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Abstract: Undergraduate students in health and allied health professions need to 
develop information literacy (information literacy) skills to decide which interventions, 
therapies, and methods should be used to improve the quality of life of their clients. 
These skills are learned through a combination of academic and clinical exposure. 
Evidence-based practice (EBP) is an essential set of skills and knowledge all health 
sciences students should have to make the best clinical decisions. However, information 
literacy and EBP skills are seldom taught together, deemphasizing their natural 
connection. Collaboration between faculty and librarian can enable this correlation. The 
paper is a call to invite librarians to collaborate with teaching faculty to integrate 
information literacy skills in health disciplines to improve the quality of student research, 
meet professional standards, and help them understand EBP fundamentals that they will 
carry with them after graduation.   
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Introduction 

 
A growing number of accrediting agencies, as well as professional and national 

organizations, expect undergraduate health sciences programs to cover evidence-based practice 
(EBP) principles in their curriculum (Albarqouni et al., 2018; Commission for the Accreditation of 
Athletic Training Education [CAATE], 2012, 2018; Soon et al., 2020). However, the language used 
in some of the accreditation standards and competencies to describe EBP varies widely to allow 
health professionals to meet the rapid changes in their areas (Bradley, 2013). EBP combines the 
best research evidence, clinical expertise, patient values, and circumstances to make clinical 
decisions (Yoon et al., 2020).  

The methods used in teaching EBP differ between subjects, departments, and institutions 
(Larsen et al., 2019; Lehane et al., 2019). Nevertheless, even with accreditation guidelines and 
faculty striving to incorporate EBP in the classroom, few students have the knowledge and skills 
to implement EBP to improve client outcomes (De Vries & Williams, 2022; Hitch et al., 2021; 
Keeley et al., 2016; Steffen & Reid, 2017). From the authors’ experiences and a growing body of 
literature (Aglen, 2016; Cantwell et al., 2021), undergraduate students, in particular, have 
difficulty understanding the EBP process and its importance because they lack foundational 
knowledge and skills in information literacy (information literacy). 

Information literacy is “the set of integrated abilities encompassing the reflective 
discovery of information, the understanding of how information is produced and valued, and the 
use of information in creating new knowledge and participating ethically in communities of 
learning” (Association of College and Research Libraries Framework [ACRL], 2016, para. 6). 
Without these fundamental skills, students cannot effectively develop the ability to find EBP, 
analyze, and implement practical interventions, and use the external evidence to make ethical, 
evidence-based practice decisions for their patients or clients (da Silva et al., 2015; Lam & 
Schubert, 2019). Studies in health education suggest that incorporating EBP into a specific 
disciplinary context is an effective way to enhance the quality of student research and an 
integral part of educating future healthcare professionals (Kumah et al., 2022). It is through the 
development of research skills that students will succeed in their EBP research. To date, there 
has been little interdisciplinary crossover of scholarship about EBP, and the focus has remained 
on nursing (Marlowe et al., 2020; Snibsøer et al., 2018; Thomas et al., 2019). The connection 
between EBP and information literacy has also focused on nursing, which was an earlier adopter 
of EBP in the curriculum than other allied health disciplines (Farokhzadian et al., 2021; McGowan, 
2019; Ramis et al., 2019). This paper investigates how to close the gap between EBP and 
information literacy by providing practical examples of the impact that faculty-librarian 
collaborations can have in teaching EBP through information literacy in students’ undergraduate 
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education in health and allied health professions. These collaborations can extend beyond one 
library instruction session designed, generally, to improve students’ confidence in conducting 
research. The authors provide practical examples of more targeted collaborations, developed 
from partnerships with faculty, and tips to facilitate student development of critical thinking 
skills that are based on knowledge of the research needs of undergraduate students in the 
health and allied health professions. 

 

Literature Review 
 

The literature on teaching EBP to undergraduate students focuses on nursing students, 
offering sparse information on physical therapy, occupational therapy, and kinesiology, and 
omitting other allied health disciplines such as recreational therapy and physical education 
(Larsen et al., 2019; Lehane et al., 2019; Nair et al., 2021; Snibsøer et al., 2018). Studies suggest 
that faculty can infuse EBP into their courses through collaboration with a librarian in the design 
of assignments (Aronoff et al., 2017; Boruff & Harrison, 2018). The authors suggest that 
introducing EBP concepts and procedures to students early in their college careers will help 
them retain knowledge and skills and value EBP in graduate programs or in their profession. 
More importantly, students will likely gain confidence in conducting EBP research and continue 
to use it in the workplace (Ramis et al., 2017). 

Librarians assist faculty and students in numerous ways. They can guide students in 
connecting content and research (Hvizdak et al., 2019; Pellegrino, 2012), address the faculty’s 
specific needs, and answer questions. Additionally, as experienced by the authors, students will 
tend to seek future help, thus taking ownership of their learning. Collaborations between 
librarians and faculty can generate engaging assignments that improve student learning, such as 
a book discussion (Haley et al., 2019); expand scholarly collaborations between faculty and 
librarians (Higgins et al., 2017); and support critical thinking (Brooks & Bigelow, 2015; Zanin-Yost 
& Dillen, 2019). In general, instruction librarians tailor their sessions to the specific needs of the 
students and the course’s objectives. To structure their instruction, some librarians use the ACRL 
Framework (2016), a set of guidelines to help students develop critical thinking skills to find and 
discern information, use it ethically, and create new knowledge. Librarians can also offer faculty 
a wealth of assistance of which faculty may be unaware. Some common forms of assistance 
include creating online guides, suggesting material to use in the classroom, assisting in 
developing goals and learning objectives, and conducting research instruction sessions.  

Fostering EBP Knowledge Through Information Literacy Skills 
The EBP process, regardless of health specialty, comprises five steps: ask a question, 

acquire the information, appraise the information, apply the knowledge, and assess the results 
(Ferreira et al., 2022; Guyatt et al., 2015; Rubin, 2007; Yoon et al., 2020). Expanding on these 
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steps, the authors noted that when students apply EBP they also need to think critically about 
the following concepts: 

1. Frame the clinical question. The Population, Intervention, Comparison, and Outcome 
(PICO) question is the most used approach. The PICO-framed question will include all 
necessary elements specific to a client’s needs. 

2. Collect the evidence. Students need to consider external and internal evidence. External 
evidence comes from the literature review and provides specific data on studies related 
to the PICO question. Internal evidence is data collected from the client. 

3. Assess the evidence. Internal evidence can be assessed using a series of questions that 
reflect a client’s progress. For example, investigate whether an intervention is helping 
and whether it should be continued. Assessing external evidence requires determining if 
the information found in the peer-reviewed article is valid and free of bias. For this, 
students can use standardized critical appraisal tools such as the CASP Checklists (Critical 
Appraisal Skills Programme, n.d.) and PRISMA (EQUATOR Network, n.d.). 

4. Make a clinical decision. Using their clinical expertise, the external and internal evidence, 
and the client’s expectations, the students must develop a treatment when their PICO 
question refers to a therapy question. 

5. Assess the treatment. The last step in the EBP process is to determine how the initial 
treatment works by assessing the client’s performance.  

The authors have experienced these recurring issues with undergraduate students and their EBP 
research: 

● Formulating the PICO question 
● Conducting a literature review (including selecting the appropriate search terms) 
● Appraising the information 

The authors developed the following solutions in collaboration with faculty and implemented 
them to improve student success. They used the ACRL Framework to provide best practices 
combining information literacy knowledge to execute EBP research.  
 
Formulating the PICO Question 
 

Formulating a good PICO question and revising it when necessary are essential to 
finding the appropriate information. Librarians and faculty should aim to show students how to 
identify the PICO components and define the concepts within the question that will be used to 
conduct a literature search. As suggested by Yoon and colleagues (2020), both faculty and 
librarians must decide on two critical first steps. First, which PICO question to use in class and in 
research instruction, as there are some variations (e.g., PICOT, PICOTT). Second, which questions 
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should be used to identify each step of the PICO process, for example, frequent queries for the 
P, patient, are “Who are the patients?” “Where are the patients?” and “What is the problem?”  

There are many options for teaching PICO strategy to students. For example, the librarian 
can develop a worksheet that is color-coded for each component and then ask students to 
highlight in the same colors the sections from the resources they find. Using colors to make a 
correlation between the PICO and the information is an effective method for memory retention 
(Diachenko et al., 2022). Or, as suggested by Melnyk and Fineout-Overholt (2010), librarians 
might use a fill-in sentence to help students identify all parts of a PICO question. For example, if 
the aim is to have an intervention therapy, they can use a sentence such as, “In P, what is the 
effect of I on O compared to C within T?” to direct students. However, it is essential to reiterate 
to students that this method is to guide them in the learning process, and they will need to use 
their critical thinking skills in the future. The authors found that worksheets can help illustrate 
how each part of the question, and the individual parts, are connected to the research process. 
The authors recommend keeping the example clear and general to help students understand 
how to construct a PICO question, especially because most undergraduate students might not 
have yet been exposed to medical vocabulary. During the research session, the librarian should 
provide ample time to practice identifying PICO questions and might also tie in specific 
examples and content covered in class. Examples may encourage students to speak out and 
increase their level of confidence. 

In addition to understanding how to develop the PICO question, it is essential that 
students realize when to refocus and revise it. Students tend to write queries that are too broad 
or narrow. For example, “For patients who are runners, what are the effects of taking 
omeprazole?” may appear reasonable, but it lacks the specificity needed for a PICOT question. A 
better question would be, “For runners over the age of forty, does taking 30 mg of omeprazole 
four times a day reduce the risk of acid reflux compared to taking the same dose twice a day?” 
Often, students assume the PICO question is a formula to answer what they need to find out 
and persist in looking for something that will not be easy to find because the question is badly 
formulated.  

 
Conducting a Literature Review  
 

The literature review may be the most challenging part of the EBP process, because 
many students may have had little practice. From the authors’ experiences, students become 
frustrated when they are unaware of available sources, including current, print, and 
multidisciplinary sources. Since librarians are usually given one library instruction session to 
discuss the PICO searching process, the authors highly recommend that the faculty member and 
the librarian plan the session intentionally. The authors found that providing handouts ahead of 
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the research session and creating an online research guide as a follow-up are effective steps, as 
the material can be broken down into smaller and more digestible information for 
undergraduate students. 

Handouts and other supporting material can be very helpful. For example, handouts 
might include specific database information, or provide further explanations for basic searching 
strategies and techniques, such as the difference between the Boolean operators (e.g., “AND,” 
“OR”), how to create a list of synonyms, and how to limit the search by specific parameters (e.g., 
date, type of methodology). Making these handouts available online via the library’s platform or 
linking them to the course management system (e.g., Canva, Blackboard, Brightspace) will 
ensure that students can conveniently access the information when needed. 

Libraries subscribe to several databases that contain EBP information, and students need 
to understand the types of information each one will retrieve and how to use keywords, limiters, 
and Boolean logic. To make most of the time available, the authors often provide students with 
tables that include dates of coverage, content, and searching tips for different recommended 
databases. They also offer a table that illustrates how to select keywords for each PICO concept 
and how to develop a search strategy and find related terms or synonyms in the different 
databases. Table 1 illustrates a sample search to show how to research in three commonly used 
undergraduate databases: CINAHL (Cumulative Index of Nursing and Allied Health Literature), 
PubMed, and the Cochrane Library.  

 
Table 1  
Understanding a Search Strategy 
 Keywords CINAHL PubMed 

 
Cochrane 

Library 

Population 
 

Adults Adults Adults Adults 

Intervention St. John’s Wort St. John’s Wort Hypericum (Hypericum 
OR St. John’s 
Wort) 

Comparison Antidepressants Antidepressive 
Agents 

Antidepressive 
Agents 

  

Outcome Lessen 
Depression 

Affective Disorders (Depression OR 
depressive disorder) 

  

Limiters 
 

  Research Articles  Randomized 
Controlled Trial, 
Meta-analysis, 
Systematic Reviews 

Systematic 
Reviews 
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While conducting a literature review, the librarian may also mention additional support 

that the library can offer, such as interlibrary loan when documents are otherwise unavailable at 
the home institution. They may also instruct students on how to use Zotero and Mendeley 
citation management software so that they can keep track of citations and decrease the anxiety 
of citing correctly. 

 
Appraise the Information 
 

Although this last step is used most in graduate courses, undergraduate students can 
still benefit from techniques used to evaluate external literature. Undergraduate students 
typically lack the skill to evaluate information and librarians and faculty can help by introducing 
them to appraisal tools. One such tool is the CASP Checklists (Critical Appraisal Skills 
Programme, n.d.) which provides step-by-step instructions on how to critique the information of 
an article. The authors contend that focusing the research on one type of study (e.g., 
randomized case trial, systematic review) appears to help students learn the process, which can 
later be applied to other kinds of research. Using appraisal tools might allow students to realize 
that even peer-reviewed articles can have weaknesses. As part of the scientific cycle, these 
articles need to be evaluated by readers even after their publication. 

The most crucial aspects of helping students with the EBP research process is to show 
them the relevance to what they are doing, that the faculty member and the librarian have the 
same objectives and use the same terminology in the research process, and that help is available 
to them. The faculty and librarian may need time to develop their collaboration, understand 
student goals, and learn from each other. Undoubtedly, this cooperation will take time. 
However, both parties will find it rewarding that these efforts have proven to increase student 
learning in the EBP process, including PICO searching. Students will transfer EBP skills to their 
upper-division graduate courses and, eventually, into their profession.  

 

Recommended Strategies for Collaboration 
 

Identify a Collaborator 
Ideally, librarians and faculty should be involved in the same subject area as this 

facilitates conversation and understanding of methods, terminology, and goals. Most health 
science librarians will have a solid background in the EBP process and will be eager to 
collaborate with faculty members. Meetings between the faculty and the librarian should be 
scheduled several weeks before the course is taught to allow ample time for them to prepare for 
the library instruction session. At times, faculty might not be interested in collaboration, but 
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instead would prefer a traditional one-shot library instruction session. In this case, the librarian 
will need to still discuss the objectives of their instruction. To help students succeed with their 
research, a best practice is to supplement one’s teaching with handouts, links to resources, and 
other appropriate material. 

 
Define the Goals  
 

The faculty and librarian should include in their planning the learning objectives for the 
assignment and the class. A good starting point will be using the departmental goals, the 
accreditation requirements, and the ACRL Framework. By creating a table of the expected topics, 
the librarian and faculty will ensure to cover essential and fundamental needs. Second, the goals 
that each one wants to achieve should be discussed, including their roles (i.e., what each one will 
cover) and expectations. Third, they need to identify and access needed resources in the session. 
These resources may be placed in the library’s Course Reserves collection or posted online (via 
the library research guides or available in the course’s management system). These resources 
could be in the form of guides and videos. 

 
Break Down the Process 
 

In general, a library instruction session lasts the length of a class. The authors agree that 
while it is important to cover the EBP process, there is also no need to do it all at once. 
Undergraduate students will find it difficult to digest one hour of information, and it is best to 
break down the process (Price, 2017; Ramis et al., 2019). A possible solution is to split up the EBP 
library session into multiple sessions, if possible. Another option is for the faculty member to 
integrate the library component by covering the content in class. For example, after the faculty 
has covered PICO, the librarian can show the students resources on how to construct the PICO 
question and provide search tips.  

 
Take Time to Reflect 
 

When the project is over, the librarian and faculty member often move on to other tasks 
and reconnect once a new opportunity arises. Finding the time to reflect and discuss what, 
when, or how the students performed well is essential to maintain the librarian-faculty 
collaboration moving forward and expanding. Some questions to help direct the conversation 
may include: 

● Where were the goals achieved? 
● Where do the students perform well/poorly? 
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● Was the practice time enough? 
● What questions did the librarian/faculty receive from students? 
● What can we do better next time? 

 
Conclusion 

 
Undergraduate students enter the library research session thinking they know how to 

conduct research. If an article is peer-reviewed, why should they worry about it? However, 
conducting research in the health and allied health professions is more than blindly trusting 
peer-reviewed articles. EBP requires students to think about the research process concerning the 
needs of the patients, to find current and reliable information to use in their intervention, and to 
understand how to apply different information if the perfect source is not found. The EBP 
process may initially seem overwhelming for students in terms of the amount of material 
covered. However, many students have been exposed to some form of information literacy, for 
example, in other college courses or attending a library session. Showing that information 
literacy and EBP have much in common will ease their anxieties.  Librarians, particularly new 
librarians, may find it challenging to connect with teaching faculty. Networking and inviting 
teaching faculty to talk about the need of their students is essential in fostering success. 
Librarians must show how they can integrate the library’s resources into the course, assist with 
developing assignments, and provide continuous and excellent support to faculty and students. 
By creating accessible information and a presence, librarians can show students that the skills 
they learn in college will significantly benefit them once they enter their professions.  
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