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Abstract 

As science and technology libraries continue to evolve, specialized research support services are 

developed and offered at academic institutions or research organizations. Making sense of this 

changing landscape and determining the best programs for an institution can be a daunting task, 

especially for early-career librarians. This article aims to provide an overview of various small to 

medium size non-traditional or specialized research support services in academic and special 

libraries serving Science, Technology, Engineering and Mathematics (STEM) disciplines. A 

systematic search of five databases was conducted for articles that described the development 

and implementation of research support services. Non-traditional or specialized research support 

services identified in this scoping review fall in the following areas: bibliometrics/altmetrics, 

data management services, geographic information systems, patents, and systematic reviews. The 
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paper provides a detailed foundation for novice and experienced STEM librarians to offer 

innovative library services or enhance existing research support services. 

Introduction  

For early-career Science, Technology, Engineering and Mathematics (STEM) librarians, the 

academic landscape is daunting to unravel (Hackenberg 2000; Beck & Callison 2006; Garritano 

& Carlson 2009; Tchangalova 2009). It is crucial for new STEM librarians to have a firm 

understanding of the various programs and services offered in academic and special libraries to 

ensure that they are establishing a career that is both productive and rewarding, as well as 

experienced librarians seeking to add value through additional programs and services. 

Information overload is spreading in the scholarly community, and thus a need for synthesis of 

research evidence has been recognized by today’s policymakers, managers, researchers, and 

practitioners. Collecting and analyzing primary studies to make important decisions is a time-

consuming process (Borah et al. 2017). For librarians, systematic and scoping reviews can be 

beneficial to identify strengths for various services they currently offer or plan to offer in the 

future. Scoping reviews typically involve a rigorous process of planning, identifying, selecting, 

and synthesizing the evidence based on a specific research question (Arksey & O’Malley 2005). 

While the systematic reviews include a critical appraisal of the included studies, the scoping 

reviews aim “to map the literature on a particular topic or research area and provide an 

opportunity to identify key concepts; gaps in the research; and types and sources of evidence to 

inform practice, policymaking, and research” (Daudt et al. 2013). 

This study aims to survey the various research support services to inform future programming in 

libraries serving STEM disciplines. The research team conducted a scoping review of the 

literature describing small to medium sized programs in research support services offered in 

special or academic STEM libraries, or libraries serving STEM departments or units. The 

included studies offer services that generally can be accomplished without multiple actors across 

departments, collaborations, and dependencies. While the included studies may seem large, 

either fiscally or departmentally, they are generally simpler in terms of scope for an early-career 

librarian to reasonably execute at least some of the components of the entire service suite. 

Definitions Used for this Study 

STEM Disciplines 

Though commonly accepted as referring to science, technology, engineering, and mathematics, 

there are discrepancies amongst organizations as to which sciences are included in STEM 

definitions (Gonzalez & Kuenzi 2012; U.S. Immigration and Customs Enforcement 2016). The 

National Science Foundation (NSF) has adopted a broad definition, including social sciences 

such as economics and politics within STEM, whereas the Department of Homeland Security 

and Immigration and Customs Enforcement (ICE) defined STEM as “engineering, biological 

sciences, mathematics, and physical sciences, or a related field.” Related fields involve 

“research, innovation, or development of new technologies using engineering, mathematics, 

computer science or natural sciences.” The authors of this scoping review used the narrower 

definition that excluded the social sciences and medicine, as these areas have been covered 

exhaustively by other scholars for inclusion in this scoping review (Mann & Weightman 2013; 

Hardi & Fowler 2014; Falconer 2015; Ludeman et al. 2015; Knehans et al. 2016; Roth 2018; 

Kung & Chambers 2019). 



STEM Library 

The American Library Association (date unknown) currently identifies four types of libraries: 

academic, public, school, and special libraries. This paper aims to identify research support 

services in academic and special libraries that offer unique opportunities to work with scientists 

and researchers in STEM disciplines. Smaller institutions and organizations usually have only 

one library supporting all disciplines, including STEM, while larger institutions may have 

several libraries on campus dedicated to serving particular disciplines or schools. For the purpose 

of this scoping review, articles and other sources are included regardless of the library size as 

long as it is serving faculty, students, staff, and researchers in STEM disciplines. 

Research Support 

The library profession has undergone many changes over the years, and librarians have 

transitioned from a focus on collections to service-oriented information professionals. Walter 

(2011) mentioned a “service turn” in libraries. The library is valued less for its physical 

collection and more for its scope and quantity of distinctive services, marked by a unique method 

of engagement or a connection with a campus’ mission, identity, or history. These “distinctive 

services” will vary from library to library. But are there services that should be considered 

universal? What kinds of services would then be considered non-traditional or specialized? 

Dempsey (2013) discussed a “shift to engagement” where the libraries begin to assess user’s 

needs, anticipate changes in the user’s environment/expectations, and build services to intersect 

those needs. Auckland (2012) outlined the many responsibilities of reference librarians, 

including systematic reviews, knowledge of databases, metadata creation, virtual networking 

advisory, data mining, measuring effect and quality of research, and data preservation. Goetsch 

(2008) described subject librarians as “renaissance librarians” who assist researchers with 

research consulting, information lifecycle management, networked and unique collection 

building, and information mediation and interpretation. 

As users seek assistance at different stages of the research lifecycle, universities are moving 

toward hiring functional experts: librarians with high proficiency in areas such as geographic 

information systems (GIS), data management services, online learning, technology, 

programming, scholarly communication, and assessment (Jaguszewski & Williams 2013). Other 

examples of research support include grant support, copyright consultations, digitization, 

assistance with data software, and digital scholarship (Johnson 2017; Chang et al. 2018; Cooper 

et al. 2019; Dohe et al. 2019). 

This scoping review focuses on non-traditional or specialized research support services dedicated 

to supporting faculty, students and scientists engaged in research work. Since it takes some time 

for early-career librarians to build campus relationships and seek collaboration at a larger scale 

with greater impact to the larger organizational community, the findings are limited to small and 

medium scale services and programs that could be implemented with a small number of library 

colleagues or departmental faculty. More traditional services were excluded from the scoping 

review, such as interlibrary loan, information literacy instruction (e.g., one-shot instruction, 

competitions, orientations, scavenger hunts, speaker panels, etc.), embedded librarianship, 

makerspaces and other similar services as they are not considered specialized or non-traditional 

research support services. For example, much of the literature on makerspaces extends beyond 

the setting (academic or special libraries) laid out in this framework, as well as focuses on 

educational support rather than research support. Additionally, developing makerspaces are a 

large-scale endeavor for an academic or special library to develop and would not fall under the 

scope of a small to medium-sized library service. 



Objectives 

The SPICE framework developed by Booth (2006) was used in the development of the research 

question: What are the small to medium size, non-traditional or specialized research support 

services in academic and special libraries serving STEM disciplines? (Figure 1). 

 
Figure 1. The SPICE framework used for this scoping review 

 

Methods 

The research team consisted of a librarian with training in systematic review techniques (NT), 

librarians with a science background (NT, JC), librarians with expertise in data visualization (JC, 

AT), and a library graduate student (AP). This study followed the Scoping Reviews (PRISMA-

ScR) Checklist (Tricco et al. 2018), which is provided in Appendix 8. 

Identifying Search Terms 

Prior to conducting the scoping review, three approaches were used to identify keywords and 

combinations of terms to yield the most appropriate results: preliminary searches, visualization, 

and a survey. The first preliminary search was conducted in February 2019 across all EBSCO 

databases licensed by the University of Maryland (UMD) Libraries. Since the authors were 

collaborating with faculty on research projects, as well as offering research assistance regularly, 

the following truncated terms and phrases emerged and were used for this first round of 

preliminary search: "science-technology librar*" AND (collaborat* OR “research support” OR 

“research service*” OR “research consultation*” OR “research assistance”). A second 

preliminary search was also conducted across all EBSCO databases using the Science & 

Technology Libraries subject field (DE=Descriptor) that was “exploded” to include other sci-

tech library subject headings (Appendix 1). Searching EBSCO databases simultaneously using 

the Choose databases feature allowed the authors to identify the highest number of results and to 

decide on the number of databases to search for this scoping review (Appendix 1 and Appendix 

2). Some emerging themes included research support through information literacy, building 

infrastructure for data management, exploring technology for research, etc. Related articles were 

scanned for keywords supplied by authors, subject terms, words in titles, and abstracts in the 



following areas: librarians collaborating with faculty in teaching students to conduct research 

(Salisbury & Mattice 2016; MacDonald 2018); librarians managing big data (Antell et al. 2014; 

Johnson 2017); librarians propagating open science (Ogungbeni et al. 2018); librarians as 

partners in e-science (digital services) (Hunter et al. 2010); fostering collaborations with shared 

virtual reality technology (Smith & Bridle 2018); and engagement through collections, 

instruction, and reference (Hubbard 2017). 

Second, to capture all literature pertinent to the research topic, three librarians (JC, NT, AT) 

tested text mining and data visualization tools (Voyant, Systematic Review Accelerator, Tableau, 

Gephi, JSTOR Text Analyzer, and VOSviewer) to identify additional search terms in paper 

abstracts from the preliminary searches. They concluded that these tools required a cumbersome 

level of data cleanup and formatting producing very few additional search terms (Coalter et al. 

2019). Print dictionaries and online thesauri were also consulted to identify related words, 

synonyms, and subject headings. 

Finally, a survey with eight questions was developed (Appendix 3). The UMD Institutional 

Review Board (IRBNet ID#1409490-1) approved the survey, and it was sent to nine STEM-

related listservs and discussion groups consisting of more than 5,443 subscribers (Appendix 4). 

Data were collected and managed using REDCap electronic data capture tools hosted at UMD 

(Harris et al. 2009; Harris et al. 2019). The goal was to reach out to other STEM librarians via 

email to discover new search terms based on libraries’ names and job titles. Seventy-one 

librarians participated in the survey but none of them shared any studies, reports, books, or other 

grey literature that was relevant to this scoping review. However, six participants shared their job 

descriptions, four participants mentioned that they were offering a spectrum of data management 

services, one participant’s library was currently exploring the development of a bibliometrics 

service, and two were providing a suite of research support services including grants and 

funding, digital scholarship, open research, publishing and copyright, text and data mining, and 

data visualization. The final list of search terms is presented in Appendix 5. 

Developing a Search Strategy 

One librarian (NT) created the search strategies (Appendix 6) and obtained expert advice for 

further improvement by email from a well-known Biomedical Information Specialist from the 

Netherlands (Wichor Bramer, e-mail message, April 11, 2019). Another UMD librarian with 

agricultural and natural sciences subject expertise provided feedback on the search terms 

(Stephanie Ritchie, personal communication with authors, April 16, 2019). After discussing the 

terms with other co-authors (JC, AP, AT) for inclusion as shown in Appendix 5, the search terms 

from the three main concepts, librarians/libraries, STEM, and research support, were combined 

with Boolean and proximity operators. Truncation was applied when necessary. The search 

strategy was checked for syntax and punctuation errors using a variety of tools, including the 

autocorrect feature in Microsoft Word and Grammarly, PRESS guidelines (McGowan et al. 

2016), and BalanceBraces.com (Coalter et al. 2019). A single line search strategy was used for 

easier reproducibility and time efficiency (Bramer et al. 2018). The final search strategy was 

translated into the bibliographic databases of interest. Due to the large number of results obtained 

from the designed search strategy, one author (JC) used Google Books Ngram Viewer to inform 

when a particular term started to be a hot topic over the research span (Coalter et al. 2019). 

Although Google Books Ngram Viewer is designed to track the frequency of terms in Google 

books, the authors of this review found it valuable for tracking when a particular search term 

started to be heavily used in monographs. This technique provided additional insight on 

emerging topics in the literature. Based on this exploration, the results to scholarly literature 

were limited to those published between 1990 and 2020. 

https://voyant-tools.org/
https://sr-accelerator.com/#/
https://www.tableau.com/
https://gephi.org/
https://www.jstor.org/analyze/
https://www.vosviewer.com/
https://app.grammarly.com/
http://www.balancebraces.com/
https://books.google.com/ngrams


Study Selection 

Eligible articles included academic institutions and special libraries reporting on “unique” 

services (as defined) to STEM researchers involving areas such as infrastructure, services, and 

policy related to libraries. All types of articles reporting on research support services were 

considered, including qualitative and quantitative methods such as focus groups, interviews, 

statistical data, or anecdotal evidence. Articles describing health, medical, and hospital libraries 

were excluded because these publications were out of scope of this review. To develop the final 

set of inclusion criteria, the 4,242 records obtained from the preliminary searches as shown in 

Appendix 1 and Appendix 2 were imported into CADIMA, a free online tool that supports 

systematic review conduct and report. Two investigators (JC, AP) independently pilot tested the 

study selection on a random sample of records from the preliminary searches. They resolved the 

conflicts through discussion and consultation with a third member (NT). A list of inclusion and 

exclusion criteria are presented to assess the articles found during the preliminary searches and 

predetermined decisions (Table 1). There was no restriction on the geographical location, but 

results were limited to those published in English for the scoping review. 

Table 1. Inclusion and exclusion criteria 

SPICE 

Framework 

Inclusion Criteria Exclusion Criteria 

Setting Academic or special libraries 

serving STEM disciplines  

K-12 school libraries (media 

libraries), public libraries, and 

health, medical and hospital 

libraries. 

Population Scientists, engineers, and 

researchers (students, faculty, or 

staff) in STEM disciplines 

Any researcher outside of the STEM 

disciplines as defined (e.g., health, 

medical or hospital) 

Intervention/ 

Exposure 

Small or medium size scope, 

non-traditional or specialized 

service (such as scholarly 

communication, data 

visualization, statistical 

consulting, systematic review, 

etc.) 

Traditional services such as 

interlibrary loan, specialized library 

instruction (e.g., R programming, 

scholarly communication, standards, 

etc.), makerspaces, course reserves, 

institutional repositories, etc.   

Comparator Filling a need that was not 

being met in the population 

previously 

N/A 

Evaluation Any evidence of service 

evaluation, success, lessons 

learned, potential for future 

service development or benefits 

for the library and its users.   

N/A 

https://www.cadima.info/


 

Data Sources and Literature Search 

The authors agreed on a selection of appropriate databases based on their preliminary searches 

and current UMD Libraries’ subscriptions. On April 22, 2019, a search was performed in four 

EBSCO databases – Academic Search Ultimate, Education Source, Library & Information 

Science Source, and MASTERFile, as well as in Web of Science. The results were imported into 

Zotero, a bibliographic management software, for deduplicating results across databases and 

screening the records. An updated search was executed on August 12, 2020 to identify more 

recent publications. The primary author (NT) independently applied inclusion/exclusion criteria 

to all title/abstract studies. If relevancy was difficult to ascertain from an abstract, the full text 

was consulted. 

In addition, citation searching was performed in reference lists of literature reviews, systematic 

or scoping reviews discovered by the initial searches, as well as the reference lists of included 

studies. All authors also checked specific library journals for relevant research support services: 

Issues in Science and Technology Librarianship, Journal of eScience Librarianship, Journal of 

Map & Geography Libraries, Reference and User Services Quarterly, and Science & Technology 

Libraries. A manual search was also performed in the conference papers of the Engineering 

Libraries Division of the American Society for Engineering Education. The authors searched 

Google in incognito mode to minimize the effects of saving the browsing history, as well as 

using Google Advanced Search, including limiting document types (.pdf and .doc) and site 

domains (.edu, .org, .gov). Using a Google Scholar search methodology as described in two 

studies by Bramer et al. (2016, 2017), the authors of this paper reviewed the first 200 records 

from each search string developed for the five services identified in this review (Appendix 6). 

Through this supplementary searching, 17 articles were identified based on title and/or abstract. 

Data Abstraction and Analysis 

Once the studies that met the inclusion criteria were identified for inclusion in this review, the 

relevant data from each study was extracted. For each study, one investigator (NT) obtained the 

data in an Excel spreadsheet, while two members (JC, AT) checked for relevancy and accuracy. 

Extracted data included publication information, country of origin, library type, service type, and 

summaries, main outcomes, and program evaluations. The aim was to examine the size and scale 

of the implemented study to identify small and medium scale research support services that a 

STEM librarian could use to either enhance existing services or initiate and lead the development 

of new innovative ones. 

Results 

Literature Search 

A PRISMA diagram displaying the number of results at various stages of this research process is 

presented in Figure 2. A total of 24,720 records were retrieved from database searches, and after 

removing duplicates, 19,873 records were screened by title and abstract. One hundred sixteen 

records were selected for full text review. Forty-five papers met the inclusion criteria. 

http://www.zotero.org/


 
Figure 2. PRISMA flow diagram of search and study inclusion process 

Characteristics of Included Studies 

Key information and main outcomes were summarized from each of the included 45 articles 

(Appendix 7). Figure 3 shows the distribution of studies involving research support services by 

year for 1990-2020.  

 
Figure 3. Number of included studies by year of publication 

 

The most common non-traditional or specialized research support services described fall into the 

following areas: data management, geographic information systems, bibliometrics/altmetrics, 

patents, and systematic reviews (Figure 4). 

 



 
Figure 4. Number of included studies describing research support services 

Figure 5 shows the publication venues for the 45 studies. The Journal of Academic Librarianship 

and Library Trends led the list with five articles each. 

 
Figure 5. Number of included studies by publication 

The number of non-traditional or specialized research support services are presented by country 

in Figure 6. The majority of the services described in the included studies were offered in the 

United States. 

 
Figure 6. Research support services by country 



Discussion 

The number of publications of non-traditional or specialized research support services increased 

after 2006 and remained steady over the years with a higher number being published in 2018 

(Figure 3). The following synthesizes and discusses the studies included within the context of the 

five areas identified earlier in Figure 4: data management services, geographic information 

systems, bibliometrics and altmetrics, patents, and systematic reviews. 

Data Management Services (n=21) 

Approximately half of the 45 included articles in this scoping review described the development 

and implementation of data management services. Summaries of each article are included in 

Appendix 7. The 21 studies included in this scoping review trace the evolution of research data 

management services from 2006 to 2019 (Figure 7). Early articles emphasize data discovery and 

access to collections (Steinhart 2006; Read 2007). In 2008, the first discussion of institutional 

data repositories appeared, along with a discussion of data archiving and storage services 

(Choudhury 2008; Delserone 2008; Garritano & Carlson 2009). Transitioning from traditional 

library services to offering more specialized research support requires assessing the users’ needs 

(Peters & Dryden 2011; Williams 2013) and acquiring new skills in data curation (Nelson 2011). 

Data management plans are more regularly discussed in the literature by 2013 along with an 

increased emphasis on user training by librarians (Choudhury 2013; Raboin et al. 2013; Shen & 

Varvel 2013; Akers et al. 2014). More recent articles emphasize the importance of cross-

functional partnerships (Chiware & Mathe 2015; Choudhury 2017), data visualization support 

(Ogier et al. 2018), and computational literacy (Oliver et al. 2019). 

A major concern is the lack of librarians with the necessary skills to provide data management 

services (Akers et al. 2014) and academic institutions globally took various approaches in 

meeting this demand for specialized skills. In South Africa, the administration at the University 

of Pretoria took the lead to travel and learn from international experiences with research data 

management services (van Deventer & Pienaar 2015). 

 
Figure 7. Timeline of data services described in the included studies 

In the United States, the University of Minnesota hired a “science librarian cohort” to support 

interdisciplinary collaborations between researchers (Delserone 2008). The University of 

Arizona Libraries hired additional staff with specialized skills to lead workshops on 

computational literacy and open science (Oliver et al. 2019). Purdue University Libraries 

supported the Center for Authentic Science Practice in Education (CASPiE), an undergraduate 

research center funded by the National Science Foundation (Garritano & Carlson 2009). Through 

this collaboration, they realized core skills for librarians that they already have and provided 

advice on how to further enhance these skills on the go. Virginia Tech Newman Library also 

took the collaborative approach and formed a team of disciplinary data and informatics 

consultants, enabling collaborations across disciplines and various units on campus (Griffin & 

Lawlor 2019). A similar approach was used by three institutions – University of Wisconsin 

Madison, University of Massachusetts Amherst Libraries and Tufts University – that developed 



their research data management services after the National Science Foundation began requiring 

Data Management Plans in grant proposals (Raboin et al. 2013). Data visualization consultation 

is another aspect of the data management services that STEM libraries may offer (Ogier & 

Stamper 2018). 

In the United Kingdom, the University of Cambridge developed a “community of Data 

Champions,” a peer-to-peer training program (Higman et al. 2017). Higman and colleagues 

(2017) described a creative, nonmonetary reward system to motivate participants in this 

“community of practice.” Participants in this program include Ph.D. students, lecturers, data 

managers, librarians, or support staff equipped with skills to train their departmental colleagues 

in best practices of data management and sharing. 

There are various approaches described in the included studies for the initial stages of research 

data management service development (Table 2). Several articles described services that filled 

previously unmet needs, so most evaluation activities were preliminary in nature and related to 

the establishment of new services. Study authors evaluated data management service success 

through patron surveys (Read 2007; Choudhury 2013), attendance data for instructional sessions 

and consultations (Shen & Varvel 2013; Higman et al. 2017), number of training sessions (Oliver 

et al. 2019) and the growth of data in institutional repositories (Choudhury 2017). To plan the 

data management services, researchers’ data practices were evaluated in two studies (Walters 

2009; Patterton et al. 2018). Lessons learned were described in two studies providing insights 

and challenges for creating a new service (Choudhury 2013; Ogier & Stamper 2018). 

Researchers also provided anecdotal evidence of the success of the data management services 

which resulted in more connections between librarians and faculty (Peters & Dryden 2011), and 

practical recommendations for service development (Raboin et al. 2013). Other measures of 

success mentioned in the included studies were user satisfaction and increased awareness of the 

data management services (Steinhart 2006; Williams 2013; Chiware & Mathe 2015), as well as 

identified potential collaborative projects between librarians and researchers (Delserone 2008; 

Garritano & Carlson 2009; Nelson 2011). 

Table 2. Activities at the beginning of the data management planning 

Activities Studies 

Surveys to assess the research needs of 

their academic communities 

Read 2007; Walters 2009; Choudhury 2013; Akers 

et al. 2014; Ogier et al. 2018; Patterton et al. 2018 

Interviews, dialogues, and consultations Choudhury 2008; Delserone 2008; Walters 2009; 

Nelson 2011; Peters & Dryden 2011; Shen & 

Varvel 2013; Choudhury 2013; Williams 2013; 

Akers et al. 2014; van Deventer & Pienaar 2015 

Development of Research Data 

Management policies 

Steinhart 2006; Walters 2009; Akers et al. 2014; 

van Deventer & Pienaar 2015 

Building an infrastructure that is 

embedded within researchers’ workflow 

and processes 

Chiware & Mathe 2015; Choudhury 2017 



Geographic Information Systems (n=11) 

There were eleven studies that provided insights into the development of GIS services at a 

STEM Library or a library serving researchers in STEM disciplines. Before embarking on the 

planning, developing and implementing a formal GIS service, March (2011) explored the 

researchers’ needs, while Sweetkind-Singer and Williams (2001) visited other universities’ GIS 

labs, and Kinikin and Hench (2005) surveyed academic libraries with GIS services to learn about 

existing practices and to provide a road map for authors to solicit administrative support. A 

similar approach was undertaken by Macfarlane and Rodgers (2008) who hired two interns from 

the Geography Department of the Middlebury College. The interns assessed the needs for GIS 

support on campus, promoted the GIS applications through print materials and electronic 

newsletter, and provided workshops and individual consultations to researchers. The University 

of Kansas responded to their users’ research needs by increasing the subject expertise of their 

existing staff and acquiring the necessary technology and resources (Houser 2006). Building a 

dedicated lab space for course work and research, as well as offering a suite of specialized GIS 

workshops were some of the effective approaches taken by the universities (Sweetkind-Singer & 

Williams 2001; Houser 2006). Allocating funding for the acquisitions of hardware and software 

proved to be crucial for launching a successful GIS service (Suh & Lee 1999; Kinikin & Hench 

2005; March 2011). 

Scaramozzino et al. (2014) described GIS service models at five academic libraries and provided 

“a rich collection of experiences, lessons learned, and […] challenges from among the library 

GIS community from which program managers can learn as they continue to develop.” Two 

studies described a three-level service and software use (Abbott & Argentati 1995; Boissé & 

Larsgaard 1995), while one study provided insights into providing GIS services in a single 

location in a library rather than in departmental labs (Sweetkind-Singer & Williams 2001). 

Policy implementation is outlined in three studies (Abbott & Argentati 1995; Suh & Lee 1999; 

Scaramozzino et al. 2014). In addition to building the infrastructure for the provision of GIS 

services, it is equally important to recognize the amount of time librarians spend in research 

consultations. Through the analysis of the GIS consultation statistics, Parrish (2006) identified 

the types of patrons in order to conduct research consultations in an effective and efficient 

manner. 

Success of GIS service implementation is measured quantitatively through the collection of 

statistics on the number of research consultations (Parrish 2006; March 2011; Scaramozzino et 

al. 2014), instruction sessions (Scaramozzino et al. 2014), workshop attendance (Houser 2006), 

and GIS lab use (Olson 2004). Using qualitative methods, authors evaluated their services by 

collecting feedback from their users (Olson 2004; Houser 2006). One study measured success 

through an increased number of GIS stations and the addition of a full-time and a part-time staff 

to meet GIS service demand (Kinikin & Hench 2005), while two studies reported an increased 

awareness of GIS applications among students and researchers (Sweetkind-Singer & Williams 

2001; Macfarlane & Rodgers 2008). Based on their experiences with the implementation of the 

new GIS service, several studies provided recommendations on meeting the users’ needs (Abbott 

& Argentati 1995; Suh & Lee 1999), and on exploration of funding opportunities (Boissé & 

Larsgaard 1995). 

Bibliometrics and Altmetrics (n=6) 

Bibliometrics and altmetrics services were another category of research support in academic 

libraries. The six studies described the development of the bibliometric or altmetric services to 

support research using a variety of approaches (Ball & Tunger 2006; Drummond & Wartho 



2009; Delasalle 2011; Gumpenberger et al. 2012; Nelson 2016; Abernethy & Holderied 2018). 

Due to the increased number of requests for citation metrics, the United States Environmental 

Protection Agency in Research Triangle Park expanded their reference services to include 

Research Impact Reports and Article Impact Reports to address the demand (Abernethy & 

Holderied 2018). Exploring new metrics such as altmetrics, as well as data visualization tools to 

create reports of high quality, allowed librarians to bring more value in their current service 

offerings (Nelson 2016; Abernethy & Holderied 2018). A similar approach was undertaken by 

the University of New South Wales, where the library developed the Research Impact 

Measurement Service to support the university’s strategic goals (Drummond & Wartho 2009). 

Several case studies outlined the benefits from these transformed services, such as providing 

valuable information to researchers for grant applications, tenure, and promotion, and 

institutional comparison (Ball & Tunger 2006; Drummond & Wartho 2009; Delasalle 2011; 

Abernethy & Holderied 2018). 

While the previously described approaches led to enhancing an existing service and bringing 

value to the libraries, the University of Vienna established a separate Bibliometrics Department 

and formed an inter-institutional working group charged to coordinate all university units dealing 

with bibliometric activities (Gumpenberger et al. 2012). As a result, the department was engaged 

in different areas, such as teaching, consultations, organizing events, developing partnerships, 

participating in projects, and scientific output.  

Two services were evaluated informally, based on customer input and counts of published 

reports (Drummond & Wartho 2009; Abernethy & Holderied 2018;), while other studies 

highlighted the benefit of positioning the library as a value-added service provider to the existing 

traditional services (Ball & Tunger 2006; Delasalle 2011). One study demonstrated the success 

of the bibliometric research support service through the expansion of services to include outside 

organizations, hosting conferences and more (Gumpenberger et al. 2012). Altmetrics were 

discussed as a potential strategy for helping engineering faculty to identify interdisciplinary 

research collaborators and create an online social presence that raises faculty professional 

profiles and increases the impact of their research (Nelson 2016). 

Patents (n=5) 

Five articles that described a patent service in libraries serving STEM disciplines were identified 

(Thomas 1991; Zhang 2009; Feng & Zhao 2015; Irvin 2018; Zhang & Peng 2018). 

With their educational roles, STEM librarians are well suited to incorporate patent searching in 

their instructional and reference efforts and highlight these underutilized resources of scientific 

contributions (Thomas 1991; Zhang 2009; Irvin 2018). The University of Saskatchewan 

developed a systematic patent training program based on the analysis of citation patterns of all 

the patents granted to the university (Zhang 2009). The team-based patent service offered at the 

Nanjing Technology University Library provided a detailed description of the planning, 

development, and implementation of this program (Feng & Zhao 2015). Another service model 

is the four-tiered patents service that could be easily integrated into the regular reference service 

activities (Thomas 1991). Recognizing different types of users and their information needs 

offered professional development opportunities for early-career librarians to deepen their subject 

expertise in the patents field (Thomas 1991; Zhang & Peng 2018). 

Patent service evaluations differ across studies. Two studies measured success through users’ 

appreciations and anecdotal evidence (Thomas 1991) and highlighted several benefits such as 

professional development opportunity for library staff and increased visibility of the library. In 



another study, a bibliometric analysis of an institution’s patents was used to inform, enhance, and 

target a patent searching training program (Zhang 2009). 

Systematic Reviews (n=2) 

STEM librarians are taking initial steps in developing systematic review services as more 

scientists and engineers are starting to use this methodology in their research activities. The 

team-based systematic review service at the University of Minnesota (Riegelman & Kocher 

2018), as well as the three-tiered model at the University of Maryland in College Park 

(Tchangalova et al. 2020), presented successful practices beyond the health and medical 

libraries. Both studies presented measures of success including statistics, feedback from 

researchers and anecdotal evidence. 

Limitations 

Limitations should be considered when interpreting the findings of this review. First, the 

included articles focused only on small and medium scale projects that would be beneficial to 

early-career librarians or those interested in new research support services to chart the areas 

where they initially could direct their efforts. Second, only full-text articles in English were 

included, thereby excluding research published in other languages due to the lack of reliable 

translation services. Third, although the literature search strategies were extensive, some studies 

may have been missed due to the following reasons: (1) the use of the Boolean operator NOT 

may have excluded STEM articles that also included health science or medical libraries; or (2) 

because the search terms have failed to identify these relevant studies. For example, in the search 

strategy the term “geography” was included, but not “geographic,” “geographical,” “GIS,” and 

“Geospatial,” and thus articles related to GIS programs and services may have been missed. 

Since the scoping review only includes scholarly output, the analysis included here does not fully 

capture the scope of new research support services in academic and special libraries with a 

STEM focus. Many of these new services are featured on library web sites, discussed at 

conferences, or described in less formal publication venues. A greater emphasis on publishing in 

the searchable literature by all STEM librarians would provide both new and experienced 

librarians with a more complete understanding of the types of services that could be possible in 

their own libraries. 

Conclusion 

The studies examined in this scoping review frequently reported the establishment of services in 

data management and GIS. These are areas that offer many opportunities, along with associated 

challenges, for further development, especially with the emergence of new technology tools. 

Patent and bibliometrics/altmetrics services are not as frequently described in the literature, and 

future program descriptions and studies are welcomed to share successful practices, challenges, 

and opportunities. The small number of systematic review services identified in this review 

highlighted an opportunity for STEM librarians to share best practices in this direction. In 

today’s information-saturated environment, librarians who learn the systematic review 

methodology and implement these services will be able to participate as valuable contributors to 

research projects with faculty in STEM disciplines. 

This scoping review presents a systematic overview of the published literature on non-traditional 

or specialized research support services in academic and special libraries. It summarizes the 

literature on innovative services in the STEM libraries and offers inspirational ideas for 

enhancing existing services or developing new ones based on target audiences. This study will be 



beneficial to all STEM librarians, especially the ones at the beginning of their careers, who 

would like to bring more value to the services they offer, thus increasing the impact of their 

libraries. 
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