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Abstract 
 
Objective: This study explores the root causes that undermine successful 
collaborations between scientists and their library liaisons to improve 
outreach to this population. 
 
Methods: This paper uses the Five Whys Technique to explore the reasons 
why many scientists are unaware of the breadth of services offered by 
liaison librarians. Existing outreach strategies that address these obstacles 
are interpreted through the lens of implementation science theories and 
process models, including Normalization Process Theory.  
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Abstract Continued  
 
Results: A total of four recommendations—two for liaison librarians and 
two for libraries as institutions—are provided to enhance the perceived 
value of liaison services. The recommendations for individuals include 
aiming to understand scientists’ needs more comprehensively and actively 
increasing the visibility of services that respond to those needs. Those for 
libraries focus on cross-functional teams and new forms of assessment.  
 
Conclusions: These recommendations emphasize the benefits of 
collaboration to liaisons, to library programs at large, and to the faculty that 
liaisons serve. Implementation science can help librarians to understand 
why certain outreach strategies bring success, and how new services can be 
implemented more effectively. 
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Introduction 
 
Liaison librarian roles have transformed in response to the eScience research 
environment. Adapting to the changing needs of scientists requires liaisons to 
expand their traditional roles in reference and collection development to provide 
guidance in areas like data management, scholarly communications, and 
systematic reviews. Yet despite this diverse expertise, scientists are often unaware 
of the breadth and depth of liaison services.  
 
This paper examines existing outreach strategies through the lens of 
implementation science, a research field focused on moving innovations more 
quickly and efficiently into practice. By explaining why certain outreach strategies 
are successful, existing recommendations can be implemented more strategically. 
Through these analyses, we recommend steps that can be taken by both individual 
librarians and institutions to increase the perceived value of liaison services. The 
recommendations for librarians include developing a deeper understanding of 
scientists’ needs and actively increasing the visibility of services that respond to 
those needs, while those for libraries demonstrate the value of cross-functional 
teams and emphasize the need for new forms of assessment. 
 

Literature Review 
 
The first references to liaison librarians in academic libraries began in the early 
1970s, often used interchangeably with “subject specialists.” Liaisons at this time 
were primarily department-based and considered experts at the intersection of 
librarianship and the subject of the department they supported. Over the following 
decades, these librarians have developed an increasingly broad range of 
responsibilities in the university. Miller and Pressley (2015) reported on these new 
roles through multiple surveys conducted at 67 Association of Research Libraries 
(ARL) member institutions. Besides new competencies, they found that the extent 
of collaboration between librarians and researchers was also growing. Liaisons are 
increasingly integrated in the research lifecycle of their departments and are even 
developing relationships with non-academic units at their universities including 
athletic departments, career centers, and campus diversity groups. 
 
Liaisons have been adapting in response to the myriad information and data needs 
presented by research 2.0 or eScience, the new paradigm of scientific research 
that is defined by increased interdisciplinary collaboration, computational methods, 
and data-intensive approaches (Garritano & Carlson 2009; Koltay 2019; Tenopir et 
al. 2014). The proposed involvement of liaison librarians includes everything from 
the management and curation of research data to evaluating and assisting in 
scholarly publishing and research impact, providing systematic or scoping reviews, 
and even co-teaching with faculty (Johnson 2018). Allen and Chavez (2018) 
discuss how the liaison program models at the University of South Florida Libraries 
have evolved from academic appointments for particular departments or subjects 
to positions providing expertise that many or all disciplines might benefit from, 
such as research support, data management, or intellectual property expertise.  
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Researchers themselves have been slow to notice or embrace these changes. In a 
survey of 323 medical library users, Tennant et al. (2006) found that only 43% 
were aware of liaison services, despite 72% knowing the identity of their assigned 
liaison. Even when liaisons are visible to their users, they may not be seen as 
having the necessary expertise to be collaborators (Koltay 2019; Seale & Mirza 
2019). Furthermore, many libraries may have begun offering research data 
management services too late, with the consequence that “researchers themselves 
started supporting themselves, because the library might not have shown any 
clear intention to provide services” (Koltay 2019, p. 76). 
 
Although many of these trends apply to liaison librarians assigned to departments 
across all academic disciplines, the situation is especially dire in the sciences. 
Bright (2018) found in a survey of 2,650 liaisons that “respondents who supported 
STEM areas expressed more negative faculty relationship building experiences”  
(p. ii). Science liaison librarians therefore have a particularly urgent need to build 
credibility and rapport if they are to realize their goal of a more collaborative 
service model. As Palumbo, Bussman, and Kern note, “a liaison’s communication 
with science faculty and students is critical for meeting their teaching, learning, 
and research needs” (2021, p. 599).  
 
Liaison librarians are aware of these challenges and have sought diverse solutions 
to communicating their new capacities. These include deploying outreach 
strategies to improve upon engagement with faculty (Buehler 2020; Silver 2014), 
or even incorporating marketing as a formal requirement in librarianship degrees 
(Polger & Okamoto 2013). The University of Florida conducted a study on the 
effectiveness of its liaison librarian program and found that despite a widespread 
lack of awareness about the roles of liaisons, the faculty, staff, and students who 
utilized their services were satisfied with the program and would recommend it to 
others to use in the future (Tennant et al. 2006).  
 

Methods 
 
The authors are part of a graduate student cohort participating on an IMLS Laura 
Bush 21st Century Librarian Program grant (RE-13-19-0027-19). The Collaborative 
Analysis Liaison Librarians (CALL) project studies the evolving roles of science 
liaison librarians and the information needs of the scientists with whom they 
collaborate. This paper discusses the results of an exercise intended to allow the 
authors to establish a foundation in the literature during the first semester of their 
graduate program and to explore existing recommendations for improving 
outreach to scientists. Following this exercise, we reviewed models from the field 
of implementation science and used these theories to explore why certain outreach 
strategies are successful and how they can be implemented more effectively. We 
reviewed these models because translational research, implementation science, 
and the diffusion of innovation (DOI) theory are frameworks for increasing 
visibility and the uptake of something new. An IMLS grant objective is increasing 
collaborative potential between researchers and their liaisons. 
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The first step of this exercise was to employ the Five Whys Technique to explore 
the myriad causes of a problem and to illuminate mitigation strategies. The Five 
Whys Technique was first developed by Toyota Motor Company in the 1930s (Liker 
2004). It consists of asking the question “Why?” five times to get to the root cause 
of a problem. By continuing to ask “Why?” it is possible to explore the  
cause-and-effect relationships between a problem and the root cause. This 
technique also teaches users to identify the various additional factors that may 
cause a problem along the way. Figure 1 showcases a visual template for following 
the Five Whys Technique (Serrat 2017). 

 
The student research group was asked to focus on intermediary challenges 
between a problem (scientists do not go to academic libraries to meet their 
information needs) and a predetermined root cause (scientists are unaware of 
liaison services). While it is typical of the Five Whys Technique to begin by defining 
the problem, the root cause is not usually identified until the conclusion of the 
process. However, the objective in this study is not to uncover a previously 
unknown root cause. As demonstrated in the preceding literature review, there is 
already evidence that scientists are unaware of the breadth of liaison services. Our 
study explores the intermediary causes to highlight the variety of ways in which 
liaison librarians can intervene through outreach. 
 
These points of possible intervention are referred to in the Five Whys Technique as 
countermeasures or mitigation strategies (Liker 2004). By analyzing each 

Figure 1: The Five Whys Technique. From “The Five Whys Technique,” by O. Serrat, 
Knowledge solutions: Tools, methods, and approaches to drive organizational performance 
(p. 309), 2017, Singapore: Springer. Copyright 2017 by Asian Development Bank.  
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intermediate issue between the problem and the root cause, the user can develop 
strategies to prevent each problem from happening in the future, or that could 
assist in reducing the negative impacts from those problems. Creating 
countermeasures for each identified interim problem contributes to the 
overarching goal of addressing the root cause of a problem instead of solving it 
only in the short-term (Liker 2004). 
 
Although countermeasures offer possible solutions to the problems identified with 
the ‘Five Whys’ methodology, they are not necessarily operationalized into clear 
steps for enactment. To produce actionable recommendations, the 
countermeasures were considered through the lens of theoretical and practical 
models of implementation science. The progenitor of these models is Diffusion of 
Innovation (DOI), a theory long used in business and economics to explain 
consumer behavior in response to new technologies (Rogers 1995). DOI has more 
recently transformed into a new branch of scientific research known as 
translational research. Rather than focusing on knowledge generation as an end, 
translational research prioritizes studies with practical applications and is 
contrasted with so-called basic research. While translational research methods 
have been widely adopted across disciplines, they are especially common in 
medical research. The final stage of translational research activities is often 
referred to as implementation science, the study of how knowledge is 
disseminated and adopted into clinical practice (Mayo Clinic 2021; Westfall et al. 
2007).  
 
This paper uses Nilsen’s (2015) tripartite division of implementation science into 
theories, process models, and evaluation frameworks. Implementation theories 
provide “a clear explanation of how and why specific relationships [of variables] 
lead to specific events” (Nilsen 2015, p. 2). Many implementation theories 
describe these variables as barriers and enablers of a desired behavior or 
outcome. In contrast to theory, process models and evaluation frameworks 
provide concrete instructions for implementation and its subsequent assessment. 
Often, they make use of a specific theoretical model, especially its characterization 
of barriers and enablers. Examples of each type of implementation research were 
considered to identify how the countermeasures could be transformed into 
actionable recommendations for improving scientists’ awareness of and 
engagement with liaison librarians. 
 

Findings  
 
This paper uses the Five Whys Technique to identify the intermediary steps 
between a behavior (scientists do not go to academic libraries to meet their 
information needs) and its root cause as identified through the literature review 
(scientists are unaware of liaison services). Because the same root cause can be 
precipitated by multiple issues, two research groups worked independently to 
develop two pathways for comparison. One group used a deductive approach, 
brainstorming a pathway before consulting the literature to confirm or revise the 
pathway, while the other group used an inductive approach, initially looking to the 
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literature to identify issues to create a pathway. Both strategies required multiple 
rounds of iteration over two weeks to develop pathways that flowed sequentially 
and were supported by the literature. During this work, the groups used a 
combination of synchronous and asynchronous online communication including 
video conferencing, instant messaging, shared documents, and a citation 
management system.  
 

Deductive Pathway 
 

The problem: The researcher doesn’t go to an academic library to get 
information. 

Why is that? The researcher preferred to search on their own. 

Why is that? People prefer the method requiring the least effort when 
searching for information and see consulting an academic library as more 
effort. 

Why is that? It takes more effort to contact a librarian because the library 
has not established a relationship with the research community. 

Why is that? There is a lack of communication between individual 
researchers and librarians. 

Root cause: They didn’t know the capabilities of a science liaison librarian. 
 
Like information seekers of all types, scientists often prefer to search on their own 
(Markey 2019) because easy access is a crucial determinant of  
information-seeking behavior (Allard, Levine & Tenopir 2009; Bates 2005). 
Researchers may perceive outreach to the library as more effort because there are 
not strong relationships between the library and research community, on the 
institutional or individual level (Bates & Delaney 2015; Bryant et al. 2020; Gibson 
& Dixon 2011). Often this is despite perceived effort by both groups to develop 
relationships. For example, Brown and Swan (2007) found in interviews with 
researchers and librarians that both felt they were the ones responsible for 
initiating contact.  
 

Inductive Pathway 
 

The problem: The researcher doesn’t go to an academic library to get 
information. 

Why is that? The researcher views their department and field as  
self-sufficient. 

Why is that? The researcher historically has their needs met by turning to 
their department faculty and colleagues in their field for information. 

Why is that? Beginning with their undergraduate education, the researcher 
never received library instruction. 

Why is that? Librarians' contributions to research are undervalued or 
misunderstood in the university setting. 

Root cause: They didn’t know the capabilities of a science liaison librarian. 
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Scientists often meet their information needs within their own communities, by 
consulting their department faculty and colleagues (Birdsall 1992). This is a 
strategy that is learned early in their careers, as students in undergraduate STEM 
programs are less likely to receive library instruction than students in other 
programs of study (Quigley & McKenzie 2003). A lack of early exposure to library 
services is compounded by the fact that “academic librarians often find themselves 
without a named and acknowledged role” in research, providing services that users 
may interpret as administrative support rather than knowledge generation 
(Applegate 2019, p. 302). Regardless of whether they have faculty status in their 
institutions, librarians’ roles are not always understood or valued. 
 

Countermeasures  
 
As mentioned previously, a component of the Five Whys methodology is the 
exploration and introduction of countermeasures to combat the issues proposed at 
all stages of the Five Whys. After the initial Five Whys exercise, each group was 
asked to explore possible countermeasures for at least three of the five whys, 
including the root cause. The inductive pathway group started from the root cause 
and worked backwards, establishing countermeasures for the root cause and the 
two whys preceding. The proposed countermeasures all focus on visibility and the 
forms of collaboration liaison librarians can participate in to increase their visibility, 
such as partnering with other organizations on campus (Healy 2010), embedding a 
liaison librarian into first-year STEM courses (Zhang et al. 2015; Ferrer-Vinent & 
Carello 2008), and establishing a Research Platform Team, modeled after 
University of South Florida Libraries (Allen & Chavez 2018).  
 
The deductive pathway group approached countermeasures by looking at the Five 
Whys collectively, developing four categories of countermeasures that address the 
Five Whys as a whole. Those categories are: Know the researcher needs (Johnson 
2018; Miller & Pressley 2015), assess outcomes and communicate them (Corrall 
2015; Cox 2016; Falcone 2016), create “research commons'' spaces (Corrall 2015; 
Luckert 2016), and take individual relationship building seriously (Eldridge et al. 
2016; Oliver et al. 2019). Ultimately, all these proposed countermeasures address 
the root cause and emphasize collaboration: collaboration amongst liaisons, 
collaboration with other University partners, and collaboration with researchers. 
These countermeasures are the foundation for this paper’s recommendations, and 
implementation science is the vehicle used to transform those countermeasures 
into recommendations.  
 

Implementation Models 
 
Each countermeasure is ultimately concerned with changing a behavior to mediate 
the problem. As a result, the most relevant implementation theories are those that 
describe the necessary conditions for sustained changes in behavior, such as 
Normalization Process Theory. Also referred to as institutionalization, 
normalization is the final stage in the original Diffusion of Innovation model and 
indicates that what was formerly innovative is now routine. May and Finch (2009) 
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describe normalization as four iterative, non-sequential processes that relate to 
how individuals both understand and participate in a new activity. Table 1 displays 
these four concepts alongside the operational questions they invoke and the 
investment which they require. The operational questions identified in this table 
are used in the recommendations section to demonstrate how liaison outreach 
strategies can promote normalization. 
 
Table 1: Stages of Normalization Process Theory (Table by authors, Adapted from 
May and Finch (2009), Sociology, p. 547-9, tables 1 and 2). 

 
Key to these operational questions are people and the institutions they operate 
within. Grol and Wensing (2004) identify six individual and organizational levels at 
which barriers or enablers to normalization might occur. With some adaptation 
from the context of healthcare to that of the university library, these levels are: 
the feasibility of the new behavior itself; the motivations and knowledge of both 
individual librarians and individual researchers; the social norms of the institution, 
including its leadership and culture; organizational factors such as size and 
departmental structures; and economic factors. Identifying which of these levels 
will impede or move forward a behavior is essential for implementing realistic 
outreach strategies that facilitate normalization. This is inherently dependent on 
the specific context and will vary by the individuals and institutions involved. 
 
But while the local context should always be accounted for, there are some 
common strategies to addressing barriers and encouraging enabling factors. 
Implementation science scholars have designed numerous “process 
models”—generalized frameworks focused on stages of implementation that are 
common across different contexts. This turns the focus from local context to the 
factors that are associated with a particular phase of implementation in general. 
For example, an early stage of implementation may benefit from a top-down 
communication style, whereas collaboration is more successful during later stages. 
Most importantly, process models allow for the examination of factors that aid in 
moving between stages. Davis et al.’s (2007) process model identifies the concept 
of “linking agents.” These are internal constituents with “sufficient knowledge 
about an innovation and the adopting social system to act as a bridge between 
resource and user systems” (p. 3). While librarians have a long history as campus 

  Coherence 
Cognitive 
Participation 

Collective 
Action 

Reflexive 
Monitoring 

Operational 
question 

What is the 
work? 

Who does the 
work? 

How does 
the work get 
done? 

How is the work 
understood? 

Investment Meaning Commitment Effort Comprehension 
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connectors, it is important for successful outreach that they recruit as many 
additional linking agents as possible. 
 

Recommendations  
 
The following four recommendations are a distillation of the countermeasures. 
These were originally identified as mitigation strategies for the problems identified 
through the five whys technique, but they have been combined and modified to 
incorporate the concept of normalization. While the audience of this paper leads us 
to make recommendations only for libraries and librarians, we have included 
proposed “linking agents” for each recommendation, as a reminder that the 
process will require constituents from across the university.  
 
Recommendation 1: Liaison librarians should be proactive in assessing 
researcher and department needs. 

 
Liaison librarians themselves must be normalized to a new type of collaborative 
research. An essential first step in this normalization is ensuring that they  
know–rather than guess–the needs of the researchers they work with (Johnson 
2018; Miller & Pressley 2015). Needs assessments can be achieved through 
several different strategies such as focus groups and surveys, direct 
communication and conversations, and the review of written information from 
departments and researchers (i.e., strategic plans, websites, and faculty 
bibliometrics). Needs assessments are the groundwork for effective outreach, 
especially given the wide array of service offerings available. 
 
It is equally important that current and future liaisons are prepared to meet the 
needs that are identified through these assessments. This includes sufficient 
continuing education opportunities as well as the addition of courses focused on 
science librarianship in LIS curricula. Ensuring new graduates enter the workforce 
with the skills and training necessary to understand the needs of researchers and 
their departments is imperative. However, improved education can provide a 
basis, but cannot replace the on-the-job experiences that lead to an understanding 
of the unique needs of a specific institution’s researchers.  
 

What is the 
work? 

Who does the 
work? 

How does the 
work get done? 

How is the work 
understood? 

Identifying and 
preparing for 
collaborative 
opportunities 

Primary: 
Liaison librarians 
 
Linking Agents: 
LIS faculty; 
LIS professional 
associations 

Needs 
assessments; LIS 
education; 
Continuing 
education 

Given time and 
resource 
constraints, it is 
necessary to 
prioritize service 
options. 
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Recommendation 2: Liaison librarians should actively seek out 
opportunities to increase their visibility and enhance perceived value. 

 
Whereas the first recommendation focuses on normalizing liaisons to a more 
collaborative model, this recommendation emphasizes normalization for scientists. 
Embedding library instruction in first year STEM courses can increase the visibility 
of science liaisons and lead scientists to more consistent use of library resources 
throughout their careers (Ferrer-Vinent & Carello 2008; Zhang et al. 2015). In 
addition to embedding library instruction in first-year courses, it would be prudent 
to have students complete a yearly refresher course regarding the services the 
library—and liaison librarians—has to offer. Involving library staff in earlier stages 
of STEM programs can help establish long-term habits of understanding library 
services and turning to library staff.  
 
Liaison librarians can further demonstrate their value to the campus community by 
working with organizations on campus to increase their visibility. Healy (2010) 
found that by connecting with student and faculty organizations on campus, new 
communication avenues opened and allowed librarians additional opportunities to 
promote library services. Another study that utilized focus groups to assess 
researchers’ opinions of the library services at the University of Kansas revealed 
that the faculty lacked the time to discover what services the library could provide 
them with (Johnson 2018). To better convey the value of liaison librarians to 
scientists, it would be helpful to create a better flow of communication between 
the liaisons and the faculty in a department (rather than only communicating 
between a liaison and the department head). Potential offerings from the liaison 
librarians could include a workshop to help the faculty understand the services 
offered, an email service to remind researchers of the liaisons’ availability, or  
pop-up advertisements on the library’s research portal.  
 
 
 
 

What is the 
work? 

Who does the work? 
How does the 
work get done? 

How is the work 
understood? 

Developing 
relationships. 

Primary: 
Liaison librarians 
 
Linking Agents: 
STEM faculty; 
Campus partners 
(Office of Research, 
Office of Technology, 
research institutes) 

Embedded library 
instruction;  
Faculty outreach; 
Joint workshops 
and programming  

Scientists value 
library services 
when they are 
exposed to them.  
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Recommendation 3: Libraries should form cross-functional teams for both 
the implementation and the ongoing operations of liaison models. 

 
Existing liaison librarian models now require far more skills than any one person is 
likely to possess (Johnson 2020; Kranich et al. 2020), underscoring the need for 
collaborative liaison team models. These required skills are diverse and cover a 
wide array of services and expertise the library and liaisons can offer. It is no 
longer feasible for a single liaison to be proficient in every skill. Kranich et al. 
(2020) emphasizes the need for enhanced liaison teams that pool together the 
specialized knowledge multiple colleagues contain and work together to 
communicate this shared knowledge. “Such transformation requires teamwork to 
leverage expertise and advance research” (Kranich et al. 2020, p. 290).  
 
An example of this type of team can be seen at The University of South Florida 
Libraries. After examining their current liaison structure, library staff developed a 
new model titled the Research Platform Team (RPT) model, the purpose of which is 
to establish deeper relationships with researchers that lead to active participation 
in the research process. This model consists of four areas of focus and a variety of 
library staff participate in each area.  
 
The RPT model is just one example of how libraries can restructure their liaison 
programs to emphasize collaboration amongst different liaison librarians and with 
research faculty. A special issue of Research Libraries Issues published by the 
Association of Research Libraries focused exclusively on this idea of transforming 
the liaison model into cross-functional teams to not only help alleviate the 
workload of individual liaisons, but to also better serve faculty research. The 
University of South Florida Libraries’ Research Platform Team model is highlighted 
in this issue, as well as programs at MIT Libraries, the University of Guelph 
Library, University of California Riverside Libraries, and the University of Texas at 
Austin Libraries (Baughman and Groves 2018). 
 

What is the 
work? 

Who does the work? 
How does the 
work get done? 

How is the work 
understood? 

Responsive 
organizational 
structuring.  

Primary: 
Library administration 
 
Linking Agents: 
Campus 
administration; 
Campus partners 
(Office of Research, 
Office of Technology, 
research institutes); 
Liaison librarians  

Restructuring 
library 
departments;  
Joint workshops 
and programming; 
Joint hiring; 
Library in-reach 
(working groups, 
informal  
co-learning)  

Supporting 
eScience research 
requires 
coordinated 
service offerings 
that re-imagine 
traditional 
divisions.  
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Recommendation 4: Libraries should experiment with new forms of 
assessment that better convey the value of liaison models and occur 
throughout the phases of implementation.  

 
Finally, libraries must recognize that current strategies for assessing success may 
not be sufficient for evaluating the new range of activities liaisons offer. When new 
activities are introduced, care should be taken to ensure that assessment 
strategies will adequately address them, and if necessary new assessment 
methods should be introduced. Assessment should strive to measure the success 
of both new and current models (Kranich 2020), and to measure the outcomes of 
a service, demonstrating its value (Falcone 2016).  
 
One proposed framework for liaison assessment considers Engagement, Teaching 
and Learning, Collection Development and Management, Research Support, and 
Scholarly Communication and Digital Initiatives as five crucial components of 
liaison work and provides assessment strategies for each (Resnis & Natale 2020). 
For example, in Scholarly Communication, they suggest tracking if researchers can 
deposit their work in institutional repositories or publish in open access journals in 
part due to assistance from librarians. Or, in Research Support, detailed tracking 
of consultations for a better understanding of what researchers want and need 
from librarians.  
 
However, they are accomplished, it is also important that assessments are both 
continuous and clearly communicated. By publishing assessments that occur 
throughout the implementation process, libraries share valuable information about 
how success was achieved, allowing other institutions to more readily replicate the 
implementation process. Assessments should also be shared with external 
constituents. The outcomes derived from assessments can be an important tool to 
demonstrate value, but to do so the findings must be communicated to users 
outside of the library. 

 

What is the 
work? 

Who does the work? 
How does the 
work get done? 

How is the work 
understood? 

Conveying 
impact. 

Primary: 
Library administration 
 
Linking Agents: 
Campus 
administration; 
Liaison librarians; 
Faculty collaborators; 
LIS faculty 

Revision of existing 
performance 
metrics; 
Documentation of 
successes and 
challenges; 
Research to 
validate new 
assessment models  

Collaborative 
service models 
produce benefits 
that are not easily 
demonstrated by 
existing metrics.  
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Discussion  
 
These recommendations emphasize the benefits of collaboration to liaisons, to 
library programs at large, and to the faculty that liaisons serve. Implementation 
science can help librarians to understand why certain outreach strategies are 
successful and how new services can be implemented more effectively. While 
implementation must always address local context to be successful, this paper has 
focused on generalizable concepts, including Normalization Process Theory and 
linking agents. However, there are limitations to both the recommendations and 
the methodologies used in this paper, highlighting a need for future research.  
 
Serrat (2017) provides some broad critiques inherent in the Five Whys 
methodology, including the “low repeat rate of results” (p. 310) that can lead to 
vastly different conclusions for the same problem. Although we attempted to 
control for this possibility by intentionally identifying two distinct causal pathways, 
there are likely others that were not explored. Because alternate intermediate 
problems would also produce distinct countermeasures, the recommendations in 
this paper are necessarily only one set of possible mitigation strategies among 
others. 
 
An additional limitation concerns the application of implementation science to 
librarianship. In healthcare, the intervention itself is tested in clinical trials prior to 
implementation. In most libraries, a particular liaison model will not have 
undergone such rigorous scrutiny. As a result, problems in implementation cannot 
readily be differentiated from problems in the liaison model itself. While our 
recommendations primarily focus on improving implementation, careful attention 
must also be paid to developing an evidence-based liaison program. 
 
Liaison librarians’ roles and job functions are unique to organizations, including 
their size, resources, and culture. In this paper we discuss generalizations and 
recognize that these proposed solutions may need to be adapted or reconsidered 
based on the needs of an organization. This is particularly salient regarding 
differences in institutional size and resources. Given the size of some liaison 
programs, where one librarian may be responsible for serving researchers across 
numerous disciplines, some of these recommendations may need to be scaled 
down or may not be applicable at all. These recommendations are not intended to 
be adopted all together by every liaison program, and the tables provided with 
each recommendation establish who and how a recommendation could be 
implemented, helping to discern which would be best for an individual liaison 
program. These tables also help distinguish between the roles and responsibilities 
of individual liaisons and those of management.  
 
Besides being a source for implementation science research, translational research 
centers in the health sciences also offer a model for what increased librarian 
collaboration in eScience research might look like. In response to increasing 
quantities of medical research at the turn of the century, Davidoff and Florance 
(2000) proposed specialized reference services by a professional they called an 
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informationist. From its conception, the informationist was imagined as an 
embedded position that bridged content specialization and information work. While 
the new position was promoted by the Medical Library Association (MLA) and the 
National Library of Medicine (NLM), it was not always embraced by medical 
librarians themselves, nor by the medical researchers it purported to support 
(Federer 2014). Nevertheless, it has continued to grow and transform in response 
to user needs in data services, finding a new home within centers for translational 
research (Kilham 2018), and serving as a model for other forms of embedded 
librarianship (Federer 2014; Lyon 2016; Stowell Bracke 2017). It would be 
instructive to examine its history through the lens of implementation science, 
understanding why it has persisted and how it might be adapted in the context of 
information work in other science settings. Studying both what aspects of the 
informationist were positively received by medical researchers, as well as which 
aspects were negatively received can provide a fuller understanding of how to 
improve science liaison librarianship.  
 
Finally, there is also a lack of research on collaborations between external science 
organizations and academic libraries. As a result, the preceding findings can only 
be speculatively extended to outreach to governmental or private industry 
scientific researchers. As scientific research is increasingly multi-institutional, this 
is an area that would benefit from further exploration.  
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