich science, technology, engineering, and mathematics assets K-12
library collections. Library Resources & Technical Services, 58(4), 250-264.

National Science Teaching Association. (2020). Position statement: STEM education
teaching and learning.
https://www.nsta.org/nstas-official-positions/stem-education-teaching-and-  learning

Rawson, C., Anderson, J., & Hughes-Hassel, S. (2015). Preparing pre-service school
librarians for science-focused collaboration with pre-service elementary teachers: The
design and impact of a cross-class assignment. School Library Research, 18.
http://www.ala.org/aasl/slr/

Rendulič, A. (2019). STEM library activities in Croatian Primary schools. In Proceedings of
the IASL 48th Annual International Conference and 23rd International Forum on
Research in School Librarianship, Dubrovnik, Croatia.
https://journals.library.ualberta.ca/
slw/index.php/iasl/article/download/7394/4304/3791

Sailer, M., Murböck, J., & Fischer, F. (2021). Digital learning in schools: What does it take
beyond technology? Teaching and Teacher Education, 103.
https://doi.org/10.1016/j.tate.2021.103346

Seufert, S., Guggemos, J., & Sailer, M. (2021). Technology-related knowledge, skills, and
attitudes of pre- and in-service teachers: The current situation and emerging trends.
Computers in human behavior, 115, 106552.
https://doi.org/10.1016/j.chb.2020.106552

https://doi.org/10.1016/j.chb.2020.106552


6 Johnston

Schmid, M., Brianza, E., & Petko, D. (2020). Developing a short assessment instrument for
technological Pedagogical content knowledge (TPACK.xs) and comparing the factor
structure of an integrative and transformative model. Computers in Education, 157.
https://doi.org/10.1016/j.compedu.2020.103967

Subramaniam, M., Ahn, J., Fleischmann, K. R., & Druin, A. (2012). Reimagining the role of
school libraries in STEM education: Creating hybrid spaces for exploration. Library
Quarterly, 82(2), 161–182. https://doi.org/10.1086/664578

Subramaniam, M., Ahn, J., Waugh, A., Taylor, N. G., Druin, A., Fleischmann, K. R., &
Walsh, G. (2013). The role of school librarians in enhancing science learning. Journal
of Librarianship and Information Science, 47(1), 1-14.
https://doi.org/10.1177%2F0961000613493920

Subramaniam, M., & Edwards, A. R. (2014). The collaboration conundrum between school
librarians and mathematics teachers. International Journal of Libraries and
Information Services (LIBRI), 64(2), 185–209. https://doi.org/10.1515/libri-2014-0015

UNESCO. (2020). COVID-19 educational disruption and response. https://en.unesco.org/
covid19/educationresponse

Wine, L. D. (2016). School librarians as technology leaders: An evolution in practice.
Journal of Education for Library and Information Science, 57(2), 207 – 220.
https://doi.org/10.3138/jelis.57.2.207

Xie, K., Nelson, M. J., Cheng, S., & Jiang, Z. (2021) Examining changes in teachers’
perceptions of external and internal barriers in their integration of educational digital
resources in K-12 classrooms. Journal of Research on Technology in Education,
(preprint online only). https://doi.org/10.1080/15391523.2021.1951404

Yi, K., Turner, R., & Turner S. (2019). Investigating technology integration practices and
competencies of school librarians: A case study in Kentucky, USA. School Libraries
Worldwide, 25(1), 35-56. https://doi.org/10.14265.25.1.003



7 Johnston

Biography

Melissa P. Johnston is a Professor at the University of West Georgia, where she teaches graduate
courses in the school library media program. Johnston’s research and publications focus on the
school librarian’s leadership role in integrating technology. She is the PI for the REALISD Project,
an IMLS funded grant, to provide professional development for rural school librarians to support
STEM education efforts in their schools.

https://realisdproject.weebly.com/

