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ABSTRACT 

This article reports on a cross-disciplinary, cross-institutional exploratory study of school 

librarians’, public librarians’, and high school science teachers’ perceptions of and experiences 

with inter-professional collaboration to support science learning. This study explores: 1) the 

perceptions and experiences of professional librarians and science teachers regarding inter-

professional collaboration, including barriers to collaboration; 2) the perceptions of professional 

librarians and science teachers regarding the relevance of 21st Century Skills to the teaching of 

science; and, 3) the perceptions and experiences of professional librarians and science teachers 

regarding collaborations that can support and foster the teaching and learning of 21st Century 

Skills in the content area of science. Results from focus groups conducted with science teachers, 

public librarians, and school librarians revealed great potential for, but also significant challenges 

to inter-professional collaboration.  

1. INTRODUCTION 

Multiple frameworks in librarianship and education point to the need to develop 

information and research skills that prepare students to participate in 21st Century contexts. 

These skills are wide ranging and include such things as critical thinking and problem-solving, 

creativity and innovation, communication and collaboration, visual literacy, scientific and 

numerical literacy, information literacy, media literacy, ICT literacy, and health literacy, to name 

but a few (Institute of Museum and Library Services, 2009).  Along with this emphasis on 

standards, there has been an increasing focus on STEM (science, technology, engineering, and 

mathematics) education at all levels, as a way of empowering students to be prepared for careers 

in science and technology.  The project described here is an exploratory study focusing on the 
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degree to which high school science teachers, high school librarians, and public librarians can 

collaborate more effectively, to facilitate the development of 21st Century Skills in high school 

science students in order to help them become more adept critical thinkers, problem solvers, and 

fully engaged participants in their communities, the workforce, and society as a whole.  This 

research was undertaken as part of a planning grant intended to gain first-hand knowledge about 

day-to-day collaboration efforts among librarians and high school science teachers.  The goal of 

the study was not data saturation or generalizability, but rather the collection of preliminary data 

that would allow us to design a larger scale project in a subsequent phase. 

2. PROBLEM STATEMENT 

Given that STEM teachers are the content experts in their disciplines while librarians are 

the content experts in information, media, and technology skills, it would seem that teacher and 

librarian collaboration would be an effective means to promote the development of 21st Century 

Skills within the context of STEM courses.  However, evidence that such collaboration is 

occurring is spotty at best, and no model of teacher and librarian collaboration has been widely 

adopted, either in Library and Information Studies or in Education.  Gathering data on the 

perceptions and experiences of science teachers and school and public librarians with 

collaboration and 21st Century Skills instruction is an important step toward developing a model 

that can be adopted widely.  Much can be learned by exploring the perceptions and experiences 

of teachers and librarians, including those who have experienced successful collaboration, those 

who have experienced unsuccessful collaborations, and those who, for whatever reason, have not 

engaged in collaborations.  Focusing only on successful collaborations would likely produce 

skewed results and lead to a simplistic view of the myriad factors that affect attitudes toward 

inter-professional collaboration.   
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3. LITERATURE REVIEW 

In Standards for 21st Century Learners, the American Association of School Librarians 

(2007) states, “Multiple literacies, including digital, visual, textual, and technological, have now 

joined information literacy as crucial skills for this century” (p. 3).   Nearly twenty years ago, the 

New London Group (1996) argued for a “pedagogy of multiliteracies,” which they explicitly 

linked to empowering all students to learn “in ways that allow them to participate fully in public, 

community, and economic life” (p. 60).  Since then, numerous sets of standards have been put 

forth by various stakeholder groups to try to ensure that all students acquire the skills needed to 

be successful in both their public and private lives.   In addition to AASL’s Standards for 21st 

Century Learners (2007), the Association of College and Research Libraries has defined a 

number of literacy standards, including the Information Literacy Competency Standards for 

Higher Education (2000) and the more recent Framework for Information Literacy for Higher 

Education (2015); the Partnership for 21st Century Skills has created the Framework for 21st 

Century Learning (2009); the National Governors Association Center for Best Practices along 

with the Council of Chief State School Officers have developed the Common Core State 

Standards (2012); and Achieve has coordinated a state-led effort to develop the Next Generation 

Science Standards (2013), based on the National Research Council of the National Academy of 

Sciences’ A Framework for K-12 Science Education (2012).   

Research has shown that having a librarian in a school does have a positive impact on 

helping students develop such skills (Lance & Russell, 2004; Scholastic 2008; Todd 2008).  

Todd (2008) notes that successful collaboration increases instructional effectiveness and 

develops students’ information skills. Research has also articulated connections between 

curricular mandates and librarians’ standards (Subramaniam, Ahn, Waugh, Taylor, Druin, 
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Fleishmann, & Walsh, 2013).  Moreover, research has shown that collaboration between STEM 

teachers and school librarians can be successful, when support and training for such 

collaborations are provided (Harada, 2001; Mardis & Hoffman, 2007; McGriff, 2012; Montiel-

Overall, 2008; Montiel-Overall & Grimes, 2013; O’Sullivan & Dallas, 2010; Schmidt, Kowalski, 

& Nevins, 2010; Schultz-Jones, 2010).  While descriptions of successful collaborations in STEM 

areas can be found in the literature (Harada, 2001; McGriff 2012; Montiel-Overall, 2008; 

Schmidt, Kowalski, & Nevins 2010; Schultz-Jones 2010; O’Sullivan & Dallas 2010), research 

has also shown that significant challenges exist to establishing and maintaining successful 

collaborative partnerships (Hartzell, 1997; Lance, 2010; Mardis, 2005; Miller & Shontz, 1993; 

Williams, 1996).   This situation has been further aggravated by budget cuts and a subsequent 

reduction in the number of school librarians.  According to The State of America’s Libraries:  A 

Report from the American Library Association 2013 (ALA, 2013), the number of school 

librarians decreased each year from 2006 to 2011, more than any other school staff positions.  

And while public libraries seem to have “weathered the storm of the Great Recession” (ALA, 

2013, p. 7), they too have experienced budget cuts that have in some cases left them short 

staffed.  The Report for 2014 (ALA, 2014) makes essentially the same points. It seems likely that 

public libraries have had to fill the void left by reductions in the number of school librarians.  It 

may also be the case that more successful collaboration between teachers and librarians, both 

school and public, would make librarians seem less “dispensable” when budgets are tight. 

A possible trend towards collaboration between teachers and public librarians seems to be 

evident, particularly with emphasis on STEM. A national conference focused on the role of the 

public library in informal learning was held in August 2015 

(http://www.lpi.usra.edu/education/stemlibraryconference/), and recent literature points to 
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successful collaborations (Anderton, 2012; Zickhur & Rainie, 2014), and to the significant 

potential to enhance those collaborations (Beck, 2013; Dusenbery, 2014; Garmer, 2014).  

Schrage (1995) suggests that collaboration is really about shared creation or shared 

discovery. He notes that professionals in a range of disciplines are being encouraged to 

collaborate more than ever, because of the complexities of the challenges facing us (developing 

21st Century Skills in the STEM context is certainly a challenge). These demand cross-

disciplinary attention and the creative attention of multiple rather than single minds. The heart of 

collaboration is a need to produce something, or solve a problem within a set of constraints. 

Those constraints can include expertise (so multiple kinds of expertise are required), time, 

money, competition, and assumptions about what is possible or desirable.  Schrage (1995) 

believes that true collaboration occurs when creative and thoughtful people come together to 

share their complementary skills and to create a shared meaning or understanding. 

Collaborations are dynamic and they are very personal; successful collaborations require effort to 

come to a shared understanding. They also require competence on the part of all the collaborators 

(that competence can rest on different strengths, of course), a shared and mutually understood 

goal, mutual respect, tolerance and trust, continuous communication, and clear lines of 

responsibility (but not rigid boundaries). Collaborators should recognize that decisions do not 

have to be consensual (constructive disagreement can stimulate new thinking but sometimes 

collaborators need to defer to the “expert” in the group), that physical presence (though useful) is 

not necessary, and that the selective use of outsiders for complementary insights and information 

can be very useful at different points in the collaborative process. 

Ongoing inter-professional collaboration requires several key ingredients for success. 

Across a range of inter-professional collaborations, one of the keys is mutual respect and shared 
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vision, based on clear understanding of the roles, ethics, and language of all collaborators 

(Quealy-Berge & Caldwell, 2004). Literature focused on the academic librarian-faculty 

relationship also reveals similar findings (cf. Creaser & Spezi, 2014; Julien & Given, 2003). A 

commitment to collaboration and mutual trust, arising from a recognition of the value of the 

relationship, shared values, and communication, leads to successful collaborations (Phelps & 

Campbell, 2012). Bronstein (2003), writing in the context of Social Work, confirms the 

importance of all of these elements for promoting inter-professional collaborations.  Within the 

context of teacher and school librarian working relationships, Montiel-Overall (2005) proposes 

four models:  Model A is coordination of events, activities, and resources; Model B is 

characterized by cooperation/partnerships; Model C involves teachers and librarians working 

together to provide integrated instruction; and Model D involves teachers and librarians working 

together to achieve integrated curriculum.  Each of these models reflects increasing levels of true 

collaboration from low with Model A to high with Model D.  

4. RESEARCH QUESTIONS 

 This exploratory study posed the following research questions: 

1. What are the perceptions and experiences of public and school librarians and high school 

science teachers regarding inter-professional collaboration, including barriers to 

collaboration? 

2. What are the perceptions and experiences of public and school librarians and high school 

science teachers regarding the relevance of 21st Century Skills to the teaching of science? 
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3. What are the perceptions and experiences of public and school librarians and high school 

science teachers regarding collaborations that can facilitate the learning of 21st Century 

Skills in the content areas of science? 

5. METHOD 

In order to address these questions, three focus groups were held with the three groups of 

interest—public librarians, school librarians, and high school science teachers.  Focus groups 

were chosen as the method for data collection because they offer an opportunity for participants 

to express a variety of viewpoints and to respond to one another.  As a result, the data collected 

can be richer and reflect a wider range of views than that collected through other means.  

According to Schutt (2012), focus groups allow for the “spontaneous exchange and development 

of ideas that characterize social life” (p. 383).  As such, they support “discovering unanticipated 

findings and exploring hidden meanings . . . and for quickly assessing the range of opinion about 

an issue” (p. 385).  Professional conferences were chosen as the venue for the focus groups as it 

was felt that this would allow for participation from people across the country.  Also, it was felt 

that the professional conference represented a more “neutral” venue, outside of the school or 

library environment, while still being professional in tone.  

This research design was developed to support an exploratory research study.  As Babbie 

(2010) states, an exploratory research study is typically used “(1) to satisfy the researcher’s 

curiosity and desire for better understanding, (2) to test the feasibility of undertaking a more 

extensive study, and (3) to develop the methods to be employed in any subsequent study” (p. 92).  

The study described here was intended to address all three purposes.  Babbie (2010) also states 

that, while certainly not the only methods for conducting exploratory research, focus groups and 

small group discussions are often used in such studies.  As described above, we chose focus 
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groups as a way of collecting potentially rich data that would address the research questions we 

posed. 

Face-to-face focus groups were conducted at the annual meetings of the Public Library 

Association (PLA) and the National Science Teachers Association (NSTA).  The original intent 

was to hold a focus group with school librarians at the American Library Association’s 

Midwinter Conference.  However, only two people volunteered and only one showed up.  

Ideally, a focus group with school librarians would have been held at the American Association 

of School Librarians conference, but because of the Federal government shutdown, grant funding 

was not made available until after it would have been possible to schedule a focus group there.  

Because the school librarian perspective was felt to be crucial to this study, a virtual focus group, 

using Blackboard Collaborate, was held with a group of school librarians. Participants were 

recruited via the email listservs of the American Association of School Librarians (AASL), PLA, 

and NSTA.  An attempt was also made to recruit math teachers via the National Council of 

Teachers of Mathematics (NCTM) listserv.  However, after repeated attempts, only one person 

indicated interest in participating, so the math teacher focus group was cancelled.  With the focus 

groups held at the PLA conference and the NSTA conference, a small incentive was provided in 

the form of a continental breakfast.   

According to Krueger and Casey (2009), the ideal size for a “noncommercial” focus 

group is five to eight participants.  The focus groups held at PLA and NSTA consisted of eight 

participants each and were thus of an optimal size.  Krueger and Casey (2009) also note the 

benefits of mini-focus groups, i.e., focus groups with four to six participants:  specifically, they 

are easier to host, and the participants tend to feel more comfortable with fewer people present.  

The drawback, of course, is the limited range of experiences represented.  The virtual focus 
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group held with high school librarians consisted of three participants and was thus on the small 

side even for a mini-focus group.  However, as will be discussed below under Results, the 

participants in all three focus groups represented a variety of job types, states, and regions of the 

country.    

The open-ended questions posed were all designed to elicit perspectives on and 

experiences with both collaboration and 21st Century Skills instruction among these professional 

groups. The focus group questions for each group are included in the Appendix.  Each focus 

group discussion was recorded and transcribed for qualitative analysis.  The data were then 

coded and analyzed using a grounded theory (inductive) approach.  Two of the researchers 

independently coded the focus group transcripts using open coding, in which “concepts are 

identified and their properties and dimensions are discovered in the data” (Strauss & Corbin, 

1998, p. 101). These two researchers then compared their coding and discussed any differences 

in coding in order the resolve them.  Two examples will illustrate how this process worked.  In 

coding the school librarian focus group data, one researcher coded “providing resources to 

teachers” as a “strategy” that librarians use to foster collaboration, while the other researcher 

coded it as an indication of the “relationship” between the librarian and the teacher.  After 

discussing the difference, it was decided that providing resources is both a strategy and an 

indication of the relationship.  In other words, providing resources is a strategy for supporting 

science teachers, science students, and science learning; and it is also an indication of a 

relationship that Montiel-Overall (2005) defines as Model B:  Cooperation/Partnerships, in 

which the librarian supports the teacher.  In coding the public librarian focus group data, one 

researcher coded “lack of communication on the part of science teachers” as a “barrier” to 

collaboration, while the other researcher coded it as an attribution of “responsibility” for 



 

 10 

establishing the collaboration.  Again, after discussion, it was decided that both codes were 

appropriate for this particular behavior.  After the first round of coding, two other researchers 

coded a subset of the data and compared their coding to that of the first two researchers.  No 

disagreements in coding were identified in the second round.  

6. RESULTS 

Seven public librarians and one school librarian (a former public librarian) participated in 

the focus group at the PLA annual meeting, eight science teachers participated in the focus group 

at the NSTA annual meeting, and three high school librarians participated in the virtual focus 

group.  Most of the public librarians were youth services librarians, although one was currently 

working as a children’s librarian and one as a technology librarian.  As noted earlier, one of the 

PLA focus group participants was a former public librarian and currently a high school librarian.  

The NSTA focus group participants consisted of two biology teachers, two science teachers 

(subject areas not specified), one math teacher, one language arts teacher, one director of 

research for state department of education (formerly a chemistry and AP science teacher), and 

one science curriculum director for a school district (formerly a high school teacher).  The school 

librarians worked in schools ranging from 1300-1700 students; two of the librarians were in high 

schools (one of which was an International Baccalaureate school), while one was in a K-12 

laboratory school.  Specific findings from each focus group are provided below. 

6.1 Public Librarians  

In general, the public librarians reported minimal to no collaboration with local high 

school science teachers.  Moreover, they felt that what relationships do exist with teachers tend 

to be one-sided on the library side, although one described a “modest” relationship and another 

an “excellent” relationship.  One focus group participant stated, “I haven’t personally had any 
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relationship with the science and math teachers—they’ve never reached out to me.”  Another 

reported, “[One teacher] says, ‘You always have a good collection.’  That’s all she has said to 

me . . . . I would like her to maybe let me know a little bit more so I can, I feel I could be a little 

more proactive or just be a little more prepared.”  

Public librarians reported using a variety of strategies to build relationships with teachers, 

including attempts to develop general rapport (providing cookies, saying “hi”); attending 

teachers’ meetings; reaching out by visiting teachers, sending letters, and using social media to 

publicize library resources; hosting student groups in the library (such as the robotics club); 

providing programming for students and teachers; using the library website and providing 

materials useful to teachers; and targeting school administrators.  One participant said, “I’m 

trying to constantly see if I can go [to the schools] for a staff meeting . . . or go to a PTO meeting 

. . . .”  Another said, “I’m just like, ‘Please, come see me,’ at the beginning of the school year . . 

. . ‘I’m here for you,’ but I don’t ever hear anything but ‘Okay, thanks,’ and then another year 

goes by and there’s nothing . . . .”  And yet another reported using the library’s website to reach 

out to teachers, but with little success:  “We have information on our website about teacher 

services.  We have forms for them like an assignment alert . . . but it has not been used at all 

really.” 

In addition, public librarians reported offering a variety of programming in their libraries, 

both for teachers and students.  Such programming included providing support for assignments, 

sharing resources, and offering demonstrations.  One participant, for instance, stated that the 

public library takes a cue from the local schools’ current curricular initiatives:  “. . . the whole 

school district has a big focus on the STEM classes, so we are mimicking that in the library, and 

we’re doing quite a few STEM programs in our library.”  Another explained, “. . . we have a 
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collaborative, or shared, programming experience where we’re doing 3D printing 

demonstrations.  We have a DIY theme right now, a permaculture program—it’s one where kids 

can make their own solar ovens.”   

The public librarians expressed a belief in the importance of 21st Century Skills, and they 

reported providing database instruction and technology training to both teachers and students.  

One participant noted the role that public libraries can play in supporting teachers’ needs:  “I 

think the public library definitely has a place to sort of fill in that gap with helping teachers 

learn about perhaps what technology—at least what we have to offer—and if there are ways we 

can help instruct, I think public libraries can definitely help, because the school librarians are 

just really stretched thin.”  Another described an outreach activity provided by the public library 

to local teachers:  “One of our librarians goes out and trains the teachers at some of their in-

service days on how to use the different databases.”  And another described offering a similar 

service to students:  “. . . since we’re across from the school we have kids with us every day for 

about three hours so we have ample time to sit down and say, ‘Okay, let me show you this really 

cool database.’”   

In spite of some successes in offering support services to teachers and students, the public 

librarians noted that a number of barriers exist that impede true collaboration between teachers 

and librarians.  Such barriers include lack of time, especially on the part of teachers; lack of 

administrative support on both the school and library sides; the fact that librarians may lack 

STEM training and thus feel insecure about collaborating with STEM teachers; challenges in 

establishing collaborative relationships with teachers; a constantly changing curriculum; 

emphasis on standards, such as Common Core, and standardized testing; and the fact that 

teachers and librarians are not trained in their pre-service education to collaborate.  One 
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participant echoed the feelings of several others in stating, “. . . teachers don’t have the time, and 

don’t really have a culture of looking outside the school to do something.”  Another noted, “. . . I 

think we’re seeing the focus shift a little bit away from where we have been in the past and more 

towards science and technology, and not a single person on my staff is trained in any way in 

science or math.  So, it’s been interesting.”  And yet another lamented, “I don’t think there was 

much emphasis [in my professional education] on collaborating with schools. . . . And I wish 

there had been.  That was a lack.”   

6.2 School Librarians 

 School librarians described their relationships with science teachers as modest to 

excellent, and one in particular noted that the relationship with the science teachers was a fairly 

recent development.  They all indicated, however, the relationship involved resource provision 

more than anything else.  One said, “the support I’ve been able to give the science department is 

mostly with providing resources, not true collaboration with teaching in the classroom. . . . And I 

have a really good relationship with all of them.”  Another explained, “. . . the success [I’ve 

had] has been within the International Baccalaureate curriculum where they have to do a group 

project across the sciences, so I have been able to be involved in that, in helping them with those 

projects and resources.”   

 Like the public librarians, the school librarians indicated that they use a variety of 

strategies to try to reach out to the science teachers.  The common strategy is to provide resource 

support and assignment support (i.e., resources for completing assignments), but other strategies 

are being used as well.  One key, they said, is to focus on one teacher at a time.  Working 

through an intermediary—such as students, department chairs, and administrators—can also be 

effective.   One participant admitted, “I think I need to do a better job of reaching out to [the 
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science teachers] . . . you know, like I have with the English department.”  One said, “I [reach 

out] through the kids. . . . they make appointments and come see me, and so that gets it on the 

other end because then they go back and they tell their teacher what they’ve learned and I’ve 

gotten back into the classroom as a result of that.”  And another noted the important role of 

administrator support:  “I went to my principal and said, ‘Could you please, would you please 

allow us a day, a half a day together professional development time’ . . . and he did say yes and 

that was what got us off the ground.”   

 Not surprisingly, all of the school librarians indicated a strong belief in the importance of 

21st Century Skills instruction.  While they are providing some instruction to students in science 

classes on finding resources, more systematic information literacy instruction is occurring 

primarily in English classes.  In spite of the importance of 21st Century Skills, such instruction, 

they said, is not necessarily being provided by teachers in the classroom.   They tended to see 

Common Core’s emphasis on research as a welcome opportunity for the school librarian to get 

more involved in information literacy instruction.  One participant, for example, said, “What I 

find happening in the classroom is that teachers give direction, but they don’t give instruction.  

So my challenge and my hope is to break through that direction giving and do some work with 

them on breaking it down into steps . . . . One of the upsides to Common Core, I believe, is that it 

does give permission for us to break down the research process and actually instruct in it.”  

Another commented on the ethical dimension of technology use, also a 21st Century Skill:  

“[W]e’re using [Google apps] with students to collaborate and to really teach responsibility and 

digital ethics in a safe environment.”   

 Much like the public librarians, the school librarians identified a number of barriers to 

true collaboration with science teachers.  Lack of time, on the part of teachers and librarians, is a 
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major factor, but so is lack of understanding, on the part of teachers and administrators, of the 

role librarians can play in supporting science learning.  For teachers, other issues, such as 

teaching to standards, standardized testing, and teacher evaluation, often take priority over 

exploring opportunities for collaboration.  For librarians, their own lack of a science background 

sometimes makes them reluctant to approach science teachers.  One participant said, “[I]t’s hard 

to get teachers out of their way of thinking of their subject area and to realize that we can help 

them, you know, that I can come in and I can really support them, especially with Common Core 

. . . .”  Another echoed that sentiment:  “. . . the idea that . . . the librarian is available, willing, 

and ready to co-work with someone—I don’t think that’s natural to the classroom teacher.”  

Another issue that was mentioned is that neither pre-service teachers nor pre-service librarians 

are taught to collaborate with one another.   

6.3 Science Teachers 

In general, science teachers described their relationships with librarians, both school and 

public, as excellent although one participant mentioned a poor relationship with a school 

librarian and another mentioned a non-existent relationship with local public librarians.  Not 

surprisingly, the teachers had more experience with school librarians, but experiences with 

public librarians were represented as well.  One participant described her positive experience 

with the school librarian:  “I was able to work very collaboratively with the high school 

librarian.  He was great.  He was wonderful.  He was able to provide me with resources 

whenever I needed them.”  Another discussed a similarly positive experience with public 

librarians:  “[When] I went to a different high school and there were no resources . . . I actually 

turned to my local library, which was about 45 minutes from my school.  And I actually 
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developed a really good relationship with the head librarian there, who then led me to the 

research librarian and then also the young adult librarian.”    

When asked about the kinds of support they have received from librarians, the teachers 

mentioned a number of things, including resource sharing, assignment support, programming, 

homework help, provision of information technology (especially for students who do not have IT 

access in the home), and using IT to collaborate (via Google Drive, Google Hangouts, instant 

messaging, and email).  One science teacher said, “Both public libraries in our community ran 

one of the movies for the Women’s History Month to be part of that, so we’re really trying the 

bring them in for, first, I think, big projects.”  Another described resource support offered by her 

school librarian:  “I plan projects for each of my classes.  [The media specialist and I] meet 

ahead of time, check out the resources, and she’s always there for the beginning of the kids’ 

research.”  And yet another mentioned being impressed with her new school librarian’s 

technology skills:  “Our old librarian retired about three years ago, so the new librarian is very 

tech savvy.  Webpath, she goes and gets us quite a bit of resources.  I offer some, and then she 

can track down more based on what I’m asking for.”   

Noting the importance of 21st Century Skills, the science teachers reported that they are 

teaching a number of these skills in their classrooms.  Particularly prevalent are technology 

skills, such as graphing, using FlipCam, making web pages, designing games, making animated 

films, creating blogs, and using websites to access information.  Other skills being taught include 

collaboration (among students), evaluating resources, and financial literacy.  One teacher noted 

that access to information was less of an issue for students than selecting information:  

“[A]ctually, our biggest battle is not so much having access to databases and what’s out there as 

much as teaching kids how to make good choices.”  Another commented on the connection 
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between technology, creativity, and traditional literacy skills:  “[My lower level kids] all got on 

Game Star Mechanics and designed some wonderful video games for everybody else to play.  

They published them.  I have one kid who can barely read and got a game with 14 levels that 

other people worldwide play and love his game, but I figured he’s getting the skills he needs and 

he’s happy to read to be able to do it.”  Another noted the growing emphasis on collaboration in 

science education:  “One of the other things that I was charged with is to do some citizen 

science, and I think that’s an upcoming 21st Century Skill where the students have to learn to 

collaborate and collaboration is going to be a big part of science research now.  It has been.  

People don’t do things in a vacuum.”  One teacher offered the insight that, “in answer to your 

question about using 21st Century Skills, I think we as teachers have to model what we want the 

students to do.”   

 Like the public and school librarians, the science teachers also acknowledged that there 

are a number of barriers to successful teacher and librarian collaboration, and similar themes 

emerged.  Lack of time, lack of administrator support, emphasis on standards, emphasis on 

standardized testing, and emphasis on teacher evaluations were all identified as impediments to 

collaboration.  In addition, the science teachers noted that librarians tend to be more accustomed 

to providing resource support to literature and social studies classes than to science classes, and, 

in any case, many school librarian positions are being cut because of tight budgets.  They also 

said that collaboration was made more difficult by the fact that they had received no training in 

collaboration in their pre-service education.  They pointed out that collaboration among teachers, 

especially across disciplines, is often difficult.  One participant stated, “. . . our media center is 

closed a lot because we have to do testing on the computers in the media center.”  Another 

lamented the lack of time to plan to collaborate:  “I think it’s lack of planning time, it’s lack of 
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common planning time, it’s, you know, just trying to keep our head above water with NGSS and 

state frameworks and testing . . . .”  And yet another blamed administrators as being largely 

responsible for the problem:  “. . . I think administration plays a part in this because the 

administration doesn’t really see a use in the librarian.”  

 When asked how librarians could help them, the science teachers offered a number of 

suggestions.  Many of their comments related specifically to fostering 21st Century Skills among 

students.  They noted, for instance, that students need training in Internet safety and the ethics of 

information use, and, overall, they felt that a library curriculum, especially in information 

literacy, is needed.  In addition, they felt that librarians could play a key role in fostering 

collaboration among teachers and between teachers and librarians.  One science teacher said, 

“When I was teaching night school, we had a librarian who was very active and very hands on 

and she took classes of kids just to teach them the basics:  what are the parts of a research 

paper, what is an abstract . . . so those, even using a thumb drive, any of those things.”  Another 

went further, stating, “. . . if there was an actual library curriculum that had them going from 

kindergarten through twelfth grade and had benchmarks . . . . it would force administration to 

support libraries in a way that would allow librarians to meet this curriculum.”  And yet another 

commented, “I think we need more teamwork in the college prep, because I know that it would 

have helped me to be able to make a better connection between the English and the history . . . . 

The person that could help us to collaborate, this would be the librarian . . . .”  

7. DISCUSSION 

The research questions were concerned with the perceptions and experiences of public and 

school librarians and high school science teachers in several different areas. 

7.1. Establishing and maintaining collaborative relationships 
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Generally speaking, both groups of librarians and the science teachers described their 

relationships as good, and in some cases excellent.  Those relationships, however, have not 

translated into true collaborations, with few exceptions.  For the most part, the librarians are 

providing assignment support via resources, access to technology, and in a few instances 

instruction for students.  These activities reflect the level of collaboration that Montiel-Overall 

(2005) defines as Model B:  Cooperation/Partnerships, in which teachers and librarians are 

working toward similar goals but are not engaged in shared thinking, planning, and creation of 

integrated instruction, activities that characterize Model C:  Integrated Instruction (Montiel-

Overall, 2005).  As is the case with Model B collaboration, the librarians in our study provided 

support to teachers, but were not equal partners in instruction.  Librarian instruction, when it 

occurred, focused on information literacy skills and occurred separately from content instruction 

provided by teachers.  All three stakeholder groups acknowledged that very little true 

collaboration is occurring.   However, librarians and science teachers consider the work they are 

doing together to be useful and productive, and they lament the fact that they do not have 

opportunities to do more.  Such attitudes suggest that the opportunity exists to move toward 

Model C: Integrated Instruction. 

The barriers to collaboration are multiple and varied, but there was surprising consistency 

in the responses of the three stakeholder groups concerning those barriers.  Lack of time is a 

factor mentioned by all of them, as are structural limitations such as standardized testing and 

teacher evaluations.  Lack of administrator support was also mentioned, particularly by the 

teachers and the school librarians, but several of the public librarians identified this as an issue as 

well.  Principal support is a key aspect of what Montiel-Overall (2005) calls Model D:  

Integrated Curriculum, in which librarians serve as equal partners in developing integrated 
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instruction with all teachers across the curriculum.  The lack of administrator support mentioned 

by many participants in our study suggests that this is a crucial problem that needs to be 

addressed if true, widespread collaboration is going to be achieved. Disciplinary culture 

differences were also identified as barriers by study participants.  Interestingly, the perception of 

the librarians is that science teachers feel that the librarian cannot help them, while the science 

teachers feel that librarians are more eager to work with English and social science teachers.  

Whether the kind of collaboration occurring between librarians and English and social science 

teachers could be considered as examples of Model C:  Integrated Instruction (Montiel-Overall, 

2005) was unclear.  However, even if the collaboration occurring is Model B:  

Cooperation/Partnerships (Montiel-Overall, 2005), the perception on the part of science teachers 

is that it is occurring more frequently between librarians and English and social science teachers 

than it is with them.  Breaking down these disciplinary cultural biases would seem to be another 

key to making any in-roads into more frequent and more effective collaboration between science 

teachers and librarians. 

7.2. Relevance of 21st Century Skills to the teaching of science 

 It is not surprising that both groups of librarians spoke of the importance of 21st Century 

Skills for young adults preparing to go to college and/or enter the workforce.  The science 

teachers also spoke of the importance of 21st Century Skills, and, moreover, they reported that 

they are providing instruction to their students in certain 21st Century Skills, particularly those 

related to using technology.  In her models of collaboration, Montiel-Overall (2005) mentions 

information literacy instruction as an important expertise that librarians can offer, whether it is 

parallel to content area instruction (as in Model B:  Cooperation/Partnerships) or integrated into 

content area instruction (as in Model C:  Integrated Instruction, and Model D: Integrated 
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Curriculum).  She also argues that librarians are experts on a variety of educational standards.  It 

seems reasonable, then, to suggest that librarians can be experts on 21st Century Skills, broadly 

speaking, and information, media, and technology skills, in particular.  One reason limited 

collaboration with librarians may be occurring among our science teacher participants is due to 

their sense that they themselves are already teaching these skills in their courses, without needing 

the librarian’s help.  It would be useful to conduct observations of classroom instruction as well 

as content analysis of assignments to determine the extent to which these skills are actually being 

taught and learned.   

7.3. Collaborations that can facilitate the learning of 21st Century Skills in the content areas of 

science 

It is also not surprising that, of the two groups, school librarians are providing more 

direct instruction in 21st Century Skills.  However, this instruction is by and large being provided 

within the context of English, history, and social science classes.  Very little is being provided by 

either school or public librarians within the context of science classes, suggesting that in most 

cases the kind of collaboration occurring between the teachers and librarians in our study is 

Model A:  Coordination (Montiel-Overall, 2005), in which resources, space, and students are 

shared, but there is very little actual working together.   One reason, according to the librarians, 

is that they have had more difficulty making the connections with the science teachers, but 

another is that the librarians who have little background in science feel somewhat insecure about 

what they might be able to offer.  This insecurity was expressed by both the public and the 

school librarians. The science teachers, for their part, expressed an eagerness to involve the 

librarian in 21st Century Skills instruction, specifically information literacy instruction, as 

science curricula more and more tend to involve research projects that require students to find, 
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evaluate, and use secondary resources.  This would seem to be an excellent opportunity for 

school and public librarians and science teachers to collaborate on instruction.  Professional 

development workshops that included both librarians and science teachers might be one way to 

begin to break down the disciplinary barriers and facilitate fruitful collaborations.  Such 

workshops could move the teachers and librarians toward Model C:  Integrated Instruction, and 

perhaps eventually, with principal support, toward Model D:  Integrated Curriculum (Montiel-

Overall, 2005). 

7.4. Further Observations  

These preliminary data drawn from the context of librarian-teacher collaboration in 

science content areas provide a window into the everyday world of professional groups which 

inhabit different professional cultures, and have related, but different professional goals. Even 

among teachers, it seems, collaboration is elusive. Leonard and Leonard (2001) note that 

challenges to teacher collaborations include ambivalence about the value of collaboration, time 

constraints, and competitiveness. Nevertheless, they found that teachers desire more 

collaboration, but that there are insufficient structural supports (such as time and expectations) to 

foster collaborations. Truly inter-professional collaboration requires very significant investment 

on the part of all the professions that could come together to create meaningful learning 

experiences. The ingredients for successful collaborations, as suggested by Schrage (1995), are 

only partly evident in these data. Todd (2008) suggests that teacher-librarian collaboration 

should include joint goal-setting, learning design, teaching, and evaluation. This ideal mirrors the 

highest level of collaboration (Model D: Integrated Curriculum) proposed by Montiel-Overall 

(2005), which is some distance from the experiences of our participants. Most of our participants 

were engaged in working relationships that reflected Montiel-Overall’s Model B: 
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Cooperation/Partnerships or even Model A: Coordination, both involving low levels of true 

collaboration.  Our data suggest that there remains significant potential to achieve that level of 

collaboration between science teachers and librarians.  

Models for inter-professional collaboration are especially prevalent in health-care 

contexts, which may provide examples for improved teacher-librarian collaborations. Training 

workshops to enhance mutual understanding of others’ professional roles have met with success 

(Van Winkle, Bjork, Chandar, Cornell, Fjortoft, & Green, 2012). Professional development 

focused on collaborative practice should include role understanding, collaborative decision-

making, conflict and change management, care processes, and continuous quality improvement 

(Newton, Wood, and Nasmith, 2012). What is particularly interesting in this model is its 

emphasis on the process of successful collaboration. A focus on process is also evident in other 

health contexts. For example, Thistlethwaite (2012) notes the importance of developing skills in 

teamwork, communication, personal reflection, and understanding stereotyping; the importance 

of these processes are echoed by Ateah, Snow, Wener, MacDonald, Metge, Davis, Fricke, 

Ludwig, and Anderson (2010). Ginsburg and Tregunno (2005) provide a coherent review of the 

literature on organizational change, which suggests that despite the clear value of inter-

professional collaboration, the psychological, social and structural challenges facing both 

teachers and librarians work together to make that goal elusive. 

7.5. Limitations 

As is the case with any qualitative research study, the results of this study are not 

generalizable to any group beyond the participants in the study.  In addition, this study involved 

a small sample size, and the sample was made up of individuals who self selected.  It is possible 

that individuals chose to participate because they had had especially positive or especially 
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negative experiences with collaboration, although the data do not indicate any such extremes.  

The small sample size also did not allow us to reach data saturation, although, since this was an 

exploratory study, we did not expect we would be able to do that.  Again, the purpose of the 

study was to gather preliminary data that could then be used to inform further research.   

7.6. Future Research 

 Clearly, potential exists for science teachers and school and public librarians to develop 

more productive collaborative relationships.  The next steps are to identify public library system 

and school system partners for a larger-scaled research project focusing on promoting such 

collaborative relationships, with a focus on integrating 21st Century Skills into science learning.  

The goal is to develop and test a model for teacher and librarian collaboration that can be 

adopted widely both for pre-service teacher and librarian education and for professional practice. 

Such a model must attend to education for both professions, to communicate the rationale and set 

the foundations for future inter-professional collaboration. A key challenge for future research, 

as was learned from this project, will be to develop more effective strategies for recruiting 

teachers and librarians to participate in the project in order to highlight proven approaches to 

collaborative relationships and to investigate ways to facilitate collaborations in schools and 

districts where these partnerships have not been supported or attempted.  For example, more 

personalized requests for participation as well as more attractive incentives may be required to 

engage interest on the part of potential participants.  In addition, other data collection methods, 

such as surveys, interviews, and case studies will be considered.  And it will be important to 

bring in the voice of high school science students as we move forward in this research.   

8. CONCLUSION 
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The potential for librarians, both public and school-based, to contribute to developing 

students’ 21st Century skills is recognized by librarians, and by some science teachers. In a world 

where professional and personal success is dependent on this complex skill set, inter-professional 

collaboration is required. This study seeks to explore such collaboration between professional 

groups who often work in the same buildings and who seek to achieve important learning goals, 

but who continue to work largely independently, and experience challenges to success. The next 

steps include identifying working partners among school districts and public libraries that are 

willing to participate in a research project focused on promoting collaboration between librarians 

and teachers, and using the data collected to date to develop and test a model for librarian teacher 

collaboration that can be incorporated into professional practice and the program curricula that 

prepare librarians and teachers for their professions. 
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APPENDIX 

Focus Group Questions – Public Librarians (PLA)  
 

1. Please tell us about your roles at the libraries where you work.  
2. Do you ever work collaboratively with science or math teachers from local high schools?  

a. If so, can you tell us about those relationships?  
3. Have those relationships changed over time? If so, in what ways?  
4. What caused or affected those changes?  
5. Have you used technology for virtual collaboration with high school teachers?  

a. If so, please describe your experiences.  
6. To what extent are 21st Century Skills (information, media, and technology skills) 

relevant for the teaching and learning of science and math in terms of your professional 
work with young adults?  

7. What role do you see for yourself in supporting science and math education in local high 
schools in terms of integrating 21st Century Skills into the curricula?  

8. If your role currently includes this kind of support, can you tell us about the successes 
and the challenges you experience?  

9. What might help to facilitate public librarians’ support of science and math teaching and 
learning, particularly with respect to integrating 21st Century Skills?  

a. What might be needed from public librarians? 
b. What might be needed from school librarians?  
c. What might be needed from science and math teachers?  
d. What might be needed from school administrators?  
e. Who else has a role to play?  

10. What, if anything, did you learn about collaborating with teachers as part of your 
professional preparation (MLS program)? 

a. In what courses was it taught? 
b. How was it taught? In other words, what instructional strategies were used? 

(examples: lectures, readings, internships, assignments, etc.)   
11. What, if anything, do you wish you had learned about collaboration as part of your 

professional preparation? 
12. What else can you tell us about the role of public librarians in supporting math and 

science education in their local high schools? 
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Focus Group Questions – School Librarians (virtual focus group)  
 

1. Please tell us about your roles at the schools where you work.  
2. Do you work collaboratively with science or math teachers?  

a. If so, can you tell us about those relationships?  
b. Have those relationships changed over time? If so, in what ways?  
c. What caused or affected those changes?  

3. Have you used technology for virtual collaboration?  
a. If so, please describe your experiences.  

4. How are 21st Century Skills (information, media, and technology skills) relevant for the 
teaching and learning of science and math at your school?  

5. What role do you see for yourself in supporting science and math education in terms of 
integrating 21st Century Skills into those curricula?  

6. If your role currently includes this kind of support, can you tell us about the successes 
and the challenges you experience?  

7. What might facilitate school librarians’ support of science and math teaching and 
learning, particularly with respect to integrating 21st Century Skills?  

a. What might be needed from school librarians?  
b. What might be needed from science and math teachers?  
c. What might be needed from school administrators?  
d. Who else has a role to play?  

8. What, if anything, did you learn about collaborating with teachers as part of your 
professional preparation (MLS program)? 

a. In what courses was it taught? 
b. How was it taught? In other words, what instructional strategies were used?    

(examples: lectures, readings, internships, assignments, etc.)   
9. What, if anything, do you wish you had learned about collaboration as part of your 

professional preparation? 
10. What else can you tell us about the role of school librarians in these respects? 
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Focus Group Questions – Science Teachers (NSTA)  
 

1. Please tell us about your roles at the schools where you work. What courses do you 
teach? 

2. Do you ever work collaboratively with the librarians in your school/district or 
community? (We’re interested in both school and public librarians.)  

a. If so, can you tell us about those relationships?  
3. Have those relationships changed over time? If so, in what ways?  
4. What caused or affected those changes?  
5. Have you used technology for virtual collaboration with librarians?  

a. If so, please describe your experiences.  
6. To what extent are 21st Century Skills (information, media, and technology skills) 

relevant for the teaching and learning of science content?  
7. What role do you see for yourself in integrating 21st Century Skills into the courses you 

teach?  
8. If you currently include instruction in 21st Century Skills in your courses, can you tell us 

about the successes and the challenges you experience?  
9. What might help to facilitate librarians’ support of science andpteaching and learning, 

particularly with respect to integrating 21st Century Skills?  
a. What might be needed from public librarians? 
b. What might be needed from school librarians?  
c. What might be needed from science teachers?  
d. What might be needed from school administrators?  
e. Who else has a role to play?  

10. What, if anything, did you learn about collaborating with librarians as part of your 
professional preparation (pre-service teaching program)? 

a. In what courses was it taught? 
b. How was it taught? In other words, what instructional strategies were used? 

(examples: lectures, readings, internships, assignments, etc.)   
11. What, if anything, do you wish you had learned about collaboration as part of your 

professional preparation? 
12. What else can you tell us about the role of science teachers collaborating with librarians 

in supporting science education in their local high schools? 
 

 


	FSU_libsubv1_wos_000385909000002_newcover
	Latham.et.al.LISR_revised_final

