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A B S T R A C T   

Design-based Implementation Research (DBIR) is an iterative approach to developing practical theory and tools to solve problems of practice and to support 
innovation in improving teaching and learning, which is rarely used in informal settings such as libraries. This study presents findings from a multi-year researcher- 
practitioner collaboration in which the authors employed DBIR to iteratively design and implement a professional development resource, the ConnectedLib Toolkit, 
for use in public libraries across the United States (U.S.). In this study, the authors explain what established DBIR challenges and benefits in K-12 formal educational 
contexts manifest in the development and implementation of a professional development resource for youth-serving library staff working in diverse public libraries 
across the U.S. This study also disentangles how these challenges and benefits manifest in this setting. These insights will be useful to researchers and library 
practitioners who are considering partnerships to address problems of practice in library systems.   

1. Introduction 

In recent years, youth services in public libraries have undergone a 
“paradigm shift” away from being simply repositories of information 
and towards promoting “youth engagement, youth voice, and youth 
leadership” in all areas of service (Braun, Cooke, Lyons, Ryan, & Yoke, 
2018, p. 3). This shift is perhaps best illustrated by the increasing 
embrace of a connected learning (CL) approach in serving youth’s needs 
(Braun, Hartman, Hughes-Hassell, & Kumasi, 2014). CL is an educa
tional framework that libraries can leverage to create youth programs 
and services that exemplify the paradigm shift in librarianship by 
incorporating career and civic opportunities, supportive relationships, 
and youth interests. Designing CL environments calls for deeper, more 
engaging learning that may be of particular benefit to youth who are not 
flourishing in the formal educational systems available to them (Ito 
et al., 2013). Planning, designing, implementing, and evaluating such 
environments requires knowledge and competencies that youth-serving 
staff do not always have, either because their preparation program did 
not provide them (Bertot, Sarin, & Percell, 2015) or because they 
entered the library field from a different route (Teglovic, Jordan- 
Makely, Boyd, & Hofschire, 2012). This continued evolvement of the 
role of youth-serving staff warrants inclusion of their voices and expe
riences in the design of future professional development to help library 

staff build capacity for putting teens first (Braun et al., 2014) in their 
programs and services. 

Prior research has established the value of involving stakeholders in 
the process of designing the curricula, interventions, and tools that they 
will ultimately use in their practice (Barab & Squire, 2004; Penuel, 
2019; Vakil, McKinney de Royston, Suad Nasir, & Kirshner, 2016). 
Scholars employing design-based research (DBR) recognize that direct 
stakeholders are uniquely positioned to understand the contexts in 
which they work, their associated strengths and challenges, and the 
specific problems of practice that they face and for which they seek 
solutions. Design-based implementation research (DBIR) extends DBR 
principles to broader, more complex situations by focusing on long-term 
partnerships between researchers and practitioners, capacity for sus
taining change in systems, and creative adaptation across settings in a 
system (Fishman, Penuel, Allen, Cheng, & Sabelli, 2013; Penuel, Fish
man, Cheng, & Sabelli, 2011). This research presents the findings from a 
multi-year researcher-practitioner collaboration that employed DBIR to 
iteratively design a professional development resource—the Con
nectedLib Toolkit—for use in public libraries across the United States (U. 
S.). The Toolkit is a free, online, and customizable suite of modules 
designed to empower youth-serving public library staff1 to implement 
CL programs in their distinct library contexts. 
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2. Problem statement 

Current available models of DBIR application demonstrate and 
advocate for researchers to work with practitioners by establishing 
partnerships and building capacity for practitioners to self-sustain in a 
school district or other learning organization. With a few notable ex
ceptions (e.g., Fiedler, Fracchiolla, Bennett, Hinko, & Finkelstein, 2018; 
Harlow & Skinner, 2019; Pitt, Bell, Onofre, & Davis, 2019; Zhou et al., 
2019), DBIR has primarily been applied to formal educational contexts. 
Recognizing the potential of DBIR beyond schools and school systems, 
Phillips (2019) calls for more research that employs DBIR in informal 
settings like libraries. 

Like public schools, public libraries have structures and constraints 
that pose challenges to implementing the DBIR model to design an 
intervention for and with youth-serving library staff. Although some of 
these structures and constraints bear a similarity to school systems (e.g., 
serving youth from a wide variety of demographic backgrounds), when 
considered together, they give rise to a distinct form of complexity that 
must be understood and accounted for if efforts to implement DBIR in 
informal contexts such as libraries are to succeed. 

Public libraries serve youth from a wide variety of demographic 
backgrounds; some have large immigrant populations from one or 
multiple regions of the globe, while others have a relatively mono
cultural group of youth. Youth-serving staff have access to differing 
levels of resources and supports to design, develop, implement, and 
evaluate their programs. For instance, Chicago Public Library’s YOU
Media is a pre-eminent example of CL programming due to a partnership 
with the Digital Youth Network that was funded by the MacArthur 
Foundation (Sebring et al., 2013), and the library has partnered with 
assorted institutions and organizations located in Chicago to bring 
unique learning opportunities to youth (Reconnect Learning, 2014; Hive 
Chicago, 2015a, 2015b). On the other hand, some rural libraries may be 
located in small towns without so much as a grocery store as a partner. 
Moreover, library staff come with various levels of skills and knowledge 
to contribute to the DBIR process. Unlike public school teachers, who 
typically must be certified by the state, not all public libraries require a 
particular degree for their staff, and people who work with youth in 
libraries may be part-time or even volunteers. The persistent problems 
and challenges faced by libraries vary depending on their community 
demographics, staffing, budget, space, and many more factors—and for 
each factor they may find themselves at one extreme or another, or 
anywhere in between. The needs of the youth are similarly varied across 
neighborhoods and communities (Braun et al., 2014). 

In light of this variety of staff skills, knowledge, resource availability, 
and the demographics of the communities that they serve, library-based 
DBIR projects necessitate the involvement of more than a single library 
system. This is especially true when it comes to helping youth-serving 
library staff plan, design, implement, and evaluate CL. CL in a large, 
well-resourced urban library will necessarily look different from CL in a 
rural library. The resulting professional development resources pro
duced must be able to accommodate these variations. This is easier said 
than done. Transferring DBIR principles from a formal context to an 
informal context is not necessarily straightforward. Developing and 
implementing a professional development tool in collaboration with 
diverse public libraries poses challenges and benefits. With these above- 
mentioned conditions and constraints in mind, this study was conducted 
in partnership with public library staff across the U.S. to design and 
implement a professional development toolkit that can be used by 
youth-serving public library staff at their own pace to acquire the skills 
needed to implement CL programs at their libraries. While there are 
many studies that have indicated the challenges and benefits of utilizing 
DBIR in formal educational contexts, this work not only applies DBIR in 
a different educational context, the library, it also disentangles how 
these challenges and benefits manifest in this setting. This study in
vestigates the following research questions: 

What established DBIR challenges and benefits manifested in the devel
opment and implementation of professional development tools for youth- 
serving library staff working in diverse public libraries across the U.S.? 
How did these challenges and benefits play out in the library context? 

3. Literature review 

3.1. Design-based implementation research (DBIR) 

DBIR, an expansion of design-based research (DBR), is an iterative 
approach to developing practical theory and tools to solve problems of 
practice and to support innovation in improving teaching and learning 
(Fishman et al., 2013; Penuel et al., 2011). In DBR, researchers explore 
solutions to problems in education by iteratively designing interventions 
and observing how they function in actual educational settings. In DBIR, 
researchers and practitioners work together to design and iterate an 
implementation process that addresses multiple challenges within a 
complex system, rather than just focusing on a specific intervention that 
addresses a particular educational challenge (Fishman, Cheng, & 
Penuel, 2019). Positioning practitioners as co-designers of the solutions 
to problems of practice facilitates the adoption of the tools that are co- 
developed through this collaborative process (Penuel & Gallagher, 
2017). Analysis of DBIR interdisciplinary teams over the course of two 
decades has identified four principles of DBIR (Fishman et al., 2013; 
Penuel et al., 2011), which are described below. 

3.1.1. Principle 1 
DBIR is centered around “persistent problems of practice from multiple 

stakeholders’ perspectives” (Penuel et al., 2011, p. 332). This principle 
recognizes that researchers and practitioners are unlikely to share the 
same view of the obstacles that practitioners face in their work practices 
(Jonson, Severance, Leary, & Miller, 2014). In the current study, the 
persistent problem is the fact that library staff across the U.S. face varied 
challenges in implementing CL at their library, particularly in using 
digital media technologies to develop emerging digital literacies in 
youth. Multiple stakeholders share these concerns, including library- 
focused researchers, youth-serving library staff, and youth services ad
ministrators (Subramaniam, Scaff, Kawas, Hoffman, & Davis, 2018). The 
first phase of the research (outlined in the Methodology section) unveiled 
these problems through interviews, focus groups, and site visits to 
libraries. 

3.1.2. Principle 2 
DBIR teams “commit to iterative and collaborative design” (Penuel 

et al., 2011, p. 333). In DBIR, researchers share evidence-based rec
ommendations with practitioners and district-level leaders and facilitate 
discussion to solidify next steps in implementation and evaluation. DBIR 
not only focuses on the design of the tools and practices for learners, “but 
also on the design of necessary means of support for implementing the 
tools” (Fishman et al., 2013, p. 143). With the library stakeholders, the 
project team collaboratively formed a vision for the learning outcomes 
associated with the Toolkit; focused on the design of the learning ex
periences; and composed the design team to include staff who have 
different experiences in CL and who serve urban, sub-urban, and rural 
youth. They worked with their library partners to iteratively design the 
Toolkit and also the means of support for implementing the Toolkit by 
exploring questions about pacing, grouping of content, format, platform, 
relevant examples, etc. 

3.1.3. Principle 3 
DBIR teams “develop theory related to classroom learning and imple

mentation through systematic inquiry” (Penuel et al., 2011, p. 333). The 
goal of theory development can vary from ideas on how to prepare 
teachers and administrators to implement a program, to larger organi
zational goals such as changing the entire pedagogical approach to 
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science teaching in a school district. DBIR develops knowledge that in
forms the design of the tool or “develops deeper understandings of 
learning of different kinds” (Fishman et al., 2013, p. 144), such as be
tween teachers, students, etc. This project developed knowledge, spe
cifically on the support and skills needed by library staff to learn, design, 
implement, and evaluate CL programs; this knowledge informed the 
content and format of the Toolkit. 

3.1.4. Principle 4 
DBIR teams “develop capacity for sustaining change in systems” (Penuel 

et al., 2011, p. 333) as a result of using the tools and/or programs that 
are designed. Identifying solutions and strategies and putting together 
processes that will build and leverage existing capacity will ensure that 
the program and/or tool is scalable over time. As a result of using the 
Toolkit, library staff are expected to develop capacity to embrace tech
nological and cultural changes of the future and be able to offer CL 
programs that meet the needs of the youth that they serve. The Toolkit 
included modules that provided content beyond the programming level 
(e.g. Community Mapping, Community Partnerships) to design, evaluate, 
and scale CL programs based on information collected from their 
community. 

Although there have been partnerships established between re
searchers and library staff to address problems of library practice in the 
United States (U.S.), this study is among only a few in the field of library 
and information science (LIS) that truly embrace the tenets of DBIR 
(Phillips, 2019). This study provides unique insights into the use of DBIR 
in library contexts where the resulting tool designed will need to meet 
the needs of library staff who have different educational and training 
backgrounds; receive varying levels of support and resources; and who 
serve youth with different backgrounds across the U.S. Given the goal of 
this research, participation from library staff nationwide was impera
tive, necessitating a DBIR team that was not co-located geographically. 

3.1.5. Benefits and challenges of DBIR in K-12 formal educational contexts 
DBIR projects in K-122 contexts aim to bring systemic changes that 

allow practitioners to adapt innovations to meet diverse educational 
needs by reconfiguring the roles of researchers and practitioners (Fish
man et al., 2013). A primary strength of DBIR in K-12 is the balanced 
relationship between research and practice, a relationship that is two- 
way and recursive (Adams, Lo, Goodell, & Nachtigal, 2017; Coburn & 
Stein, 2010). Long-term partnerships between teachers and researchers 
result in “the questions researchers pursue and the solutions that are 
developed [being] more relevant and useful to practice” (Penuel & 
Gallagher, 2017, p. 15), a sharp contrast to previous instructional 
models where one group of individuals designs the instructional in
novations and another group implements them (Fishman et al., 2013). 
This balance enables the benefit of a co-design process where researcher 
and practitioner teams can determine “what works where, when, and for 
whom” (Means & Penuel, 2005, p. 177) by paying attention to the 
variations and adaptations that emerge during the project. Partnerships 
between researchers and practitioners also help with sustaining 
evidence-based programs after funding ends (Penuel & Gallagher, 
2017). 

While K-12 DBIR projects have clear benefits to the researchers and 
practitioners that are involved, there are multiple challenges to the 
success of such projects. One of the primary challenges is the formation 
of a diverse team with specialized roles to play in the project, and such a 
team may not always be available (Fishman et al., 2013). Also, the 
collaborative effort of practitioners involved in DBIR may be limited to 
specific units within an institution that are open to change and have the 
time to participate, which may not necessarily reflect the willingness of 
the entire institution. Another challenge that may emerge when re
searchers and practitioners work together is miscommunication 

between researchers and practitioners due to lack of a common language 
surrounding practice-based challenges, as well as differing norms, roles, 
and responsibilities, which can generate conflicts between the involved 
parties (Penuel, Coburn, & Gallagher, 2013). DBIR teams must also take 
inequities of power, status, and authority among different stakeholder 
groups and institutions into account during all stages of the work 
(Penuel & Gallagher, 2017). Building capacity in the allocated time for 
the project, which is typically determined by funding cycles and the 
internal demands of the institutions to see immediate change can also be 
difficult (Shutt & DiLoreto, n.d.; Coburn, Penuel, & Geil, 2013). Addi
tional challenges include changes in leadership, staff turnovers, and 
political pressures (Coburn & Penuel, 2016). 

Fishman et al. (2013) envision DBIR work expanding beyond school 
districts, to include “other kinds of educational institutions, community- 
based collaboratives. ..” (p. 142). This study is an example of such an 
expansion, working with a community of youth-serving library staff. 
Implementing DBIR, particularly in designing a nationwide toolkit for 
library staff, highlights similar challenges and benefits, however, there 
are evident differences in the ways that these challenges and benefits 
play out in this context, which will be discussed in this paper. 

3.2. Connected learning (CL) and its importance for youth librarianship 

Connected learning (CL) is an educational framework that is 
grounded in theories of learning, designed to explore the learning po
tential of the new social and digital media domain of young people and 
leverage the relationships that they develop with peers and adult men
tors as they learn (Ito et al., 2013; Ito et al., 2020). It foregrounds the 
educational inequities faced by many American youth who are part of 
one or more non-dominant groups, based on, for example, race, religion, 
ability, sexual or gender orientation, and/or socio-economic status 
(Braun et al., 2014; Ching, Santo, Hoadley, & Peppler, 2015; Hoffman, 
Subramaniam, Kawas, Scaff, & Davis, 2016; Ito et al., 2013; Ito et al., 
2020; Ito & Martin, 2013). By emphasizing interests and relationships 
with peers and mentors in pursuit of academic, economic, or civic op
portunity, CL can provide alternate “pathways toward meaningful fu
tures” (Ching et al., 2015, p. 3) for youth who are not thriving in the 
traditional educational system. 

Public libraries are informal learning centers, and as such are ad
vantageous environments for CL (Hoffman et al., 2016). As libraries 
provide access to more digital technologies, youth library staff have seen 
their roles expand to mentor youth in the use of these new technologies 
(Haines & Campbell, 2016). Yet, while providing access to technology is 
an important role for libraries, “digital access does not equal digital 
equity” (Martin, 2016, p. 34). Given the same level of access, students 
who are already privileged are more likely to receive better mentorship 
and instruction around new technologies (Reich & Ito, 2017) and are 
more likely to spend their screen-time on higher quality activities (Riley, 
2019). CL was developed with the intention of targeting less privileged 
learners to improve their learning experiences with technology. 

In 2015, the project team launched a DBIR project to design, develop, 
and implement a free and open-source resource for youth-serving library 
staff who wish to provide better learning experiences for the less privi
leged youth in their communities to reduce the above-mentioned digital 
inequalities. The result of the project was the ConnectedLib Toolkit 
(https://connectedlib.github.io), a suite of nine stand-alone but inter
related modules related to CL. The modules include an Introduction to 
Connected Learning, Connected Learning Programming, Community Part
nerships, Youth Development, Design Thinking, Mentoring, Community 
Mapping, Assessment and Evaluation, and Capacity. 

4. Methodology 

The study had three phases, which together demonstrate how DBIR 
was applied in a library setting. The first phase took the form of in
terviews and observations of library settings in order to understand how 2 A term that describes primary and secondary school in the U.S. 
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youth-serving staff were incorporating technology and CL principles 
into their youth programming (Davis, Subramaniam, Hoffman, & 
Romeijn-Stout, 2018; Subramaniam et al., 2018). In the second phase, a 
variety of participatory design (PD) techniques were utilized to design 
the Toolkit, working with library staff in person and virtually (Bon
signore et al., 2013; Fails, Guha, & Druin, 2013; Penuel & Gallagher, 
2017). In the third phase of the project, library staff built knowledge and 
capacity to apply and conduct CL programming through use of the 
Toolkit. 

4.1. Phase 1: surfacing persistent problems of practice 

During the first phase of the project, researchers sought to uncover 
the challenges that youth-serving staff in public libraries faced in their 
teen programming, particularly in relation to CL. The project team 
began with a literature review of existing research on and application of 
CL in libraries, which became the white paper Connected Libraries: 
Surveying the Current Landscape and Charting a Path to the Future (Hoff
man et al., 2016). Examining existing research provided the research 
evidence related to the multiple challenges associated with imple
menting CL that have been documented in the scholarly and practice 
literature. For example, researchers learned that there are multiple 
challenges associated with measuring outcomes in connected learning in 
informal learning environments, including a lack of assessment in
struments and unclear goals for connected learning programs (Hoffman 
et al., 2016). 

At the same time, the team conducted several focus groups and semi- 
structured interviews with over 90 youth-serving library workers in 40 
states and the District of Columbia. All participants worked in a public 
library in the U.S: 32% self-reported their libraries’ service areas as 
rural, 31% as suburban, and 37% as urban. Participants reported having 
from 1 year to 33 years of experience working in libraries (median = 5 
years; mean = 7.5 years). The participating youth-serving staff included 
front-end staff that served youth directly and youth services adminis
trators who created programs to be implemented by library staff. 

The researchers also observed youth programs in action at partner 
libraries to learn first-hand what CL can look like in public libraries. The 
following library systems were chosen as partners because (a) they 
consciously integrated CL into their teen programs; (b) they each have a 
significant presence of non-dominant youth within their service areas; 
and (c) they represent a range of population densities (urban, suburban, 
and rural). Providence Public Library in Rhode Island serves an urban 
area, Seattle Public Library in the state of Washington has branches in 
suburban settings, and Kitsap Regional Library, also in Washington, is 
located in a more rural setting – each serve 32%, 12%, and 10% of 
children living in poverty, respectively (rates derived from U.S. Census 
Bureau, 2017). 

To identify the key problems of practice faced by the library staff, 
researchers used a collaborative, iterative coding process of themes that 
arose from conversations with library workers, previously described in 
detail by Subramaniam et al. (2018). Many of the themes described 
common challenges associated with youth programming from the 
perspective of the youth-serving staff; for instance, many library workers 
felt that too many resources offered a “one size fits all” approach that, in 
actuality, was most appropriate for large, urban libraries. Other chal
lenges included obtaining youth voices in the design of programs, con
necting to teens’ lives outside of the library, and getting buy-in from staff 
with more traditional approaches to youth services. This list of themes 
was shared with the library partners and directly informed the next 
phase of the project. 

4.2. Phase 2: Collaborative and iterative design of the ConnectedLib 
Toolkit 

The researchers worked with the library partners to develop the 
Toolkit using both virtual and in-person PD techniques. PD is derived 

from Scandinavian efforts to democratize the design process, featuring a 
strong focus on allowing those who are going to use the technologies to 
have significant input throughout the design process, with participants 
as informants (informing the design) and design partners (participating 
in the entire design process), and not only as users and testers (Druin, 
2002; Floyd, Mehl, Resin, Schmidt, & Wolf, 1989). Due to the need to 
engage with diverse library staff and the challenge for the entire DBIR 
team to collaboratively design together at a physical location, online 
technologies such as the videoconferencing platforms Zoom and WebEx 
were used to engage in distributed PD, a mixture of co-located and 
distributed techniques to collect data (Danielsson, Naghsh, Gumm, & 
Warr, 2008; Obendorf, Janneck, & Finck, 2009; Walsh et al., 2012). As 
noted by Obendorf et al. (2009), “Distributed participatory design needs 
to cope with settings where stakeholders are distributed across various 
dimensions of time, space, and/or organization” (p. 52). In this case, 
team members were distributed across space and organizations, but 
most PD activities were synchronous. The distributed nature allowed for 
greater flexibility and a more diverse participant group. 

For the first virtual session, participants broke into two groups to 
independently brainstorm topics that should be covered by the Toolkit 
based on the list of themes uncovered in Phase 1. In the second session a 
few months later, the library partners were presented with drafts of two 
modules that had been developed based on their previous input. At that 
point, the modules were merely long text documents; however, Google 
Docs and Padlet (http://www.padlet.com) were used to collect ideas for 
new content and formatting. An in-person design session in June 2017 
used the layered elaboration method (Walsh et al., 2010) to capture it
erations of higher-level ideas associated with all the modules, such as 
their tone and style. In total, 15 library staff from the three partner li
braries participated in the design sessions as design partners and in
formants (many participated in more than one session). 

With the content of the Toolkit relatively settled, the next step was to 
finalize its presentation, in particular, the platform, module structure, 
and format. GitBook (http://www.gitbook.com) was initially consid
ered as a platform, as it fulfilled many of the goals for the Toolkit: open 
source, easy to maintain, easy to create, and with a discussion board 
function. After populating several GitBooks with the content from the 
modules, five youth-serving library staff recruited from the partner li
braries participated in “beta-trials.” These staff members had not 
participated in previous project activities and were completely or rela
tively new to the concept of CL, representing the desired audience. After 
short pre-trial interviews were conducted with each staff, they were 
given an orientation to the Toolkit and instructions on how to work 
through each module and provide feedback. Researchers also conducted 
a “think aloud” session with each staff as they worked through a 
different module. After participants had finished their beta trials, post- 
trial interviews were conducted, and their feedback was compiled. 
Based on negative feedback from the participating library staff, the re
searchers moved to a more customizable GitHub site using Jekyll, based 
on a template created by Mozilla (in use at https://mozilla.github.io/ 
curriculum-final/internet-health-basics/session01-intro-to-internet-he 
alth.html) and modified by TASCHA (in use at https://tascha.github.io/ 
D4D/module-one.html). After analyzing and integrating feedback into 
the final version of the Toolkit, it was ready for launch. Throughout this 
phase, the following data was collected: (1) For the design sessions: 
observation notes from the researchers, recording of these sessions, and 
the artifacts that were produced during these sessions; and (2) For the 
beta-trials, pre- and post-interview recordings, interview notes compiled 
by the researchers, recordings of the think-aloud sessions, and notes 
from the think-aloud sessions. 

4.3. Phase 3: developing knowledge and capacity 

The third phase, heavily informed by the previous phases and 
partially concurrent with Phase 2, focused on building knowledge about 
the application of CL in public libraries and building capacity to conduct 
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CL programming within public library systems through use of the 
Toolkit. 

The Toolkit distills the knowledge generated in Phases 1 and 2 
regarding the challenges that public libraries face in implementing CL 
programs from multiple stakeholders, the skills and support that staff 
need to develop such programs, and strategies they can use. These in
sights helped build up the knowledge that is needed to plan, design, 
develop, implement, and evaluate CL in various public library settings 
that serve diverse populations of teens, and fed it into the Toolkit. It had 
been the researchers’ intention to invite staff at the partner libraries to 
use the Toolkit to create CL programs that they would then observe. 
However, scheduling difficulties prevented this from being fully achie
ved—the partners required more time to develop their programs than 
was allowed for in the project timeline. 

The ConnectedLib Toolkit was officially launched at ALA Midwinter 
Meeting in January 2019, with an accompanying workshop for confer
ence attendees. That same year, the Toolkit was introduced even more 
widely through an online continuing education course offered by the 
Young Adult Library Services Association (YALSA). Due to strong de
mand, the course was offered three times, with 81 course completions. 
The Toolkit was also disseminated via workshops with state library 
agencies, guest lectures at library schools, and nationwide webinars for 
library staff. By using the flexible Toolkit in the way that best meets their 
individual needs (for instance, working through all the modules or 
selected ones to fill a specific knowledge/skill gap), public library staff 
build their own and their libraries’ capacity to develop and/or improve 
their CL programming for teens. The Toolkit teaches library staff ways to 
build their capacity for CL programs by leveraging external resources (e. 
g. via the content in the Community Partnerships or Community Mapping 
modules) and augmenting internal strengths (e.g. via the content in 
Assessment and Evaluation and Capacity modules). Fig. 1 summarizes the 
methods used at each stage of the project. 

4.4. Data analysis 

The researchers used thematic analysis (Boyatzis, 1998) to develop a 
coding scheme for the data collected from interviews and focus groups in 
Phase 1. After two researchers individually coded one interview tran
script, the whole team discussed and refined the codes and their defi
nitions. In the second stage of analysis, two other researchers 
independently applied the established codes to another data source and 
calculated Cohen’s kappa statistics for each code (average Kappa sta
tistic = 0.76, range = 0.31–1.00). They discussed areas of disagreement 
until they reached consensus on all coded excerpts. The researchers 
repeated this process three times until they achieved satisfactory levels 
of reliability for all codes (average Kappa statistic for final round of 
coding = 0.98, range = 0.76–1.00) (Landis & Koch, 1977). Having 
achieved this, two researchers divided the codes between them and 
coded the remaining data sources independently using the qualitative 
analysis software Dedoose. Researchers took notes on themes that 
appeared frequently, and linked participants’ responses to the research 
questions. 

For Phase 2 and Phase 3 data, to analyze the co-design sessions and 
pre- and post- beta-trial interviews, researchers used an inductive 
approach with constant comparative analysis (Strauss & Corbin, 2007) 
to develop codes. Based on these codes, the research team developed 
categorical themes aligned with the research questions. Trustworthiness 
of analysis in Phase 2 and 3 were established through triangulation (by 
using multiple data sources as mentioned above) (Glesne & Peshkin, 
1992) and member checks (participants examined the prototypes of the 
content of the Toolkit at various fidelity levels) (Creswell, 2007). 

5. Findings and discussion 

While researchers experienced a variety of challenges and benefits at 
differing scales, this paper shares the salient challenges and benefits that 

were experienced repeatedly throughout the different phases of the 
project. Wherever appropriate, the adaptation that the DBIR approach 
helped illuminate is highlighted. The paper reflects on how this adap
tation helped build knowledge about the application of CL in public li
braries and build capacity to conduct CL programming within public 
library systems. 

5.1. Established DBIR challenges and their manifestation in the library 
context 

5.1.1. The diversity of youth-serving library staff 
This work highlights the challenge of identifying a comprehensive 

set of persistent problems of practice and constructing content, exam
ples, format, and pacing in the Toolkit when working across libraries 
whose staff have varied responsibilities, educational backgrounds, and 
resources that are available to them to plan, design, develop, implement, 
and evaluate CL. Through the use of the DBIR method, not only were 
researchers able to illuminate the complexities of this existing variation, 
they were also able to create knowledge in the form of the content in the 
Toolkit that takes these variations into consideration. 

Library staff in public libraries serve youth in varied ways.3 Fig. 2 
displays some of the most common titles held by Phase 1 participants. 
Some of these youth-serving staff serve teens exclusively, some serve 
teens and children, and some are at the leadership level where they 
identify and provide training for youth-serving staff in their library 
system. In rural and small libraries, many of the staff with the title 
“Librarian” serve everyone in their community. They are often the single 
person at their library, or they have one or two half-time staff to assist 
with the library’s entire portfolio of programming and services. 

Through the interviews in Phase 1, researchers learned that these 
titles and responsibilities are often unrelated to the training or back
grounds of the staff who hold them. Some staff have a master’s degree in 
Library and Information Science (MLIS), but they hold titles such as 
“associate librarian” or “community assistant librarian.” Others have 
only high school diplomas, but they are “teen services librarian” at their 
library.4 

Larger library systems have an entire team of youth-serving staff, 
logistical and financial support to plan and design programs and ser
vices, sometimes planned a year in advance. In contrast, some small and 
rural libraries tend to have less staffing and resources (Swan, Grimes, & 
Owens, 2013), and tend to plan programs on the fly. Phase 1 revealed 
that these small and rural libraries face unique challenges, such as being 
dependent on the provision of external support and partnerships that are 
available within their community to develop CL programs (Davis et al., 
2018; Real & Rose, 2017). 

The extent of variations represented among youth-serving library 
staff as described above is intricate, compared to K-12 teachers who 
often have a designated subject/grade level to focus on and similar 
educational backgrounds through their teacher training programs. 
While rural schools and rural libraries obtain additional funding from 
their states through a funding formula, the resource allocation for rural 
and small libraries is far less than what rural public schools typically 
receive (Showalter, Klein, Johnson, & Hartman, 2017; Swan et al., 
2013). 

Following are two examples of how the DBIR process was used to 
adapt the Toolkit to acknowledge and account for these differences. In 
the Introduction to CL module, researchers co-created with library staff in 

3 These position titles mentioned in the paper were self-reported by partici
pants in the study. These titles have different responsibilities based on the li
brary system, branch, and type (urban, rural, suburban) of library. 

4 Participants were not specifically asked about their educational back
grounds because some may be uncomfortable sharing their educational back
ground information. Hence, this is based on information that was shared 
voluntarily by 48 participants in Phase 1 in the interviews. 
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Phases 2 and 3 a method to analyze their strengths and weaknesses that 
will allow them to create short-term and eventually long term-goals for 
CL programming at their libraries (see Fig. 3). In another example, the 
Community Mapping module allows library staff to scale asset mapping 
based on the variations detailed above (see Fig. 4). 

5.1.2. Distributed decision-making 
Libraries around the U.S. do not follow a standard programming 

calendar (unlike school districts) for program design and implementa
tion. Program design and implementation are also often distributed in 
terms of who decides what programs to offer and when, who conducts 
community mapping and partnership building, and who plans, designs, 
and executes them. On one end of the spectrum, decisions are made at 
the departmental level—for example, the head of youth services or the 
youth services consultant decides the arc of programming that they will 
offer the entire year, plans and designs the programs, and shares the 

Fig. 1. A summary of methods used in DBIR in a public library context.  

Fig. 2. A word cloud representing some of the many titles held by project participants.  
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Fig. 3. Creating short-term and long-term goals for CL.  

Fig. 4. Asset mapping — Scaling up or scaling down.  
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plans with front-end youth-serving library staff to implement with their 
communities. At the other end of the spectrum is a library staff who 
directly examines community needs, plans the programs, and imple
ments them with and for youth. This work demonstrates that there are 
multiple variations of decision-making processes between these two 
spectrums. 

While these tensions appear in K-12 contexts as well, there is a 
greater degree of standardization in the development and dissemination 
of school curricula at a state and/or county level, as well as greater 
standardization in the roles that public school administrators, depart
ment heads, and teachers play in the planning and implementation of 
curricula. The informality of the library setting gives rise to considerably 
less standardization and more distributed decision making. A youth- 
serving staff may not be involved in a community mapping process, 
but may receive the data from the team that did the community map
ping. A youth-serving staff may receive an outline for a CL program from 
their head of youth services team, but may have to figure out how 
mentors should be recruited for the program. Such distributed decision- 
making were observed at different stages of CL program in all phases of 
the project, which informed the breakdown of the individual modules 
and content within each module. The nine modules are organized in a 
manner whereby library staff can go through the content of the modules 
to learn more about specific aspects of CL that they need without 
requiring them to go through modules sequentially. For example, if a 
library staff is interested in measuring the outcomes of an existing CL 
program, they can dive directly into the Assessment and Evaluation 
module to learn how to design and develop an evaluation plan and 
relevant assessment tools. 

5.2. Established DBIR benefits and their manifestation in the library 
context 

5.2.1. Balancing practicality and rigorous research 
The DBIR approach afforded a balance between practical and 

research-based approaches in order to develop generalizable knowledge 
on the most effective ways to support library staff in gaining the skills 
necessary to implement CL-inspired youth programs. Similar to the need 
for diverse researcher-practitioner teams when implementing DBIR in K- 
12 contexts, in a library setting, it was soon apparent that solutions to 
the challenges identified in Phase 1 required drawing on research evi
dence from a variety of scholarly fields (not only library and learning 
science scholars that formed part of the DBIR team), such as human- 
computer interaction and public health. For example, many library 

staff did not have effective strategies for obtaining youth voices in the 
design of their programs. The Design Thinking module was co-created 
with the library staff, drawing from the research work done in the 
human-computer interaction field (i.e. Clegg, Ahn, Yip, Bonsignore, & 
Pauw, 2016). This module was customized to apply to the library 
context by incorporating examples from the library settings that were 
co-created with participating library staff. See Fig. 5 for examples of 
design challenges that youth-serving librarians can create from the 
Design Thinking module. 

Other modules drew on real-world examples from staffs’ knowledge. 
In some instances, customized examples were derived from non-library 
organizations, something not readily available in the library-focused 
scholarly or practice-based literature. For example, the Community 
Mapping module provides multiple examples of different non-library 
organizations that have built community asset maps and also content 
provided by the project’s partners. Modules like Community Mapping 
develop staff’s capacity and knowledge to embrace technological and 
cultural changes of the future. Given the application of CL in library- 
based programming was still emerging during the project, DBIR illu
minated the areas where researchers needed to draw from the experi
ences and knowledge of their own DBIR team and from other published 
evidence of scholars and practitioners outside of the team. The Phase 2 
and 3 co-design work allowed the customization of these experiences 
and knowledge into the library context. 

5.2.2. Various design roles for practitioners 
This work highlights the benefits of involving library staff in all 

phases of DBIR as design partners and informants, as well as the users 
and testers of the Toolkit (Druin, 2002). This work represents one of the 
few examples to utilize the DBIR approach in a library context to 
develop a professional development tool with library staff taking on all 
four design roles throughout the project. Many recent professional 
development tools and programs geared towards librarians are designed 
with librarians playing one or two of these roles (mostly as users and 
testers) (Myhill, Hill, Link, Small, & Bunch, 2012); involve one or two of 
the DBIR principles (Morehouse, Vitak, Subramaniam, & Liao, 2020); or 
represent solely researcher- or practitioner-archived or developed con
tent (ALA, 2018). The DBIR approach engaged library staff in the design 
and implementation of the Toolkit: (1) as informants via interviews, 
focus groups, and site visit observations in Phase 1 of the study to surface 
the problem of practice; (2) as design partners and testers via in-person 
and virtual PD sessions, and beta-trials in Phase 2 of the study to 
collaboratively and iteratively design the prototype modules of the 

Fig. 5. Example of design challenges in the Design Thinking module.  
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Toolkit; (3) as users, testers, informants, and design partners via in- 
person and virtual PD sessions, webinars, and online courses in Phase 
3 of the study to develop knowledge of how library staff can learn and 
implement CL programs; and to develop their capacity to embrace 
technological and cultural changes of the future. 

While the benefits of research-practice partnerships and the various 
roles that practitioners can play in DBIR projects have been well- 
documented in K-12 DBIR work, library staff can play nuanced roles 
in the context of accommodating the tremendous differences in library 
practices as discussed in section 5.1.2 above. Existing models and pro
fessional development content and training for libraries are typically (a) 
inspired by surveys on youth-serving public library staff conducted by 
professional organizations (Public Library Association, 2018); (b) 
created by staff development individuals in local public library systems 
(Public Library Association, 2018); (c) presented as one-time webinars, 
lectures, or conference formats (Braun et al., 2018); (d) created and 
facilitated solely by public library staff without the involvement of 
someone from another learning context (Braun et al., 2018); and/or (e) 
solely researcher- and ivory-tower inspired professional development 
programs (Myhill et al., 2012). These approaches need to be reconsid
ered or augmented using the DBIR approach to derive the benefits of 
having library staff take on multiple design roles, as demonstrated in this 
work. 

Being able to take one or more design roles is important because of 
the time commitment involved in DBIR work. Many rural and small li
braries have very limited staff and/or staff who do not work a full-time 
schedule (Swan et al., 2013, p. 9). The library staff member who is 
juggling everything at their library branch is likely not able to take time 
to participate in multiple PD design sessions but can participate as an 
informant in Phase 1. On the other hand, Kitsap Public Library, the rural 
partner, had more resources and staff time to allocate, hence their staff 
participated in all the phases. Involving librarians across the U.S. in such 
varied design roles throughout the lifecycle of the project yielded con
tent that is useful for a wide variety of youth-serving library staff, 
regardless of their exposure to CL, available resources, and institutional 
supports. 

6. Conclusion 

This work contributes new insight into (1) innovative approaches to 
the design of professional development resources that meet the varied 
needs of youth-serving public libraries across the U.S. and (2) how 
established challenges and benefits associated with DBIR play out in an 
informal learning context such as public libraries. With respect to the 
first contribution, this work demonstrated the value of establishing long- 
term researcher-practitioner partnerships; involving library staff in all 
phases of DBIR as design partners and informants; incorporating real- 
world examples from both libraries and relevant non-library organiza
tions; drawing on insights and best practices from a broad range of 
scholarly fields; and ensuring that all resources are flexible enough to 
work within the distributed, non-standardized context of public library 
systems. Although there exist conceptual frameworks that have estab
lished “what” constitutes a paradigm shift in library-focused profes
sional development and put forward strong aspirations to re-envision 
professional development for youth-serving staff (Braun et al., 2018; 
Public Library Association, 2018), this research work filled a need to 
demonstrate “how” to create and implement professional development 
resources in a way that embraces this recommended shift by designing 
for librarians with librarians using the DBIR method. With respect to the 
second contribution, this work surfaced many of the same challenges 
and benefits associated with implementing DBIR in school settings. 
However, the informal context of a public library gave these challenges 
and benefits a unique flavor. The greater variety of roles that library staff 
assume in comparison to teachers, as well as the greater degree of 
distributed decision making and lack of standardization across library 
systems, serve to magnify known challenges associated with DBIR. This 

magnification is of a sufficient degree to warrant a distinct approach to 
the implementation of DBIR in a library context. For instance, efforts 
should be made to involve from the outset, the full spectrum of library 
configurations and staff roles in order to ensure that all problems of 
practice are sufficiently and fully identified and incorporated into the 
intervention design. This may require a broader set of researcher- 
practitioner partnerships than is typically seen when DBIR is 
employed in school contexts. In these ways, this work highlights both 
the value to libraries of using a DBIR approach to intervention design 
and the value to DBIR scholarship of exploring the unique context of 
libraries. 
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