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ABSTRACT

This article investigates ways in which student voice informed
design-based research into information literacy instruction.
The instruction occurred across a year-long graduate science
education ePortfolio culminating project. Library and science
education faculty partnered in a two-year project to create
communities of secondary science education students, in two
cohorts, who used the Association of College and Research
Libraries (ACRL) Framework for Information Literacy for Higher
Education to support their own research and reflections into
information literacy. The overarching goal was to improve the
course design to help science teachers develop their professional competencies in information literacy to conduct
research to support their practice. Examination of students’
responses to research experiences enabled faculty to improve
the students’ information literacy experience from one year to
another. Findings show that students became more familiar
with ways to use the ACRL Framework to interrogate their
own and their colleagues’ research processes as they shared
their own reflections on research and information literacy. We
also found that this was fostered by shifts in when and how
the ACRL Framework was introduced. Education students can
benefit from knowledge of an information literacy framework
to impact the way that they conduct their own professional
research, work with students on research projects, and participate in scholarly conversations.
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Introduction

The Association of College and Research Libraries Framework for
Information Literacy for Higher Education (ACRL Framework) defines
information literacy as “the set of integrated abilities encompassing the
reflective discovery of information, the understanding of how information
CONTACT Alison Lehner-Quam
alison.lehnerquam@lehman.cuny.edu
Leonard Lief Library, Lehman
College, 250 Bedford Park, Boulevard West, Bronx, NY 10468.
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/racl.
ß Alison Lehner-Quam and Wesley Pitts
Published with license by Taylor & Francis Group, LLC

358

A. LEHNER-QUAM AND W. PITTS

is produced and valued, and the use of information in creating new knowledge and participating ethically in communities of learning” (ACRL, 2015,
p. 3). While still relatively new, librarians have been grappling with how to
introduce concepts from the ACRL Framework in information literacy
instruction, such as the “reflective discovery of information,” and have
found new openings for partnership and professional development with
discipline-based faculty, among other opportunities (Gross, Latham, &
Julien, 2018; Miller, 2018).
The Framework provides a chance to move beyond one-shot information
literacy sessions to offer deeper sustained experiences for students to reflect
on their research. In fact, Vossler and Watts (2017) noted that in a oneshot session, students do not have sufficient time to understand what the
librarian can offer them. Even with advance planning between librarians
and discipline-based faculty and the incorporation of formative assessments, it may be hard to understand the growth that students experience
in a one-shot information literacy library session. Gaining insight into
student learning may require more than a one-shot session and together
librarians and faculty may need to provide tools for students to share their
experiences over time, such as information literacy journals (Insua, Lantz,
& Armstrong, 2018) or ePortfolios. Knowledge of how students classify
themselves as researchers and how they make their information literacy
growth visible is invaluable to librarians and faculty with whom they partner. This is because it gives insight into where students need to grow and
ways to target and revise instruction to support growth and dispositions to
use information to promote lifelong learning.
This area of intersection between lifelong learning and information literacy is particularly important in teacher education (Godbey & Dema, 2017).
In order for teacher education students to teach their students about information literacy, as well as to optimize a partnership with a school librarian,
teacher education students need to have confidence in integrating their
own knowledge of information literacy into their pedagogical practice. For
example, Godbey and Dema (2017) found that education student participants in their study “take their role as educators tasked with developing
these [information literacy] skills among their future students very seriously” (p. 12). Alternatively, in their study of school librarians and staff in
Northern Ireland, McKeever, Bates, and Reilly (2017) found that the majority of librarians interviewed said that the teachers with whom they worked
lacked familiarity with information literacy. However, those teachers who
had familiarity with the skills associated with information literacy had
greater collaborative experiences with school librarians on information literacy activities. Accordingly, it is important to provide instruction, research
opportunities, and resources so education students can use an information
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literacy framework, such as the ACRL Framework, to reflect on their own
information literacy experiences in alignment with their own work and career trajectories.
This study investigates how two separate cohorts of science education
graduate students used the ACRL Framework as a lens through which to view
and share the development of their competency in information literacy. We
worked with each cohort for two semesters to create a community of science
education in-service and preservice students who used the ACRL Framework
to structure and document their reflections of their dispositions and application of information literacy skills. In particular, we compare how a set of
instructional design changes that integrated the ACRL Framework differently
in each cohort affected the outcome of their reflective practice illustrated in
the information literacy entry of their ePortfolio capstone project. Similar to a
senior research thesis, the ePortfolio capstone project is a culminating project
implemented to help assess and evaluate if teacher-candidates have attained
the expected level of competencies at the conclusion of the science education
programme. In this manner, the overarching goal was to improve the course
design to help science teachers develop their professional competencies in
information literacy to conduct research to support their practice as teachers.
The study is guided by the following research questions:
Q1) How was our instruction informed when we explored graduate science teacher
education students’ use of the ACRL Framework in their ePortfolio capstone research
experiences?
Q2) Did student engagement with the ACRL Framework change when we
introduced new instructional approaches in information literacy classes? If so, how?
Q3) Did students’ reflective practice in their ePortfolio capstone project show greater
evidence of academic and career connections to information literacy concepts after
the course design change?

Literature review

The ACRL’s Information Literacy Competency Standards for Higher
Education (2000) was replaced by the ACRL Framework for Information
Literacy for Higher Education (2015), which was approved by the ACRL
Board in 2016. The ACRL Framework has six frames: (1) Authority Is
Constructed and Contextual; (2) Information Creation as a Process; (3)
Information Has Value; (4) Research as Inquiry; (5) Scholarship as
Conversation; and (6) Searching as Strategic Exploration. The frames
include knowledge practices, which offer “ways in which learners can
increase their understanding of these information literacy concepts” and
dispositions, which address the affective domain (ACRL, 2015, p. 2). We
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were interested in studying both aspects of the Framework with secondary
science education students.
Fulkerson, Ariew, and Jacobson (2017, p. 22) address the Framework’s
new focus on “pedagogical constructs—threshold concepts, metaliteracy,
and metacognition.” They argue that “the Framework’s attempt to bring
metacognition together with information literacy reflects what the education and psychology community has known for a long time—that students
learn better when they engage in guided reflection” (Fulkerson et al., 2017,
p. 26). Head (2016), in a study of lifelong information literacy, reinforces
the value of metacognition and reflection in information literacy when
citing Hicks’s (2015) work as an exemplar of how librarians use
“metacognitive frameworks to teach their students how to reflect on their
own practices and engage in … workplace practices. This approach is superlative over teaching students a set of functional information literacy skills
that will soon be obsolete” (Head, 2016, p. 65). In their case study of information literacy infused into evidence-based service learning practice,
Young and Maley (2018, p. 236) call for additional research on information
literacy synthesis “when students engage with practitioners as opposed to
working in a more traditional classroom setting, disconnected from realworld practice.”
Capacities required for lifelong learning include the abilities to formulate
questions and to seek help. Head (2016, p. 64) also noted in the study of
lifelong research skills in recent graduates that “less than a third of the
graduates (27%) in [their] sample reported that college had helped them
develop the critical thinking skill of framing and asking their own questions.” Furthermore, hand-in-hand with the issue of question framing is
the ability to seek help. Thomas, Tewell, and Willson (2017, p. 225), summarizing findings by Pellegrino (2012), Ismail (2013), and Beisler and
Medaille (2016) note that “when seeking help on their research projects,
students turn to their professors and peers, and only sometimes to
librarians.” Question framing and seeking help to support lifelong learning
were areas that we discovered we needed to address after the Cohort 1
ePortfolio presentations in our project. The disposition for seeking help is
also articulated in two of the ACRL frames, Research as Inquiry and
Searching as Strategic Exploration.
Even though the ACRL Framework is relatively new, integrations into
undergraduate and graduate library instruction have been documented
(Conor, 2016; Hurley & Potter, 2017; White, 2017). Conor (2016) used the
Framework as an embedded librarian in an undergraduate music history
course and partnered with a music faculty member to build selected frames
into the course learning outcomes. Hurley and Potter (2017) integrated the
frame Information Creation as a Process as they used the Cephalonian
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method in an English 120 course. White (2017, p. 399) used the
Framework in a digital humanities lab connected with an undergraduate
English course with the goal of integrating the “frames as learning goals for
lab assignments.” While Conor (2016), Hurley and Potter (2017), and
White (2017) have incorporated the Framework into their course learning
outcomes and goals, their students have not directly engaged with the
ACRL Framework as a framework document on which to reflect on their
information literacy experiences.
Reflective practice and engaging with frameworks

Making and finding meaning through reflective practice can be a potentially
transformative experience in teacher education (Loughran, 2002; Zeichner &
Wray, 2001). While knowledge practices and dispositions within a discipline-based framework can be used as evidence in reflective practice to
express transformative competencies, it is important to bring into focus how
reflective practice can guide the understanding and implementation of
frameworks as transformative practice (Bell, Robertson, & Norsworthy,
2017). In addition, Rodgers (2002) notes that the introduction of frameworks from research on teaching and learning provides teachers with ways
of naming and understanding experiences with manageable categories and
common language without losing the inherent complexity in the process.
Questions about how participants use discipline-based framework(s) to
move along a path of reflective practice are central to informing how
librarians can collaborate with discipline-based faculty to use and structure
reflective practice to engage information literacy (Corrall, 2017).
Additionally, agreeing with Corrall (2017), Miller (2018, p. 417) calls for
“further research into reflection in relation to professional practice for
information literacy librarians, with added emphasis on liaison and collaboration.” The ways that reflective practice is experienced, differentiated, and
illustrated in recognizable forms and processes is critically important. Also
important to reflective practice is the common notion that through reflective practice individuals “can develop a greater level of self-awareness about
the nature and impact of their performance, and awareness that creates
opportunities for professional growth and development” (Osterman &
Kottkamp, 1993, p. 2). At the center of this notion is the presupposition
that intentionality for learning can be (meta)cognitively activated in connection with experiences and can be found in both ad-hoc and formal systematic uses of frameworks to help structure reflective practice (Reynolds
& Patton, 2014). However, Dewey (1933), as well as Sch€
on (1983), and
others such as Ash and Clayton (2009) have cautioned against oversimplification when attempting to understand, operationalize, and structure
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reflective practice. Reflective practice, including the empirical illustrations
of its outcomes, is enormously complex, dynamic, and contingent-specific
to times, places, context, and significance (Rodgers, 2002).
Similarly, Roth (2011, p. 80) notes that “experienced [teacher] practitioners may question their observational actions, doubting what they see,
but normally take their material actions for granted in the sense that they
take them as aligned with the goals [intentions] that had brought them
forth.” However, this means that the kinds of concepts and representations
used to communicate reflective practice are expected to help orient the
emergence of learning in tandem with purposeful interactions. For
example, in a community of practice the potential for mutual orientation
in order to create successful interactions with others can develop as a result
of using a shared framework to help guide reflective practice that incorporates participative thinking and practices. The metacognitive outcomes of
reflective thinking (reflection) and their embodied practices over time are
not constant: one can choose to participate and then stop. Accordingly,
iterative opportunities for practice are needed to enhance awareness and
uses of frameworks, such as the ACRL Framework, and to change and
develop what is brought forth externally as transformative knowledge practices and dispositions. We do acknowledge, however, that the development
of competencies as intentional and transformative outcomes is not imminent in the context of reflective practice.
Working from these premises, we present a design-based approach that is
primarily concerned with modes of reflective practice that can work together
in the context of ePortfolios to teach information literacy (Barab & Squire,
2004). ePortfolios can serve as a context and process for sustained guided
and iterative opportunities for reflection (Watson, Kuh, Rhodes, Light, &
Chen, 2016). We were interested in the role that ePortfolios could play in
student reflection on their information literacy experiences and the ACRL
Framework. Jacobson and Gibson (2015, pp. 105–106), co-chairs of the
ACRL Framework Task Force, suggest that ePortfolios can be used as an
assessment method that presents a picture of a student’s demonstration of
“growth in understanding of scholarship and research” and use of information literacy in the ACRL Framework over time.
Research design
Context

The study involves two cohorts of graduate students in a year-long
capstone project course in consecutive years. The capstone project
course is a part of a degree requirement for a science education programme
at an urban university. Information literacy instruction has traditionally
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Figure 1. Outline of capstone experience for Cohort 1.

been a part of this course in the fall semester, but, for the first cohort (see
Figure 1), instruction experiences were expanded to include a flipped-class
with an inquiry-focused information literacy homework assignment. The
course also included an inquiry-focused information literacy mid-term
question, and an annotated bibliography assignment on a topic of the student’s choice.
For Cohort 1 the spring semester included an in-class introduction to
the ACRL Framework, an ACRL Framework survey, and a semester-long
three-part ePortfolio assignment. In this semester, students developed an
information literacy section in their capstone project ePortfolios and communicated their reflections in three modes: first through their written
ePortfolio, then through a mid-term webinar, and then through a final inclass presentation which was videotaped. The students used their own
methods to organize the sections of their ePortfolio and their presentations.
The one requirement was that ePortfolio sections must include both baseline and postbaseline evidence to demonstrate student growth (Pitts &
Ruggirello, 2012). Students had the option to use a variety of reflective
practice frameworks (e.g., Ash & Clayton’s 2009 DEAL Model and
Rodgers’s 2002 Reflective Practice Framework) in their ePortfolio to structure their reflections in each entry. In the information literacy section of
their ePortfolio, each student discussed their research in relationship to one
or more of the ACRL frames. The capstone ePortfolio presentation experiences provide opportunities for discussion, sharing of experiences,
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Table 1. Comparison of Cohort 1 and Cohort 2 course design.
Cohort 1 (2016–2017)

Cohort 2 (2017–2018)

September
Introduce annotated bibliography assignment
Flipped information literacy assignment
Library information literacy session

September
Introduce annotated bibliography assignment
Introduce ACRL Framework and preannotated bibliography
self-assessment
Flipped information literacy assignment
Library information literacy session

November
Midterm
December
Final annotated bibliography due
January
Introduce ePortfolio assignment
Introduce Information Literacy ePortfolio entry
with ACRL Framework self-assessment
March
Webinar
April/May
Final presentation

October
In-class Librarian consultation
November
Midterm
December
Final annotated bibliography due
January
ACRL Framework postannotated bibliography self-assessment
Introduce ePortfolio assignment
Introduce Information Literacy ePortfolio entry
March
Webinar
April/May
Final presentation

Note. ACRL ¼ Association of College and Research Libraries.

questions, reflection, and revision. Professional educators and faculty members were invited to participate in the webinar and attend the final in-class
presentations. The librarian attended and/or observed the presentations.
Based on information gleaned from Cohort 1 experiences, which are
discussed in the results section of this article, the course was modified the
subsequent year (Cohort 2) to include a pre- and postannotated bibliography assignment ACRL Framework survey, an earlier introduction to the
ACRL Framework, and an in-class one-on-one consultation. Comparison
of the course design for Cohort 1 and the changes to the course design for
Cohort 2 are highlighted in Table 1.
Participants

Participants include in-service and preservice teachers in the secondary
graduate science education program (see Table 2) and are listed with their
assigned pseudonyms. Cohort 1 had a class of seven students and Cohort 2
had a class of eight students. Five students from each cohort agreed to participate. The criterion for selection for both cohorts was completion of the
course assignments. In each cohort there was one career changer. Cohort 1
had two preservice teachers and Cohort 2 had one preservice teacher.
Cohort 1 had two male and three female teachers and Cohort 2 had one
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Table 2. Cohort members’ teaching experience.
Cohort
C1 Andrea
C1 Kevin
C1 Elias
C1 Fran
C1 Siya
C2 Constance
C2 Donald
C2 Ionna
C2 Maria
C2 Tai

Preservice/In-service
In-Service
Preservice
In-Service
In-Service
Preservice
In-Service
Preservice
In-Service
In-Service
In-Service

Grades taught
Grades 9, 10, 11
N/A
Grades 9, 10, 11
Grade 6, 7
N/A
Grade 6
N/A
Grade 8
Grades 7, 8, 9
Grades 1–4

Subject area
Biology
N/A
Earth Science
Earth Science
N/A
Earth Science
N/A
General Science
Science, Chemistry
General Science

male and four female teachers. For the remainder of the article we refer to
participants in the study as students.
Method

We use case study methodology to compare year 1 (Cohort 1) to year 2
(Cohort 2) course outcome data found in students’ ePortfolio information
literacy entry and related presentations to investigate the impact of the
changes in the course design (Brown, 1992). In our case study methodology
(Yin, 2009), the information literacy ePortfolio entry was used as a unit of
analysis. We coded transcriptions of students’ presentations, webinar, and
written ePortfolio looking for incidences of the knowledge practices and
dispositions from the ACRL frames along with challenges in the research
process that students presented. Because this is a multiyear project, we are
able to use cross-case analysis methodology (Yin, 2009) to compare members within each cohort and to compare members between cohorts. For
both cohorts we offered a self-assessment survey of the teacher education
students’ engagement with the knowledge practices and dispositions and
their information literacy goals for their students. Cohort 1 was given a single survey while Cohort 2 was given a survey prior to the information literacy class session as well as a postannotated bibliography assignment survey.
Students in Cohort 2 were able to compare their preinformation literacy
class experiences and annotated bibliography research responses with
responses collected after those class and research experiences.
Data collection

Data were collected in the 2016–2017 (Cohort 1) and 2017–2018 (Cohort 2)
academic years from the written ePortfolio information literacy entry,
webinar and final in-class presentations, and related question and answer
(Q&A) sessions. Video footage from each student’s information literacy
section of their webinar and their in-class final presentation was separated
from their respective session recording and then was transcribed in
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preparation for analysis. Each student was issued a pseudonym before collecting and analyzing the data. The pseudonyms were used to blind the data
(Table 2).
Data analysis

Documentation of Cohort 1 and Cohort 2 students’ reflections of growth
in information literacy through their selection of ACRL frames and related
knowledge practices and dispositions were coded. Reflections were coded
for explicit mention of the frames and respective dispositions and knowledge practices (Table 3) and their research topic was documented. Explicit
mention of an ACRL frame, knowledge practice, and disposition was noted
and then tallied to provide a total count of each incidence of when a frame
was used to organize reflection. Similarly, moments of conversation that
interrogated information literacy experiences in the Q&A sessions were
identified and tallied.
In order to facilitate exploration of the differences in engagement with
the ACRL Framework and information literacy between and within Cohort
1 and Cohort 2 the transcripts were analyzed to identify themes that
included: (1) language that described attitudes toward research process, (2)
indications of pre- and postbaseline growth, and (3) potential use of information literacy in teaching career and in school with students. To obtain
trustworthiness, coding was conducted independently by two researchers.
Discrepancies in coding among the two researchers were discussed until
agreement was found.
Results

Students in Cohort 1 selected three different frames to structure their
reflection. One student selected Information Has Value, four selected
Table 3. Incidences of ACRL Framework frames used by cohort members for reflection.
Cohort
C1
C1
C1
C1
C1
C1
C2
C2
C2
C2
C2
C2

Andrea
Kevin
Elias
Fran
Siya
Total
Constance
Donald
Ionna
Maria
Tai
Total

Information Has
Value

Research as
Inquiry

Scholarship as
Conversation

Searching as Strategic
Exploration

0
0
0
1
0
1
0
0
0
0
0
0

1
0
1
1
1
4
1
1
1
1
0
4

0
0
0
0
0
0
1
0
0
1
0
2

1
1
0
0
0
2
0
1
0
0
1
2

Note. ACRL ¼ Association of College and Research Libraries.
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Research as Inquiry (the frame most selected) and two selected Searching
as Strategic Exploration. Two of the five students selected two frames and
integrated ideas from both frames into their research reflections. The total
number of frames selected by the five students in Cohort 1 was seven (see
Table 3).
Students in Cohort 2 selected three frames to organize their reflections
on their research experiences. Research as Inquiry was again selected by
the most students with four students using it as one of their focus frames.
Two students selected Scholarship as Conversation, and two selected
Searching as Strategic Exploration. Three of the five students opted to integrate two frames into their reflections. The total number of frames selected
by the five students in Cohort 2 was eight (see Table 3).
In both cases members of Cohort 1 and Cohort 2 experienced homework
and in-class information literacy sessions that, while not mentioning them
explicitly, focused on the knowledge practices and dispositions in Research
as Inquiry and Searching as Strategic Exploration. Scholarship as
Conversation was discussed in the class session in which the ACRL
Framework was introduced to the class, in January for Cohort 1 and in
September for Cohort 2.
Research as struggle: Cohort 1

As the library faculty member listened to the webinar presentations of
Cohort 1 in the spring semester, she was struck by the language that students used to describe their research experiences. In a discussion about her
research baseline evidence Andrea talked about when exploring the
“vastness of information … [we] don’t find what we are looking for.” Elias
also talked about the difficulty of finding information, indicating that “as I
did my research I found it to be challenging.” Siya reflected to the group
that “research was a difficult process for me.” Kevin, a self-described novice
searcher, talked about his baseline search experiences, feeling “very overwhelmed” with his “initial struggle with searching.” In his presentation, he
shared his experiences sitting in the library and searching “and I’m still not
getting information. Very frustrating.” He also experienced hitting a paywall in his initial searches, which “made [him] want to quit.” He shared
that the information literacy instruction was “like a door opening for me”
and that his knowledge of the Searching as Strategic Exploration frame provided support and reassurance that his research was going in a productive
direction. Four of the five Cohort 1 students used words and phrases to
describe the challenge of the research process, such as, overwhelmed, struggle,
frustrating, challenging, difficult, and quit. Nevertheless, many offered encouragement in their postbaseline presentations, using words and phrases such as,
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persistence, not giving up, and to keep doing it, echoing the ACRL Research
as Inquiry (“value persistence, adaptability … ”) and Searching as Strategic
Exploration (“persist in the face of search challenges … ”) dispositions.
Changes to the course design

As faculty we wondered how we could provide more ACRL Framework
support for students in the first semester of the capstone experience, during
the time that the students are beginning their annotated bibliography
research. The ePortfolio presentations, while including baseline and postbaseline evidence of growth in information literacy, also indicated that the
students struggled quite a bit with their research and had challenges finding
the information that they needed. This reflection on the struggle of
research, as well as the research experiences of these self-identified novice
researchers, were very informative to us. Miller (2018) writes about how
“[f]rustrations which surface due to unseen gaps in knowledge or veiled
assumptions are especially revealing” (p. 413). Based on our observations of
student frustration and recalling that Kevin indicated that knowledge of the
ACRL Framework provided guidance and support, and that Elias wanted
more time to “digest” it, we decided to offer an earlier introduction to the
Framework by placing it in the beginning of the first semester.
To support help seeking behavior we opted to introduce a required inclass librarian consultation session to Cohort 2, so that students would
have an opportunity to share any challenges that they were experiencing
and discoveries that they were making in their searches mid-semester.
Since the students in Cohort 1 had indicated experiencing struggle, and
one shared that he had spent time in the library but not sought out consultation with a librarian, the in-class consultation would be offered to
Cohort 2, embedded in the class experience. This consultation would align
with and support the Research as Inquiry “seek appropriate help when
needed,” and Searching as Strategic Exploration, “seek guidance from
experts, such as librarians, researchers, and professionals,” dispositions.
Prior to the consultation Cohort 2 students filled out a form that gave
them a chance to reflect on their research experiences to date, research
challenges they faced, and connections made to the ACRL Framework (see
Appendix). This provided information to open up a conversation with the
librarian during the consultation.
A change in response: Cohort 2

After the earlier introduction to the ACRL Framework and to the in-class
consultation, Cohort 2 students reflected on their search experiences in
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substantially different ways than Cohort 1. Only two of the five used the
words struggle and overwhelm in reference to their initial searches. Their
presentations were also very different from the Cohort 1 presentations.
Students selected one or two frames on which to reflect, and then selected
specific knowledge practices and dispositions to reflect on as a measure of
their growth. While the challenge of searching was shared, students in
Cohort 2 also used the word confidence with greater frequency.
Cohort 2 students also referred to the in-class consultation as a valuable
experience. Tai talked about the usefulness of the consultation in both her
webinar and final presentation. “[I]t’s really great to have that one-on-one
guidance. I feel that if [the librarian] wasn’t here to give us that one-to-one
I would’ve still been lost and I wouldn’t know how to ask for help.”
Donald reflected on the consultation form (see Appendix), saying that the
form let the librarian “know how we were progressing in this learning.
How much more help we would need.” The in-class consultation provided
a scaffolding to support help-seeking behavior. Tai reflected on the challenge of asking for help, “Because that’s another thing … you can have
trouble, but … not being able to ask the right questions can give you a
really hard time.” Even the use of the phrase “right questions” indicates the
barriers that students can feel when they are struggling and could use some
support (Head, 2016).
Comparative student engagement with the ACRL Framework

An examination of student engagement with the ACRL Framework when
new instructional approaches were introduced into the course was
informed by a number of factors, including the structure of the discussions
around the Framework, the number of frames mentioned, and the number
of information literacy-related questions asked during the webinar and final
presentations. When looking at the number of questions asked during the
Table 4. Information literacy-related questions asked during each cohort's Q&A sessions.
Cohort
C1
C1
C1
C1
C1
C1
C2
C2
C2
C2
C2
C2

Andrea
Kevin
Elias
Fran
Siya
Total
Constance
Donald
Ionna
Maria
Tai
Total

Webinar IL questions

Final in-class presentation IL questions

0
2
1
0
1
4
4
4
4
0
2
14

1
0
1
0
1
3
1
1
2
1
1
6

Note. IL ¼ information literacy; Q&A ¼ question and answer.

Total

7

20
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webinar and final presentations, Cohort 1 students asked four questions
after the webinars and three questions after the final in-class presentations,
for a total of seven questions. In Cohort 2, the amount of questions was
much higher, with 14 questions asked after the webinar presentations and
six after the final presentations for a total of 20 questions (see Table 4). In
Cohort 2 students had questions about a range of information literacyrelated topics, including methods for conducting research with K–12
students, techniques for discovering keywords to use when searching for
articles, databases used, and about the selection process for ACRL frames
on which to reflect.
Student reflections on their experiences in relationship to the knowledge practices and dispositions differed from cohort to cohort. While
students in both cohorts demonstrated skills and dispositions reflected
in many of the knowledge practices and dispositions, students in Cohort

Figure 2. Selection of Framework knowledge practices and dispositions by cohort members.
RasI ¼ Research as Inquiry, SasC ¼ Scholarship as Conversation, SasSE ¼ Searching as Strategic
Exploration, KP ¼ knowledge practice, Disp ¼ disposition.
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1 selected ten research practices and dispositions on which to explicitly
reflect, but the distribution of selected knowledge practices and dispositions was uneven as only three Cohort 1 students explicitly mentioned
them. In Cohort 2, all five students reflected on at least two of the
knowledge practices or dispositions and there were 13 mentions of specific research practices and knowledge dispositions (see Figure 2).
Changes in the course design: Use of pre- and postannotated bibliography
ACRL Framework survey

Another course design change was the introduction of the pre- and postannotated bibliography assignment ACRL Framework survey. In Cohort 1,
the survey was offered only once, when the class was introduced to the
ACRL Framework in January, which was after they had completed the
annotated bibliography assignment. In Cohort 2, the survey was offered
twice, once prior to introducing the ACRL Framework, and then it was
offered again as a postresearch experience after the annotated bibliography
assignments had been completed. The survey listed all knowledge practices
and dispositions in the ACRL Framework and offered students four checkboxes to indicate the following responses: Part of my practice, I’d like to
work on this, Not sure, and I’d like to work on this with my students.
Students could check as many boxes as they’d like. The pre- and postannotated bibliography ACRL Framework survey gave students the opportunity
to reflect on their initial ideas about the knowledge practices and dispositions prior to any information literacy instruction and research experiences
and on their ideas about information literacy after instruction and the
completion of an extensive annotated bibliography research experience.
Cohort 2 students were emailed both their pre- and postsurvey responses
and given the opportunity to reflect on and to recognize on which knowledge practices and dispositions they had changed perspectives.
Both Ionna and Tai in Cohort 2 used their survey responses to measure
their growth. Ionna noted that “prior to writing my annotated bibliography
I had answered that ‘I’d like to work on this’ to several sections, including
[the Scholarship as Conversation knowledge practice] ‘critically evaluate
contributions made by others in participatory information environments’
and [the Searching as Strategic Exploration knowledge practice] ‘match
information needs and search strategies to appropriate search tools.’” When
she reflected on growth related to these knowledge practices she noted that
instead of wanting to work on those knowledge practices, she saw that they
were now part of her practice. In her webinar presentation Tai reflected on
the Searching as Strategic Exploration disposition, “understand that first
attempts at searching do not always produce adequate results” and noted
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that this was part of her practice. She reflected that she initially “wasn’t confident on sharing some techniques that [her] students could use to basically
make their researching better.” She continued, “So after all the assignments
that I did here, the reflection on why I did certain things and why, and
what articles worked and what articles didn’t, I realise that I can translate
[that] into the classroom. As you can see in my postsurvey that I took in
January, I switched to ‘I would like to work on with my students.’” The preand postsurvey gave her an opportunity to see her changes in perspective
and she reflected that she had more confidence in her research abilities.
Comparative exploration of information literacy and the professional life
of teachers

There are at least three ways that information literacy can connect to the
professional life of teacher education students: (1) research can inform
instruction; (2) research can inform career; and (3) information literacy
skills can be taught to their students. In both cohorts, the students selected
topics that could inform instruction (see Table 5). Many students focused
their research on topics related to English language learners in the science
classroom, a relevant subject for teachers in the schools in which they work
or may be placed in our community. In Cohort 1, one of the five students
made connections to their professional life. Fran talked about the value of
research in her career. Two Cohort 1 students considered information literacy skills in relation to their students: Andrea made connections between
her own research skills and the skills of her students. “Not only should I
provide activities regularly and consistently throughout the curriculum for
them to be consumers of information but active users of data evaluating
evidence, and weighing in on which is trustworthy.” While Siya did not
address information literacy with students in her formal presentation, she
did talk about it in the Q&A session after her final presentation and
considered ways to address instruction so as not to provide students with
Table 5. Cohort member identification of research as it relates to their professional lives.
Cohort
C1
C1
C1
C1
C1
C1
C2
C2
C2
C2
C2
C2

Andrea
Kevin
Elias
Fran
Siya
Total
Constance
Donald
Ionna
Maria
Tai
Total

Research informs
teaching

Research informs
career

Teach information
literacy skills to class

1
1
1
1
1
5
1
1
1
1
1
5

0
0
0
1
0
1
1
0
0
1
0
2

1
0
0
0
1
2
1
1
1
0
1
4

NEW REVIEW OF ACADEMIC LIBRARIANSHIP

373

the struggle that she experienced in Cohort 1 (see Table 5). Siya reflected
that she didn’t want her students “to be in my steps, where [they wondered] ‘how broad … or how narrow should I go [with my topic]?’ … I
want to [know] that I … know a straight path that they’re … on. I don’t
want them to feel like they’re going to be stuck.” One wonders if Siya had
experienced an earlier introduction to the ACRL Framework and had an
in-class consultation session during which she could address her research
question challenges that she might consider structuring an assignment
with greater flexibility for her students.
Cohort 2 students reflected more extensively about research in one’s career and research with their students. Maria used the following knowledge
practice “summarize the changes in scholarly perspective over time on a
particular topic within a specific discipline” and disposition “see themselves
as contributors to scholarship rather than only consumers of it” from the
Scholarship as Conversation frame to guide her reflections on her growth
in information literacy. Her school had tasked a committee to consider
ways to adopt the Next Generation Science Standards across the school
science curriculum, a subject that she had researched for her annotated
bibliography. As Maria reflected on her growth in information literacy, particularly Scholarship as Conversation knowledge practices and dispositions,
she said in her webinar presentation, “being a part of this committee is
directly contributing to Scholarship as Conversation and in all that I’ve
learned through my research for my project last semester, the annotated
bibliography, I’ve been able to summarize through what I’ve gained in my
research and come back and share it with the science steering committee.”
Her research on the new science standards and her familiarity with the
language and ideas expressed in the frame Scholarship as Conversation
enabled her to impact how the new standards are adopted in her school.
In Cohort 2 four education students talked about how they would conduct research in their K–12 classrooms (see Table 5). Constance talked
about her annotated bibliography research experiences helping her
improve as an educator because they led to empathy, saying “you can
understand that these things that are important to you as a learner are
also important to your students and you can figure out ways to make
learning more engaging … and relevant for students.” In the final presentation Q&A session, one student asked Constance about doing research
with students. She responded, sharing that she does “a lot of one-to-one
or one-to-two consultation sessions.” Tai spoke about having her students
do research in an annual curriculum unit. She described her transformation before information literacy instruction and engagement with the
ACRL Framework and after, saying, “Before [my information literacy
experiences] I wasn’t comfortable at all teaching [research] to my students.
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But now that our fourth graders are doing squid dissection and research
for their class, now I feel more comfortable being able to teach them how
to search for appropriate websites that can help them with their …
research.” Tai’s familiarity with information literacy has created the possibility for research in her classroom and opened the door for a common
language around research practices to support collaboration with school
librarians (McKeever et al., 2017). Tai also considered ways that she would
structure her research with students, “So if I were to [teach] my students … how to research for a paper … I would allow for multiple
research sessions.” She also considered doing one-on-one consultations
with her students. These rich and insightful reflections about connecting
research and teaching strategies in a K–12 setting are examples from
Cohort 2 of the confidence gained through engaging with the ACRL
Framework and how reflecting on one’s own research leads to the confidence to teach their students how to conduct research.
Limitations

We acknowledge that changing the structure of instruction, even when
intentionally implemented, does not always improve all aspects of learning
that transcend context and timing (Barab & Squire, 2004). This limitation
calls for additional research to confirm the theoretical relationship
between how the ACRL Framework can be used as evidence in reflective
practice to express transformative learning in information literacy in the
context of the instructional design changes. This study is also limited in
that it is based on the experiences of a small sample size of in- and preservice science teachers. In both cohorts in- and preservice teachers were
mixed together. Accordingly, we do not know whether the in-service
teachers would have significantly different or similar experiences from the
preservice teachers with the approach to information literacy instruction
that was documented in this study. Therefore, future studies should focus
on increasing the number of both in- and preservice participants and disaggregated cohorts to examine if the instructional approach would yield
significant differences in and between these populations of participants.
Additionally, including interviews about the participants’ experiences with
research and information literacy would help to interrogate and corroborate the trustworthiness of the connections they have made to the ACRL
Framework in their reflective practice (Guba & Lincoln, 1989).
Discussion

Education student engagement with a framework, such as the ACRL
Framework, has the potential to improve lifelong information literacy
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practices (Head, 2016; Hicks, 2015). Students in both cohorts reflected on
their annotated bibliography research experiences as they used the
Framework to identify evidence of their growth in information literacy (see
Figure 2). In her webinar presentation Constance, from Cohort 2, reflected
on the Scholarship as Conversation knowledge practice “summarize the
changes in scholarly perspective over time on a particular topic within a
specific discipline” as she considered the focused nature of the articles that
she selected for her annotated bibliography. She said, “These knowledge
practices and dispositions are truly instrumental in improving as a learner,
and help create an approach to education that focuses on ‘narrow but deep’
learning, as opposed to a ‘broad but shallow’ perspective.” This “narrow
but deep” burrowing into the research literature enabled Constance to see
herself as a participant in the scholarly conversation and supported her as
she identified “changes … over time” in the conversation. Direct engagement by education students with the Framework also has the potential to
provide lifelong guidance and instruction through the knowledge practices
and dispositions. After education students have engaged with the
Framework they can return to it as an information literacy guide for reflection to support their lifelong and professional learning.
Earlier introduction of the ACRL Framework in Cohort 2 may have
given the education students increased ways of “naming and understanding experience” (Rodgers, 2002, p. 248) as they conducted research and
encountered the Framework. More students in Cohort 2 talked about
bringing research into the classroom with students and in more detailed
ways than in Cohort 1, such as offering one-to-one or one-to-two
research consultations with students. Cohort 2 students expressed confidence in their research abilities and in their ability to share research skills
with their students as well as to participate in professional conversations
through sharing research and participating in school committees. For
example, Tai reflected that she had much more confidence in her
research abilities when comparing the responses to her pre- and postresearch survey.
The Framework may have also helped the education students feel that
their research experiences were valid and aligned with others’ research
experiences and this gave them discrete skills and dispositions on which
they could structure their reflection to integrate ways to measure their
growth. For example, Maria, in her final presentation, stated that early on
in her career she might not have seen her contributions to the field to be
valid, but that after analyzing her research experiences using the
Scholarship as Conversation frame she reflected, “I definitely obtained a
sense of accomplishment and a sense of confidence as a science educator
participating in this conversation.” An essential part of reflective practice is
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using frameworks to analyze experiences. As Rodgers (2002) notes, using
frameworks to analyze experiences and investigate personal theories and
assumptions is an important part of reflective practice in teacher education.
Our collaboration as faculty members has deepened over the years as we
have worked together to provide numerous information literacy experiences
and in-class research consultation sessions. There are discrete activities that
could be developed based on this work to extend student engagement with
the ACRL Framework beyond the ePortfolio environment. For example,
offering a single knowledge practice and/or disposition on which students
reflect on at the beginning of their information literacy session and then
reflect on again and discuss after instruction. Another activity could be to
take the time at the end of an information literacy session to talk about the
dispositions and the affective side of the research experience. Librarians
could offer a second information literacy class with in-class librarian consultations to provide a safe space for student questions (Thomas et al.,
2017). Additionally, the Framework could be shared with faculty to identify
areas of common interest to serve as a way to deepen collaboration.
Considerations for scaling up discipline-based and library faculty
collaborations

It is important to keep in mind that a key goal of scaling up this project is
to help discipline-based and library faculty engage in sustained co-teaching
collaboration to develop productive design-based approaches that help
students access effective information literacy instruction using the ACRL
Framework. To help move beyond short-lived scale-up projects, structured
incentive funding would be needed to compensate for extra library staffing
to allow librarians to work with discipline-based faculty over a sustained
period of time. For institutions with a robust support for ePortfolio practice, an interesting way to scale-up and replicate this research project is to
use the library or institutional learning center to bring discipline-based and
library faculty together to showcase a pilot project. A key part of the showcase would be to engage participants about how to co-teach in the context
of an ePortfolio design-based instructional model. The instructional
co-teaching model would first introduce students to the ACRL Framework
as an inquiry-based activity. Subsequently, the model would engage
students to use reflective prompts to make purposeful connections to
the ACRL Framework as a guide into assessing their information literacy
practices in their ePortfolio inquiry spaces.
Although the ePortfolio can be used as a catalyst for collaboration for
both instructors and students to access effective information literacy learning activities that use reflective practice, relying only on the ePortfolio can
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pose a challenge for scaling up and replication, particularly in institutions
that have limited resources for supporting ePortfolio projects. Accordingly,
we propose that a more powerful approach to scaling up can be accomplished by implementing co-teaching models with design-based strategies
that purposely embed reflective inquiry spaces that allow the integration of
information literacy pedagogy using the ACRL Framework. For example,
faculty could determine how and when to introduce the ACRL Framework,
information literacy practices, and when to offer in-class and/or online
consultations with students to support student research. They could also
incorporate strategic use of information literacy surveys to help improve
outcomes assessment and support student reflection. Additional assessment
options include the use of reflective information literacy questions or
prompts in course exit tickets, quizzes, and exams. In lieu of ePortfolios,
journals or videologs could be employed as a tool for students to record
and reflect on their research process, using the ACRL Framework to provide structure and common language with which to share their experiences
with classmates and professors.
In both the aforementioned scale-up scenarios, these co-teaching models
and instructional designs must work together to connect discipline-based
instruction with experiences that have the potential to leverage integrative
reflective practice and information literacy with outcomes assessment. An
important conversation in the process of scaling up the project within academic disciplines would address ways to use the ACRL Framework to support reflective practice about information literacy within that academic
discipline. For example, there are unique benefits for introducing School of
Education students to the ACRL Framework, such as shared professional
vocabulary with librarians with whom they might collaborate. Another
benefit for teacher professional practice would be improving ways to introduce information literacy to their own students with greater confidence.
Discipline-based faculty would need to consider the benefits of explicitly
sharing the Framework with their students.
Implications and conclusion

In this study we found that students became more familiar with ways to
interrogate their own research processes and their colleagues’ research processes as they examined and subsequently shared their own explorations into
information literacy. We also found that this was fostered by shifts in when
and how the ACRL frames were introduced in course design. Examination
of students’ responses to research experiences enabled us to transform the
student information literacy experiences from one year to another. A guided
introduction to the ACRL Framework prior to a research experience and

378

A. LEHNER-QUAM AND W. PITTS

ePortfolio capstone project provides education students with common language with which to describe their reflections about their information literacy experiences. In-class consultations can be incorporated as a successful
feature to support student question seeking behavior.
Education students can benefit from knowledge of an information literacy framework to impact the way that they conduct their own professional
research, work with students on research projects, discuss their information
literacy experiences, and participate in scholarly conversations. Knowledge
of the ACRL Framework has the potential to provide productive ways for
in-service and preservice teachers to reflect on and understand their experiences with information literacy.
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Appendix. Library consultation form (Cohort 2).
Library Consultation
Name:
Date:
Research Topic:
What resources have you searched?
What keywords or subject terms have been fruitful?
What search strategies have you used?
Which articles connect most with your topic?
What has been difficult to find?
What do you want to find next?
Which ACRL Framework do you connect with most at this stage of your search?
Knowledge practices?
Dispositions?

