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Information Literacy Instruction in Asynchronous Online Courses: Which
Approaches Work Best?
Elizabeth Pickard and Sarah Sterling
Which modes of information literacy instruction (ILI) work best in asynchronous online
courses? Recent national trends and COVID-19 have made it critical to answer this
question, but there is little research comparing different modes of ILI specifically in
asynchronous contexts. This multi-year study employed 5 different modes of ILI in
different sections of an asynchronous online anthropology course and compared the
modes' effects on students' coursework. Ethnographic analysis of students'
bibliographies revealed nuanced changes to students' approaches to searching and
source-selection. These findings can inform librarians' development of ILI curricula and
pedagogy for the unique circumstances asynchronous instruction presents.
Elizabeth Pickard is Assistant Professor and Science & Social Sciences Librarian at Portland State
University, email: epickard@pdx.edu; Sarah Sterling is Assistant Professor of Anthropology and Affiliate
Faculty to the Middle Eastern Studies Center at Portland State University, email: sster@pdx.edu.

Introduction
Over the last decade, colleges and universities have offered an increasing number of
courses online, presenting librarians the challenge of providing course-integrated information
literacy instruction (ILI) in both asynchronous and synchronous online-only courses. As reported
by the Babson Survey Research Group (2018) enrollment in online courses by undergraduate
students increased for the 14th consecutive year in the U.S.,1 and a 2019 National Center for
Education Statistics report showed that college and university online enrollments continued to
grow even as overall enrollment numbers declined.2 For example, Portland State University, a
large R2 public university in Portland, Oregon, has offered an increasing number of online
courses every year for the past several years and offered 65% of its courses as online-only in the
2016-2017 academic year.3 The COVID-19 pandemic made the need to move online even more
urgent, and that intensified an already pressing question for librarians: which approaches to
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teaching information literacy work best in an online-only context? Moreover, which modes work
best in asynchronous as opposed to synchronous courses?
Librarians need best practices now, and there are many things to consider. Colleen
Flaherty, who covers faculty issues for Inside Higher Ed, explained in a recent, post-quarantine
article that "synchronous is hot" but equity is a concern.4 Phil Hill, an ed-tech consultant at
MindWires, told Flaherty, "The limitations of synchronous video are equity and access."5 While
not entirely different, synchronous and asynchronous courses do involve some fundamental
infrastructural differences that affect what modes of instruction might be possible. Synchronous
courses allow for real-time interaction between instructor and students, and this real-time
interaction readily facilitates active learning. Asynchronous learning, in contrast, is particularly
student-centered with respect to flexibility, but the lack of real-time interaction begs the question
of how one might go about facilitating active learning. There are many asynchronous online
tools available, such as LibGuides and software to create video-recorded lectures, but how might
librarians best use these tools to engage students in active learning rather than passive listening?
This article reports on a series of case studies from Portland State University (PSU) that
compared different modes of delivering ILI in an asynchronous course and their effects on
students' coursework. The researchers, a librarian and an anthropology instructor, tried five
different modes of delivering ILI in different sections of the instructor's asynchronous online
course and reviewed students' final project bibliographies to see in what ways the students' work
had changed. Comparison of students' work under different modes of ILI revealed changes to the
ways in which students had approached searching and supporting their topics as well as changes
to the quality of their sources.
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Literature Review
This research study examined the effects of different modes of ILI on students'
coursework, focusing on modes that facilitate active learning. It specifically builds on existing
research pertaining to ILI in asynchronous, as opposed to synchronous, online instruction.
Most existing literature talks about ILI in online courses without differentiating between
synchronous and asynchronous instruction. This distinction is important since synchronous
courses allow for different modes of ILI relative to asynchronous courses; synchronous courses
allow for real-time interaction, while asynchronous courses are more accessible to a wider range
of students, but with limited real-time interaction (if any).6 Yet much of the literature discusses
"online" as a blanket term. For example, in a 2010 article, Hoffman and Ramin proposed a set of
best practices for interacting with online students, but they discussed "online" without specifying
potential differences between asynchronous and synchronous contexts in either the project's
systematic review or case study.7 It was only through Hoffman's mention of "web-conferencing"8
that the researchers inferred that the case study most likely examined a synchronous course. This
omission points to the fact that the use of asynchronous instruction, and especially literature on
it, is still emerging. Even more recent articles, such as "Online Students' Perceptions of
Embedded Librarians"9 and "Authentic Assessment of Student Learning in an Online Class,"10
use the term, "online," broadly. In "Online Students' Perceptions...," Spangler et al disseminated
a survey to students that did not appear to have asked, specifically, whether the online course the
participating student had attended had been synchronous or asynchronous.11 Thus, the results
documenting students' online course experiences with embedded librarians do not reflect that
important granularity. In "Authentic Assessment of Student Learning," Alverson et al, who made
use of a methodology similar to the one on which this article reports, also evaluates the effect of
an embedded librarian in an online course12 without specifying whether the course, itself, was
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synchronous or asynchronous. Alverson made use of both synchronous and asynchronous modes
of ILI but it was unclear how the format of the course might have affected the outcomes. Neither
recent study discussed the findings or recommended applications in terms of how they might
apply differently to synchronous versus asynchronous course contexts.
The literature that does specifically discuss asynchronous ILI falls into two categories.
These studies either 1) examined only one mode of delivering ILI in an asynchronous course or
2) their methods involved indirect rather than direct collection of data or measured affective
rather than cognitive outcomes.
A few studies looked at the effects of a single mode of delivering ILI, and most of these
focused on some mode of providing ILI using digital learning objects, such as videos, tutorials,
and/or asynchronous online exercises. In "If We Built It, Would They Come," Camacho looked
at the use of video tutorials with an accompanying quiz.13 In "Scalable Equals Asynchronous,
and Asynchronous Equals Boring," Thompson and Carrier looked at a combination of Guide on
the Side instruction and exercises and short videos,14 and in "Developing Online Instruction
According to Best Practices," Lierman and Santiago piloted a series of recorded "lessons" and
accompanying exercises for librarians to use.15 As these studies show, the term "digital learning
objects" can refer to different things. Common characteristics among the objects these studies
employed included that they all allowed for pre-delivery construction, repeated use without
much additional work, and delivery to students in the absence of the librarian. While there were a
variety of ways digital learning objects delivered ILI among these studies, none of the studies
compared different modes of ILI for asynchronous course contexts. Each study only explored the
one mode the researchers for that study had delivered.

ILI in Asynchronous Courses

4

It is significant that all of these studies examined ILI that facilitated active learning. In
1999, Nancy Dewald wrote two articles "Transporting Good Library Instruction Practices into
the Web Environment," and "Information Literacy at a Distance," in which she asserts that Web
tutorials must be interactive in order to facilitate active learning and, thus, reinforcement of the
information presented.16 That time seems long ago, but higher education had actually embraced
active learning well before 1999, beginning with the work of educational reformer, John Dewey,
whose ideas shifted pedagogical methods away from emphasizing the idea of students as passive
vessels toward emphasizing problem- and project-based learning.17 Likewise, the current model
of Bloom's Taxonomy of Education Objectives18 focuses largely on activities that support
learning, thus it plays an important role in the development of outcomes for active course
curricula. Bloom's Taxonomy places class activities that ask students to simply listen in order to
remember or recite back information among the lowest levels of learning. The ACRL
Framework for Information Literacy, which was intended to guide ILI development by
"librarians, faculty, and other institutional partners in their design of instruction sessions,
assignments, courses, and even curricula"19 targets higher order concepts in keeping with
Bloom's.
While literature in online ILI uses the phrase, "active learning," in a variety of ways, it
consistently holds forth the ideal of facilitating student engagement rather than passive listening.
Lierman notes that Dewald "seems to use the term [active learning] interchangeably with
'interactivity',"20 while in "Online Active Learning," Parramore goes on to say that simply
including quizzes, tutorials, practice questions, and assessments in online ILI is not enough.
"[M]erely including them into an online-environment does not qualify it as completely active
learning."21 She suggests that online ILI needs to be delivered to students in keeping with the
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thinking of Anastasia Misseyanni22 and Lorayne Robertson23 in Active Learning Strategies in
Higher Education, such that the ILI "engages the student with meaningful learning activities and
allows a metacognitive process to take place where students become active contributors to the
class."24 Robertson emphasizes metacognition as "a critical skill that enables students to assess
their own learning and also critically assess sources of information,"25 which harkens back to
Dewey's project-based learning.
The methods employed by many of the online ILI studies did not measure outcomes
relating to metacognition. In a recent article outlining differences among and implications for IL
assessment practices, William Walters discusses assessing cognitive versus affirmative outcomes
and how using direct versus indirect methods to collect data affects that measurement.26 Walters
asserts that "the distinction between evidence-based and perception-based measures is nearly
identical to the distinction between cognitive and affective measures."27 Cognitive, or evidencebased, measures look at data in which students demonstrate their skills as opposed to affective
measures which examine students' confidence (e.g.) using those skills. Of indirect versus direct
methods of data collection––which Walters says "are closely linked to cognitive or affective
constructs"28 ––Walters explains that indirect methods, such as surveys or self-evaluations, in
which students report what they do, build in a level of abstraction that introduces bias.29 Direct
methods involve researchers looking "directly" at the data about which they are making claims,
for example, looking at students' actual coursework rather than looking at what students say
about having produced it. Camacho looked at how many students had watched an ILI video but
did not measure how much students understood of what they had seen.30 Thompson measured
students' understanding indirectly, by looking at answers to "formative questions" that were part
of the ILI tutorial.31 Lierman used direct methods to measure cognitive outcomes by working
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with instructors to look at students' coursework after completing online-only ILI lessons, but the
pilot involved a small sample size.32 Alverson, et al, however, looked at a larger sample of
bibliographies students produced as part of their college Research Seminar final projects.33
While Alverson did not necessarily look at an asynchronous course and only examined results of
one mode of ILI (embedded librarian), her study is the closest in methodology to the one on
which this article reports because students' coursework serves as the data. Walters states, "[T]he
evaluation of students’ written [course]work—the direct, authentic assessment of cognitive
outcomes—is the single most useful IL assessment exercise."34
Citation analysis has long been used as a direct method of assessing cognitive outcomes
of ILI. Bonnie Gratch (1985) claimed that research paper bibliographies reflect the effects of
“research skills instruction.”35 Since Gratch’s early work, numerous researchers have analyzed
citations with this idea in mind, usually analyzing the quality of the sources but defining
"quality" in many different ways. Past citation analysis studies have looked at criteria such as
scholarliness,36 37 38 39 authority of sources,40 41 number of sources,42 variety among sources,43
format (journals, books, newspapers, websites, etc.),44 45 citation style formatting,46
appropriateness with respect to the topic,47 48 and dates and currency.49 50 51 In "A Faceted
Taxonomy for Rating Student Bibliographies," Leeder, Markey, and Yakel noted of such past
citation analysis studies that the "...definitions of terms are not standard and vary from study to
study.”52 More recently, Dahlen and Hansen tried to address this variation by using the term
"quality," as a more flexible option than "authority."53
However, even the studies using the term "quality" approached analysis using a pre-set
rubric to measure outcomes, including Alverson's work on ILI in online courses.54 These studies'
methodologies did not allow for the discovery of unanticipated effects of ILI on students'
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bibliographies or discovery of unexpected subtle and meaningful changes. The study on which
this article reports employs citation analysis but approached evaluation of a source's quality
differently than existing studies. Instead of measuring outcomes by presupposed standards, the
current study asked, as the basis of evaluation, "Which aspects of bibliographies changed under
different modes of ILI and in what ways did they change?"
The current study used citation analysis to directly measure and compare the cognitive
outcomes of 5 different modes of ILI delivered in 7 sections of an asynchronous online course.
The study examined only modes of ILI that facilitated active learning. Unlike prior studies, this
study focused on asynchronous courses and was able to compare the effects of multiple different
modes of providing ILI, including 2 which had not yet been studied in asynchronous contexts;
ILI via curriculum-scaffolding-only in which research skills exercises and instruction were built
into existing course assignments, and ILI via a live one-shot session. The study also adds to the
existing literature findings from exploratory modes of analysis that allowed for discovery of
unanticipated and nuanced effects of ILI on students' selection of sources.
Methodology
In this comparative series of case studies, a librarian and an anthropology instructor
designed and employed 5 different modes of ILI in the instructor's asynchronous online courses;
Anthropology 366: Archaeology of Mesoamerica and Anthropology 368: Archaeology of
Oceania. The researchers then coded students' final project bibliographies from these courses to
explore the ways in which the bibliographies had changed in response to the different modes of
ILI. From this coding, themes emerged about changes to students' approaches to searching for
sources and supporting their topics and changes to the quality of the sources they selected.
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With IRB approval, the researchers recruited students via email. Interested students
uploaded a consent form and their final research projects to the course Desire to Learn (D2L)
shell. Participating students received a $10 Amazon gift card.
Modes of ILI
The researchers looked at the bibliographies of students from two courses; ANTH 366
(Archaeology of Mesoamerica) and ANTH 368 (Archaeology of Oceania). The researchers
considered these courses equivalent because both courses have the same fundamental structure:
•

They are taught by the same instructor.

•

They are at the same level.

•

They have the same prerequisites.

•

They are both asynchronous.

•

They involve the same assignments: 2 reading reviews and a final research
project, and the assignments from each course have the same essential
structures (see Appendix A).

The researchers employed and examined different modes of delivering ILI each term via
D2L (PSU's online learning management system). The researchers started by seeking a baseline
sense of students’ research skills as the instructor had traditionally taught them, which involved
no supplemental ILI. The researchers went on to look at modes of ILI that involved: 1)
curriculum scaffolding only, consisting solely of changes to the assignments and no
supplemental library involvement, 2) an embedded librarian, which consisted of intensive
involvement by the librarian, 3) more sustainable ILI in a term consisting of a synchronous ILI
session that aimed to provide the active learning facilitated by traditional "one shot" sessions in
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face-to-face courses, and 4) a term involving digital learning objects that consisted of a series of
videos and graded exercises (see Figure 1).

FIGURE 1
Modes of ILI by Term: Sample Sizes
Mode of ILI
TAUGHT AS USUAL
ANTH 366 & 368
Spring 2016

CURRICULUM SCAFFOLDING ONLY
ANTH 366 & 368
Fall 2016

EMBEDDED LIBRARIAN
ANTH 366
Winter 2017

SYNCHRONOUS ILI SESSION

Sample Size
ANTH 366: 26 of 32 (81%) bibliographies
ANTH 368: 23 of 30 (77%) bibliographies
49 students cited a total of 123 sources
ANTH 366: 30 of 33 (91%) bibliographies
ANTH 368: 25 of 29 (86%) bibliographies
55 students cited a total of 266 sources
25 of 30 (83.3%) bibliographies
25 students cited a total of 124 sources
(ANTH 368 was cancelled)
21 of 25 (84.0%) bibliographies citing 99 total sources

ANTH 366
Fall 2017

DIGITAL LEARNING OBJECTS ONLY

24 of 28 (85.7%) bibliographies citing 129 total sources

ANTH 368
Fall 2017

Analysis
Analysis of students’ final project bibliographies involved looking at the effects of
specific modes of ILI on the quality of individual sources selected and on the quality of the
bibliographies in their entirety. The researchers approached evaluating the "quality" of the
bibliographies and individual sources inductively to unearth unexpected and nuanced changes.
Drawing on Barney Glaser's seminal work on qualitative analysis, researchers first coded the
sources to get at "the interrelationship between meaning in the perception of the subjects and
their action."55 The researchers noted which areas of the bibliographies changed between terms,
what about those areas had changed, and what these changes suggested about students'
engagement with the research process, evaluation of sources, and supporting their topics. In this
way the researchers' approach to analysis was what Glaser refers to as “controlled by the
emerging theory.”56 Such ethnographic methods help identify discrepancies between what people
ILI in Asynchronous Courses 10

intend to do and what they actually do, and these methods help unearth unexpected behaviors
and correlations. In the article, “Ethnography as Theory,” Laura Nader calls ethnographic writing
necessarily “a theory of description."57 Similarly, Anthony Kwame Harrison explains in the
“Writing up Research Findings” chapter of his book, Ethnography, “in the most essential sense,
ethnography is produced via writing.”58 This is necessary in order to describe “not only what
takes place but also how it occurs."59 Thus, in this article, the researchers describe the ligaments
they see connecting findings as a way of facilitating transparency.
The researchers approached developing the rubric for the instructor's evaluation of
students' sources in a similar way. The instructor used her subject-expertise to analyze students'
sources and label them, "too basic," "standard," or "advanced," based on how specific and
significant a source was to the student's topic and how appropriate the source was for the course
level. The rubric for her final analysis grew out of the data. The instructor first coded students'
sources to see which ones she would expect to see for the course topic and level, which ones
seemed less able to support the student's topic, and which sources surprised her as doing more to
support the student's topic than she would have expected for the course level. From the
instructor's coding, more specific themes emerged that the researchers then developed into a
rubric, the Instructor's Source-Evaluation Index. The final Index defined the categories, "too
basic," "standard," and "advanced," in more nuanced ways. In order to make sure the researchers
had evaluated the citations according to consistent standards, the instructor coded the sources
again (normed) using the final parameters of the Index.
Allowing the themes and rubrics to emerge out of the data facilitated a particularly
nuanced analysis of students' bibliographies, especially with respect to the instructor's
expectations, that allowed researchers to build upon Alverson's work on embedded librarians in
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online courses.60 This approach also allowed researchers to unearth granular differences in
students' work in response to the different modes of ILI students had received.
Broader Goals
The broader goal of this study was to contribute to the development of best practices for
delivering ILI in online-only courses. Toward this end, the specific goals were to explore the
effects of different modes of ILI on students’ coursework with respect to: 1) students’ ability to
find reliable sources, 2) students’ understanding of the research landscape (e.g., range of
databases and types of sources), and 3) students’ understanding of research as a process.
Key Findings
The study looked at specific aspects of citations and bibliographies to assess quality in
addition to considering citations and bibliographies with the idea that they might change in
unanticipated ways in the context of different modes of ILI. This approach allowed the
researchers to unearth unexpected and nuanced results of the different modes of ILI, e.g.,
changes to how well students' sources supported their research topics, changes to the breadth of
students’ use of databases, and––without the final assignment changing its requirements––
changes to the length of students' bibliographies. Two broader findings that framed other results
were that intentional, substantial curriculum scaffolding can provide some effective ILI but that
more dedicated, formal ILI can do additional important work. The findings also included that the
most effective mode of dedicated ILI, "embedded librarian," was not sustainable for the librarian.
The researchers went on to explore 2 more sustainable modes of ILI with the intent to achieve
the same effectiveness as the embedded librarian mode.
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From No Intervention to Intensive Intervention
The researchers approached the first 3 terms of the study by establishing a baseline term
and then comparing it to a term involving minimal involvement by the librarian and a term
involving intensive involvement by the librarian. The researchers approached Spring 2016 by
establishing baseline examples of students’ work from the course as the instructor had
traditionally taught it with minimal supplemental library instruction (see Figure 2). The ILI this
term existed incidentally, as exposure to the library via links to required readings and mentions
of the library in final project guidelines (see Appendix A). The two reading reviews (each worth
25 points) included direct access to the required reading for the assignment through links in D2L
to the required reading for the assignment and did not require students to find the sources
themselves. Likewise, the final project assignment (worth 65 points) did not specify the number
of sources that students should use nor did it direct students to particular databases.

FIGURE 2
Modes of ILI: No Intervention to Intensive Intervention (activities in bold are new for that term)
TAUGHT AS USUAL

CURRICULUM SCAFFOLDING ONLY

ANTH 366 & 368

ANTH 366 & 368

EMBEDDED LIBRARIAN
ANTH 366

Spring 2016

Fall 2016

Winter 2017

Reading review 1:
link to reading

Reading review 1:
• Citation only for reading
• Find more recent article
• Librarian Q&A area on D2L wiki
(not required)

Reading review 1:
• Citation only for reading
• Find more recent article
• required to ask librarian a question
(email/D2L)

Reading review 2:
link to reading

Reading review 2:
• Citation only for reading
• Find more recent article
• Librarian Q&A area on D2L wiki
(not required)

Reading review 2:
• Citation only for reading
• Find more recent article
• required to ask librarian a question
(email/D2L)

Final research project

Preliminary bibliography due before
final project

Preliminary bibliography due before
final project
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Four changes were implemented Fall 2016 to see how curricular scaffolding, without any
formal instruction by a librarian, might affect the quality of students' research. The researchers
kept the reading review assignments the same except to: 1) provide a citation for, rather than a
link to, the assigned readings and 2) require students to find on their own an additional, more
current article on the reading review topic. Third, the researchers also added an entirely new
preliminary bibliography assignment (see Appendix B) to prepare students for the final project
(which, otherwise, stayed the same). The preliminary bibliography was due 3 weeks before the
final research project, was worth 15 points, and required students to find 3 sources. Fourth, the
librarian was available via a dedicated research discussion wiki in D2L for any questions that
students had about finding sources.
The researchers speculated that giving students practice using these research tools and
skills earlier in the term might lead to their developing better bibliographies. In other words, the
researchers hoped to open up time for students to evaluate sources and employ iterative, rather
than desperate, searching by obviating students having to figure out what research tools were
available to them, how to use those tools, how to get the full text of sources into their possession,
and how to evaluate those sources at the same juncture they were trying to learn about a new
topic, write the body/narrative of the research project, and generally complete a larger research
project.
For Winter 2017, researchers included the assignments and curriculum scaffolding
deployed in Fall 2016 and added more dedicated, formal ILI in the form of two required
reference encounters for each student. Both reading review assignments required students to ask
the librarian a question about finding sources for the assignment.
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The reading review instructions included a 5 of 25 point requirement that students contact
"... our embedded librarian, Elizabeth, to identify one reference that updates, or builds on the
information in this reading. The reference can relate to any part of the reading and should be
from the library’s holdings." Students could either post their question to a dedicated D2L
discussion thread or email the librarian directly. Students' questions were vetted by instructor and
librarian so it was clear to students they would not get 5 points for asking perfunctory questions
such as, "Can you help me?" When such questions occurred, the librarian prompted students by
email (copying the instructor) with the follow-up question, "Are you having trouble using
databases, developing search terms, or getting to the full text?" Copying the instructor made it
clear that students would not get the 5 points without responding with a more detailed question.
Depending on the student's more detailed question, the librarian then asked, "Where have you
tried searching", "which search terms have you tried so far," or "through what database did you
try to get the full text?" The researchers intended these prompts to lay out expectations for
students about what the research process entails and to encourage students to do some searching
before asking. The librarian made a point in communication with every student to point to the
archaeology subject guide, recommend at least 2 specific databases based on the student's topic,
and to recommend a range of search terms to try.
The embedded librarian mode resulted in students developing particularly substantial
bibliographies, reduced the workload for the instructor, and allowed the instructor to focus on
discussing archaeology rather than finding sources. However, the workload was not sustainable
for the librarian. The instructor reported that her conversations with students focused almost
entirely on the discipline of archaeology during the "embedded librarian" term and that less
discussion about finding sources actually meant less work for her overall. (She also reported a
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reduction in students' end-of-term panic as well as her own.) However, the "embedded librarian"
ILI involved 10 to 40 hours of work per week for the librarian for one class, and like many other
librarians, she teaches many classes for multiple departments. Thus, the question for the
researchers became how to achieve comparable results via a mode of ILI that would be
sustainable for librarians. The next term of the study explored 2 options.
Experiments in Sustainable ILI
During the final term of the study, researchers tried 2 different modes of ILI that aimed
for the results of the "embedded librarian" mode but involved a sustainable workload for the
librarian: a mode in a section of ANTH 366 that involved synchronous librarian interaction with
students (in an otherwise asynchronous course), and a mode in a section of ANTH 368 that
involved only asynchronous digital learning objects. The modes of ILI researchers employed this
term were intended to obviate two of the more time-consuming aspects of the "embedded
librarian" term (Winter 2017), namely, repeating the same information to every student in the
course and contacting each student individually.
Building on prior effective terms of the study, both modes of ILI involved scaffolding
research skills in assignments across the course term using the same assignment structure and
schedule as the prior "curriculum scaffolding" and "embedded librarian" terms (see Figure 3);
specifically, the reading review assignments continued to provide a citation for the required
readings and to require students to find an additional source on the topic, and students still had to
complete a preliminary bibliography a few weeks before the final project deadline that required
students to find three sources. As with the "curriculum scaffolding" and "embedded librarian"
terms, the aim was to give students practice using databases throughout the term, and to make
students accountable for this work.
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FIGURE 3
Modes of ILI: Experiments in Sustainable ILI (activities in bold are new for that term)
SYNCHRONOUS ILI SESSION

DIGITAL LEARNING OBJECTS ONLY

ANTH 366

ANTH 368

Fall 2017

Fall 2017

Reading review 1
• citation only for reading
• find more recent article
• required live group video conference (via D2L)
with librarian

Reading review 1
• citation only for reading
• find more recent article
• DLOs & graded quiz
• no librarian

Reading review 2
• citation only for reading
• find more recent article

Reading review 2
• citation only for reading
• find more recent article
• no librarian

Preliminary bibliography due before final project

Preliminary bibliography due before final project

The only thing that changed in the assignments this term was the form of contact students
were required to have with the librarian. In alignment with the promising results from the
"embedded librarian" term, the ILI in both of these sections made a point of introducing students
to the subject guide for archaeology and to specific databases to support their topics, explicitly
discussing expectations of the research process, such as the fact that it would be iterative and
involve exploring different databases and search terms, and making the ILI a graded assignment.
The modes of ILI in ANTH 366 this term required students to attend a real-time
instruction session with the librarian via D2L. The librarian taught 3 different 45-minute
sessions, and students had to pick one to attend. The sessions took place in week 2 of the term so
as to occur at the point-of-need for students working on the reading review assignment due week
3. The instructor disseminated both assignments at the same time to suggest a connection
between the two, and the final project guidelines also noted a connection, stating, "[Y]ou will
receive instruction on using the library's online databases during week 2." Since the ILI session
was graded separately from a larger assignment this term, the researchers made it worth 10
ILI in Asynchronous Courses 17

points rather than 5 to compel students to complete it. Of the 25 students in the class, 15 (60.0%)
attended the ILI session.
The mode of ILI in ANTH 368 this term required students to complete an online exercise
that involved video tutorials and practice questions (see Appendix C). As with the synchronous
ILI session, the exercise was assigned in week 2 of the term so as to occur at the point-of-need
for students working on the reading review assignment due week 3. This mode involved a
substantial amount of preplanning: designing and creating the videos using Camtasia and
MediaSpace and the exercise, itself, using Qualtrics. Unlike teaching a live session each term, all
work occurred before the course began, and a time-saving benefit of this mode was that the
librarian could use the object, with minimal additional work, to provide ILI in future sections of
the course. The resulting exercise could also serve as a template for the librarian to use in other
asynchronous classes as well. The upfront work was also somewhat offset by making use of the
PSU Library's collection of "reusable" videos the PSU librarians regularly develop and share.
Since the ILI exercise was graded separately from a larger assignment this term, the researchers
made it worth 10 points rather than 5 to compel students to complete it. Of the 28 students in the
course, 21 (75.0%) completed the Qualtrics exercise.
Changes in Student Work
Students' bibliographies changed significantly and in a variety of ways under these
different modes of ILI, correlating with the intensity of the ILI students received. The primary
aspects that changed were the length of the bibliographies and how well they met the instructor's
expectations for the topic and course level. These changes also pointed to changes in students'
understanding of the research process and in their search behavior as reflected by the databases
they used.
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Length
More intentional ILI led to students exceeding required minimum number of sources in
their bibliographies, i.e., students made decisions about how many sources to include based on
something more than just meeting the required minimum number. In the "taught as usual" term,
the final project instructions did not specify a required number of sources, and the mode number
that term was 1 source (see Figure 4). The "curriculum scaffolding" term introduced a new
preliminary bibliography assignment that required students to find 3 sources, and the mode
number that term increased to 3 sources, in keeping with the new required minimum.
FIGURE 4
Number of Sources per Student/Bibliography
Range
Mean

Median

Mode

TAUGHT AS USUAL

CURRICULUM
SCAFFOLDING

EMBEDDED
LIBRARIAN

DIGITAL LEARNING
OBJECTS

SYNCHRONOUS ILI
SESSION

1- 8

1-17

2-15

1-11

1-11

2.6

4.8

5.0

5.4

4.7

(2.2 ANTH 366;
2.9 ANTH 368)

(4.8 ANTH 366;
4.9 ANTH 368)

4

5

4

4

5

3

1

4

(2 ANTH 366;
2 ANTH 368)

(ANTH 366 & 368)

1 (ANTH 366 & 368)

3 (ANTH 366 & 368)

What surprised researchers was that the "embedded librarian" term employed exactly the
same assignments and source requirements as the "curriculum scaffolding" term, but the
bibliographies in the "embedded librarian" term were longer. The mode number of sources per
bibliography in the "embedded librarian" term was 4 sources, meaning most students in the
"embedded librarian" term exceeded the required minimum of 3 sources. In fact, 16 of 25
students (64%) that term cited 4 or more sources. Students in the embedded librarian class
seemed to be making decisions about how many sources to cite based on something more than
just the minimum required number.
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This change in decision-making was prevalent under the more sustainable modes of ILI
as well but was more prevalent in the "digital learning objects" section. The length of the
bibliographies in both sections ranged from 1 to 11 sources, but the mode in the "digital learning
objects" section was 5 sources while it was only 3 in the "synchronous ILI" section (see Figure
4). Students in the "synchronous ILI" section still cited more sources than the required minimum
3: the mode was 3 sources, but 57% of students exceeded the minimum, citing 4 or more sources.
In comparison in the "digital learning objects" section, the mode increased to 5 sources and 75%
of students exceeded the minimum number of required sources citing 4 or more. In fact, even
more students in the "digital learning objects" section exceeded source number requirements than
in the "embedded librarian" section (Winter 2017): 75% versus 64%. Thus, the "digital learning
objects" mode of ILI this study employed seemed relatively effective in drawing students'
attention to the significance of the bibliography.
The embedded librarian and digital learning objects modes of ILI employed in this study
resulted in students paying particular attention to the bibliography portion of their research
projects as demonstrated by their making decisions about how many sources to cite based on
something more than just the minimum required number. This change in behavior from prior
terms suggests that students in the "embedded librarian" and "digital learning objects" classes
better understood the function of the bibliography and made decisions about how many sources
to cite based on a desire to support their topic rather than to meet a minimum requirement. This
idea is further supported by the instructor's assessment of students' sources.
Instructor's Assessment of Students' Sources
The instructor used her subject-expertise to analyze students' sources according to the
Instructor's Source-Evaluation Index, a rubric that grew out of the data. The instructor first coded
students' sources with respect to what she would expect to see for the course topic and level.
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From this coding, specific themes emerged that the researchers then developed into a more
nuanced rubric (see Figure 5).
FIGURE 5
Instructor's Source-Evaluation Index Rubric
CATEGORY
CRITERIA

Too Basic
The source:
· discussed the topic broadly
without discussing specifics (e.g.,
non-specialized encyclopedia)
and/or
· did not verify claims via data or
confirmable information
and/or
· was not written by a qualified
expert*

Standard

Advanced

The source:
· was written by an expert*
AND
· verified claims with data or other
confirmable information
and/or
· was a peer-reviewed article or
website, depending on the website
(e.g., included websites presenting
grey literature, ongoing research
by experts*, oral histories.)

The source:
· met all criteria for "standard"
AND
· was significant vs. just relevant
and/or
· was written in technical or
specialized vernacular
and/or
· contained complex
archaeological concepts
and/or
· contained concepts from another
discipline students abstracted to
use in archaeology

*Depending on the topic, the definition of "expert" included on-the ground-witnesses, indigenous people, or scholars with relevant academic
expertise.

As happened with the number of sources students cited, findings suggest a correlation
between more dedicated ILI and students' selection of sources that better supported their topics.
These broad findings did not surprise the researchers, but what added nuance to their
understanding of the effects of the different modes of ILI were the differences between the terms
in the number of sources that fell into the "standard" and "advanced" categories.
The sources students chose during a term with dedicated ILI, namely, the "embedded
librarian," "digital learning objects," and "synchronous ILI session" classes, better met the
instructor's expectations, i.e., fell into either the standard or advanced categories. However, the
curriculum scaffolding the researchers employed also did some successful ILI work. The
instructor’s analysis showed an 11% increase (from 62% to 73%) between the "taught as usual"
and "curriculum scaffolding" terms and a corresponding 11% decrease in sources that were "too
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basic" (see Figure 6). This 11% shift means that the curriculum scaffolding the researchers
employed helped students better select sources that met the instructor's expectations.
FIGURE 6
Instructor's Evaluation of Students' Sources
Taught as Usual

Curriculum Scaffolding

Embedded Librarian

n=123 sources

n=266 sources

n=124 sources

8%

8%

15%

27%
38%

37%
65%

54%

48%

Synchronous ILI Session

Digital Learning Objects Only

n=99 sources

n=129 sources

20%

16%

18%

26%

62%

Too Basic

58%

Standard

Advanced

However, while curriculum scaffolding did some work, dedicated ILI led to even larger
increases in students' selection of sources that met the instructor's expectations. Of the sources
students in the "embedded librarian," "digital learning objects," and "synchronous ILI session"
classes selected, the instructor ranked 85%, 84%, and 82%, respectively, as either standard or
advanced compared to 73% in the "curriculum scaffolding" term.
Moreover, the instructor's analysis of students' sources showed particularly significant
increases in students' selection of "advanced" sources in classes involving dedicated ILI. The
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instructor actually placed 29% more students' sources from the "embedded librarian" term in the
advanced category than in the "curriculum scaffolding" term (37% vs. 8%), meaning that among
the sources that would satisfy the instructor's expectations, there was actually a substantial
increase in the percentage of sources that would exceed her expectations.
The "digital learning objects" and "synchronous session" modes of ILI also led to
students selecting more sources the instructor viewed as advanced than in terms without
dedicated ILI. However, in both these terms, students selected fewer "advanced" sources than in
the "embedded librarian" term. Of the sources students in the "digital learning objects" class
selected, 26% fell into the "advanced" category, and in the "synchronous ILI session," 20% fell
into the "advanced" category (see Figure 6). Compared to 8% in the "curriculum scaffolding"
term, 20% and 26% seem like a lot, but these numbers are markedly lower than the 37% of
students' sources the instructor ranked as "advanced" in the "embedded librarian" term.
Students selecting "advanced" sources took on more intensive and specialized evaluation
or evaluation that involved an unexpected level of abstraction. This change in behavior suggests
that students in terms with dedicated ILI were particularly 1) able to do this type of evaluation
because they knew how and/or because they had more time to do it and/or 2) aware of databases
that provided such specialized sources and/or 3) willing to include such sources because they
better understood the important role sources play in supporting points made in their research
projects.
Breadth of Databases Students Used
Students in the terms with dedicated ILI were the only ones to cite sources from the Web
of Science and other specialized anthropology databases. If the librarian had provided dedicated
ILI as would happen in a face-to face course or one-on-one reference encounter, she would have
pointed students in both ANTH 366 and ANTH 368 to specific databases: Web of Science
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(which was included in the federated search function of the library's discovery tool) and the
specialized anthropology databases, Anthropology Plus, Anthropological Index, and
AnthroSource (which were not included in the federated search function). She would also have
pointed students to the archaeology subject guide (LibGuide) as another important place students
should look for additional databases and resources.
The only terms in which students received such dedicated ILI were in the "embedded
librarian," "digital learning objects" and "synchronous ILI session" terms, and these were the
only terms in which students cited sources from Web of Science or from any of these specialized
anthropology databases. Students citing Web of Science included 24% in the "embedded
librarian" term, 8% in the "digital learning objects" term, and 5% in the "synchronous ILI" term
compared to 0% in the "taught as usual" and "curriculum scaffolding" terms (see Figure 7).
Likewise, in the more dedicated ILI terms, students cited specialized anthropology databases not
included in the library discovery tool's federated search: 28% in the "embedded librarian" term,
16% in the "digital learning objects" term, and 10% in the "synchronous ILI session" term. Use
of these important databases was conspicuously absent in the terms with no dedicated ILI.
FIGURE 7
# Students Citing Specialized Anthropology Databases
Web of Science

Anthropology Plus*

AnthroSource*

Taught as Usual

0

0

0

Curriculum Scaffolding Only

0

0

0

Embedded Librarian

6 (24%)

5 (20%)

2 (8%)

Digital Learning Objects

2 (8%)

3 (12%)

1 (4%)

Synchronous ILI

1 (5%)

1 (5%)

1 (5%)

*not included in Library discovery tool federated search
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This finding suggests the students using Web of Science and specialized anthropology
databases as a result of dedicated ILI were more aware of the broader research landscape, more
aware of what the research process entails, and willing to make additional effort to find sources.
Precisely because Web of Science was included in the federated search tool, researchers
expected at least some students in the non-dedicated-ILI terms to have cited Web of Science
sources, but none did. This finding suggests students in the "embedded librarian" term may have
gone directly to Web of Science rather than encountering Web of Science sources via the
federated search. More definitive, though, is that students' use of a specialized database not
included in the federated search tool meant they sought out that resource intentionally. They
accessed the database either through the subject guide or through the alphabetical list of
databases. Implicit in this behavior is the awareness that the database or subject guide existed
and that the student had a desire to use it.
Furthermore, every student who cited a specialized anthropology database also cited
sources from the federated search, which means they searched for sources using at least 2
different resources. To put it in terms of metacognition, or in ACRL Framework terms, "critical
self-reflection,"61 students seemed aware of the choices available to them and were actively
making choices. This research behavior means the students not only knew about the resources
but that they were willing to make the effort to search more than one. Implicit in this effort is an
understanding of the expectation that the research process includes searching multiple databases
and/or a sense that searching multiple databases was important enough to warrant the extra
effort. Students may have felt that better supporting their topics was important enough to warrant
consulting multiple databases.
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The idea that better supporting topics drove students' search behavior in the "embedded
librarian," "digital learning objects" and "synchronous ILI session" terms is in keeping with
findings that most students' bibliographies from these terms exceeded the required minimum
number of sources, and that the sources students chose often exceeded the instructor's
expectations for topic and course level. These students appear to have been aware of the
importance of the bibliography in supporting their topics, and they were aware enough of the
tools available to them––and aware at the right point in the term––that by the time they started
their final research project, they were able to create more robust bibliographies.
Discussion
Both curricular and format differences between the modes of ILI correlated with
differences in students' participation, engagement with active learning, and ultimately with their
selection of sources. Compared to the "taught as usual" term, the "curriculum scaffolding" (Fall
2016) mode of ILI focused increased attention on sources by requiring students to find an
additional source on their own for the Reading Review assignments, and it increased attention on
the bibliography with the introduction of the preliminary bibliography assignment;
correspondingly, students' bibliographies got longer that term and better met the instructor's
expectations.
However, students in the "curriculum scaffolding" term cited far fewer advanced sources
than students in later terms with more dedicated ILI. The "curriculum scaffolding" mode gave
students early and regular practice finding sources on their own, but unlike the "embedded
librarian," "digital learning objects," and "synchronous ILI" terms, it did not include an
introduction to the broader landscape of available databases or to expectations surrounding the
research process. Thus, students may not have known where to look beyond the library
homepage, and they may not have known to experiment with search terms and databases. In
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other words, students in the "curriculum scaffolding" term may simply not have encountered
sources that would fall in the advanced category and/or they may not have been as inclined to
tackle difficult vernacular or more challenging concepts because they were not as motivated by
an understanding of the significance of sources to supporting their topics.
In contrast, if students in the "embedded librarian" term (Winter 2017) acquired the skills
the mode of ILI was intended to impart, they would have had fewer skills to assimilate at the
point they began their final research projects, and thus would have had more time for evaluating
sources. Going into their final research projects, they would have better understood the
significance of the bibliography and may have been more inclined to evaluate challenging
sources and include them.
To these ends, the "embedded librarian" mode built on the "curriculum scaffolding"
assignments and added two required interactions with the librarian, in which she provided
dedicated ILI. The librarian specifically introduced each student to particular databases that
would help them with that particular course and with their particular topics, pointed them to the
archaeology subject guide, and laid out expectations about what the research process involves,
such as experimenting with search terms and trying a range of databases. Adding nuance to
Alverson's findings that, under a "high-touch" embedded librarian mode of ILI, students' work in
an online college course produced bibliographies that better aligned with the instructor's
expectations by having "enough sources," "enough scholarly material," and including sources
that came from the library,62 students in the "embedded librarian" term of the current study
regularly exceeded the minimum number of sources, exceeded the instructor's expectations with
respect to quality, and made use of multiple databases including the databases most suited to
their topics.
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Aiming for the results of the "embedded librarian" term, the "digital learning objects" and
"synchronous ILI" modes used exactly the same scaffolded curriculum and assignment structure
but took a lower-touch (to play on Alverson's term, "high-touch"63) approach to introducing
students to the broader landscape of available databases and to expectations surrounding the
research process. The lower-touch approach meant losing the one-on-one work the "embedded
librarian" mode facilitated. Thus, also lost were instruction customized for each student's
particular understanding of research, instruction customized for each student's specific topic, and
the kinds of personal accountability that come with one-one-one communication. These missing
aspects could explain why, compared to students in the "embedded librarian" term, students in
the less interactive "digital learning objects" and "synchronous ILI" sections cited far fewer
advanced sources and far fewer sources from the Web of Science or anthropology databases not
included in the federated search function of the Library's discovery tool.
Students' participation in ILI differed under the different instruction modes and could
also help explain variations in students' search behavior and selection of sources from term to
term. The differences in participation seem related to whether students were held accountable for
their ILI work and related to the format of the ILI, itself. Only one person made use of the
optional librarian's D2L discussion thread in the "curriculum scaffolding" term (Fall 2016). In
contrast, ILI in the "embedded librarian" term was part of a graded assignment and was, itself,
worth 25% of the total assignment grade. The instructor reported that making students
accountable for working with a librarian (grading it) "changed everything." Every student ended
up participating in the "embedded librarian" ILI, i.e., asked the librarian a question, and those
participating in the study (83.3%) completed the assignments. This finding underscores
Parramore's point that simply including ILI in an online environment does not ensure that it
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facilitates active learning.64 Making students accountable for their work is an aspect of engaging
them in ILI, and grading is one way to make students accountable for their work.
With respect to the more sustainable modes of ILI, over 15% more students participated
in the "digital learning objects" mode of ILI than participated in the synchronous ILI sessions
(75% vs 60%). This difference may be related to the fact that students in the "digital learning
objects" class received entirely asynchronous ILI in keeping with the format of the course, but
students required to attend a synchronous ILI session in D2L may not have been prepared to
attend a "live" session when they were expecting an asynchronous course. The "synchronous
ILI" term involved 3 sessions held at 3 different times of day, and the instructor offered to help
anyone who could not make one of those times; nevertheless, students may not have been in a
position to have any live online interaction due to a number of circumstances, including, as
Flaherty noted, lack of access to "a quiet space and computers with strong internet connections to
thrive during live class meetings" or special learning needs that synchronous learning cannot
always accommodate.65 Participation is an obvious key to learning, i.e., students have to attend
class and engage in order to learn. Thus, student participation is also key to effective instruction.
Effective instruction also facilitates active learning, and the "digital learning objects"
mode of ILI facilitated more active learning than did the synchronous ILI session. Students in the
"digital learning objects" class received 10 points only if they completed the exercise, and the
librarian designed the exercise to require students to answer a question before it allowed them to
move on to the next one. Furthermore, students knew the instructor would be reviewing the
exercise and assigning a grade. Thus, this assignment structure encouraged students to engage
with the ILI videos and practice questions, and students were graded on having engaged, i.e., this
mode of ILI encouraged active learning in a way that the live, online ILI session may not have.
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Students who were required to attend a live ILI session received 10 points just for attending, and
they did not have to participate beyond logging in to get the points. Students may or may not
have paid attention during the librarian's session, and social conventions, such as eye contact,
which might obligate students to pay attention were absent in these audio-only online contexts.
This finding also supports Parramore's assertion that simply providing ILI online is not enough.66
The ILI needs to facilitate––potentially by mandating it––students' engagement.
The differences in curriculum, participation, and active learning could explain differences
in students' search behavior and source selection under the different modes of ILI the researchers
employed. Curriculum scaffolding, alone, did some important ILI work, but more dedicated ILI
resulted in students searching iteratively, leveraging a broader range of databases, using more
appropriate, subject-specific databases, and selecting sources that better met the instructor's
expectations. While the unsustainable "embedded librarian" mode yielded the most promising
results, results from the lower touch "digital learning objects" and "synchronous ILI" modes
were more comparable to the "embedded librarian" term than to terms without dedicated ILI.
Ultimately, this study unearthed nuanced changes in student work in response to different modes
of ILI. These nuanced results could inform the modes of ILI librarians and instructors choose to
incorporate in asynchronous online courses and could serve as the focus of future research.
Conclusion & Future Research
This study offers nuanced insight into how students' coursework changed in response to
different modes of ILI in asynchronous online courses. One limitation of this case study is that it
addresses only the specific ways in which the researchers deployed these modes of ILI, i.e.,
curriculum scaffolding, embedded librarianship, digital learning objects, and even synchronous
instruction can take many forms in addition to the ones the researchers employed here.
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Furthermore, the study was a case study using ethnographic analysis that leveraged these
approaches to facilitate exploration, but these approaches do not facilitate making broadly
definitive claims. Nevertheless, the findings point to modes of ILI that librarians and instructors
can target as ideal, such as combining curriculum scaffolding with a dedicated mode of ILI, and
modes they can employ when more limited ILI is the only possibility. (It is useful to note that
anything developed for an asynchronous course context can also be used in a synchronous or
face-to-face course but not the other way around.)
Future research could explore other renditions of curriculum scaffolding by building ILI
into existing assignments such that, in addition to giving students practice finding sources early
in the term, they are also guided to the broad landscape of databases as well as to expectations
that the research process involves iterative searching using multiple resources and search terms.
Future research could also build on this more exploratory study to look at the effects on students'
coursework of more granular variables such as students' ages, the course discipline, or students'
prior experience with ILI. In general, the aim of this exploratory study was to provide cues for
future research about: 1) ways the modes of ILI described here facilitated active learning and 2)
correlations between the different modes of ILI and students' awareness of the broader research
landscape, students' source-selection behavior, and alignment of students' source-selection with
instructors' expectations. Future research can use these cues as a basis for developing new modes
of ILI to explore or to home in on specifics to make more generalizable claims.
Such research can strategically inform the development of ILI pedagogy and curricula for
asynchronous online courses. Findings from this and future studies can also inform the
collaboration between librarians and teaching faculty. Understanding which modes of ILI work
best in asynchronous course contexts allows librarians to know which ILI options to offer and
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what kinds of course access they might need to achieve different effects on students' work. Thus,
the findings from this and future studies can benefit librarians, instructors, and students in their
important work together.
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