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Authentic Assessment of Student Learning in an
Online Class: Implications for Embedded Practice

Jessica Alverson, Jennifer Schwartz, and Sue Shultz

Growth in online course delivery has created challenges and opportunities for aca-
demic librarians. Working with an online undergraduate course for adult students,
three academic librarians revised their model for embedded practice, focusing on
high touch and quality contact with the students. Using a citation analysis of final
papers collected over several quarters, we compared sufficiency of sources, quality of
sources, selection of sources, and diversity of perspectives in bibliographies created
before and after our revised curriculum. Findings show that our added attention to
this cohort resulted in improvements across all of these metrics.

Introduction

According to the 2017 Distance Education Enrollment Report, the number of students enrolled
in online courses has been increasing year after year, with more than 6 million students taking
at least one online course in 2015.' The students who are enrolled in online classes, however,
aren’t always prepared for the work expected of them. One survey conducted in 2016 found
that nearly 60 percent of faculty who engage in online teaching strongly agree that their un-
dergraduate students have poor research skills, especially related to finding and evaluating
scholarly information.? In response, teaching faculty have become more reliant on librarians
as experts to help students master these skills.> Embedded librarianship, defined as having
professional librarians interact with students directly through the learning management sys-
tem (LMS), has been employed as one strategy for meeting the needs of these online students.

Instruction librarians at DePaul University have been actively working with students in
online courses since 2008. These embedded librarians have noticed firsthand the struggles that
many online students experience. With the desire to improve student outcomes, the embedded
librarians redesigned their online curriculum in 2013, focusing on a high-touch model that takes
inspiration from the Community of Inquiry paradigm in online education.*

As the university has continued to increase online course offerings each year, the library
has expanded its embedded program to support additional courses. The increased amount of
time that instruction librarians have spent working with online students has sparked conversa-
tion about the sustainability of this level of librarian involvement. Feedback from both students
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and instructors, however, suggests that the redesigned high-touch model is successful and
has a positive impact on student outcomes. To more systematically determine whether or
not the additional time spent with these students is worth the time lost to other activities, the
embedded librarians undertook a formal evaluation of its effectiveness.

This study examines how students fared in one online course over the span of several quar-
ters. The investigators evaluated whether changes made to the embedded model implemented
in Fall 2013 impacted students’ research skills by comparing authentic student work, in the form
of bibliographies, from quarters prior to Fall 2013 with those of Fall 2013 through Spring 2014.

The course under investigation, Research Seminar, is a required course in the School for
New Learning (SNL), the university’s college that serves adult students. The course introduces
students to systematic inquiry, research design, and research methods. The final student paper
for the course is a proposal for original research, complete with a rigorous research question,
literature review, and bibliography. This bibliography, submitted with the final project, is the
student artifact under investigation.

From 2008 to 2013, librarians supported online Research Seminar students in the follow-
ing ways: A librarian was assigned to a specific Research Seminar class in the online learning
management system, the librarian monitored and responded to questions that students posted
to a discussion board in the course site (labeled “Ask a Librarian”), and the librarians reviewed
and graded two research strategy homework assignments. This embedded model provided
Research Seminar students with dedicated librarian support during the 10-week course, and
personal feedback from the librarian through the discussion board and assignments.

In 2013, the instruction librarians revised the model by incorporating even more robust
librarian support for students. The following elements were added into the model: posting
an introductory video of the librarian, requiring an individual research consultation with
each student, and sending weekly emails to the class with instruction tips and messages of
encouragement. The two assignments were condensed into one.

The research consultation was the most time-consuming new element in the curriculum.
Each student met—over the phone, in person, or using the library’s chat reference service —for
up to 30 minutes with the librarian. The content of the consultation included discussion of the
student’s completed assignment, how to properly scope a research question, how to access
the library’s resources, develop an appropriate search strategy, identify scholarly sources and
know their value, and find the full text of the information sought. The amount of time cover-
ing the different topics was driven by the needs and interests of the student.

The investigators analyzed the bibliographies submitted as part of the students’ final pa-
pers over 6 quarters, comparing the quality of citations before and after the implementation
of the revised curriculum, using an original rubric. The intention was to determine whether
the quality of sources used by the students for their research was substantively better after
incorporating the high-touch elements of weekly emails, personal video, and the time-intensive
research consultation into the curriculum. These activities provided more personalized atten-
tion to students who may be ill-prepared with research skills and allow the librarian to create
a teaching presence in the online community, an essential part of the Community of Inquiry
Model that has been shown to positively impact student learning.”

Engaging in this authentic assessment of student work not only determines if librar-
ian interventions can successfully influence student outcomes, it also draws attention to the
somewhat invisible work that librarians do in support of this growing demographic of online
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students. The evidence from this project should inform embedded programs in other institu-
tions and help guide strategic decision-making about library instruction, determining how
to allocate staff resources to those activities that are proven helpful for students.

Literature Review

This research explores not only the most effective role of the embedded librarian in an online
course, including the role of the librarian in contributing to teaching presence, but it also
assesses learning through citation analysis of student bibliographies. This study, therefore,
is situated in the context of two bodies of research. First, it builds upon work detailing best
practices for librarians embedded in online courses, including best practices for teaching in
the Community of Inquiry model. Second, it is dependent upon research that establishes the
value of citation analysis for evaluating the impact of library instruction on student learning.

Since the term “embedded” first appeared in the library literature around 2004,° research-
ers have defined its multiple meanings in different contexts. Schulte categorized various defi-
nitions of the “embedded” librarian found in the literature, including embedding through the
use of social media, with an academic department, or simply providing in-depth research to
support a student.” Embedding in a learning management system, with associated activities
like participating in a discussion board, providing links to library resources, and maintaining
relevant online subject guides, has become the dominant definition in the scholarship during
the past ten years.?

After limiting the meaning of “embedded” to describe only activities in an online class,
it can still be difficult to sufficiently explain what the embedded librarian is or does. Hoffman
surveyed librarians in six different institutions about their embedding practices and found
they consistently struggled to define their duties in an online course. The activities that the
librarian was expected to perform were murky, and the teaching faculty at times had different
expectations from those of the librarian.’

Drawing from different research studies, Hoffman and Ramin establish a set of best
practices for interacting with online students: creating a library module open to each online
student, posting the librarian’s contact information in the course, posting in a single library-
specific discussion board, posting information proactively, and including visuals in discus-
sion board posts.!” Kvenild and colleagues surveyed a range of librarians at an open forum
of two professional conferences about the most effective communication habits of librarians
in embedded courses and found similar anecdotal advice. Librarians indicated that, when
embedded, being proactive and approachable were key. Adding a picture or an introductory
video or posting contact information make it more likely for students to view the librarian as
a trusted research companion whom one can ask for help.! Cuthbertson and Falcone stress
the importance of including some type of synchronous communication among the students
and the instructors to create a sense of community."? Research that recommends adding visu-
als to the course, emphasizing a personal touch, and being proactive have greatly informed
this study’s approach to working with this cohort of online adult students.

These recommendations echo the larger body of scholarship concerning the Community
of Inquiry (Col) model in online education that recognizes the benefits of establishing a robust
teaching presence for online courses. The Col model, established by Garrison, Anderson, and
Archer, argues that a meaningful educational experience is best achieved through collabora-
tive discovery, critical discourse, and creating knowledge together.” The Col model is based



Authentic Assessment of Student Learning in an Online Class 35

on three components: teaching presence, established through a strong teacher-student rela-
tionship; social presence, established through the students’ relationships with other students;
and cognitive presence, established with the relationship between the student and the class
content. Teaching presence is created through good instructional course design, facilitation
of student discussion and discourse, as well as direct instruction.' A study of 2,036 students
across thirty-two different colleges supports the importance of teaching presence to establish
a sense of community in an online environment, which in turn affects the quality of the online
instruction.”

To evaluate the impact on student learning, investigators used citation analysis, which
enabled the assessment of authentic student work. Rather than relying on satisfaction
surveys or librarian impressions of student learning, evaluating actual student artifacts
allows researchers a better view of student performance. A recent example of this type of
authentic assessment is the Multi-State Collaborative to Advance Quality Student Learning,
a large-scale project involving 80 public two- and four-year institutions across 13 states.'
These researchers use student papers and homework to assess what students are learning,
rather than accepting self-reported study habits or standardized tests that are not tied to
the curriculum.

For librarians, the use of citation analysis to evaluate information literacy instruction has
a proven record in the scholarly literature.'” In 1971, Kirk may have been the first librarian to
specifically use citation analysis to measure the effectiveness of information literacy, rather
than using it as a tool to measure collection usage or for collection development.'® With this
type of tool, scholars can determine if students use materials presented in class" or if they
integrate other sources into their research.”’ Especially useful for the work here, Kohl and
Wilson analyzed student bibliographies to determine what pedagogical approaches are most
effective.?! Carbery and Leahy note that citation analysis can point out areas of instruction
that require additional attention.*

Library instruction alone, however, doesn’t always improve the quality of a student’s
bibliography or promote the use of scholarly journals.” Evaluating resources, distinguishing
scholarly from popular, is often difficult for students, even after instruction from the librar-
ian.** Students” higher-level thinking skills, like distinguishing between popular and academic
sources, were weak in the study by Choinski, Mark, and Murphy.” Only when the primary
instructor ties the use of certain library materials to a grade does the use of scholarly journals
increase.”

Sokoloff and Simmons, as well as Reinsfelder, find that incorporating a research consulta-
tion into the instruction can improve bibliographies in a significant way.” These two studies,
however, do not involve online students, which is the audience for this research study. By
examining the effect of requiring additional personal attention from the librarian in an online
class, this project fills a gap in the research landscape.

Many libraries rely solely on online tools embedded in the LMS, like tutorials and static
webpages, for reaching online students. Clark and Chinburg try to determine whether face-
to-face instruction or online learning tools have a stronger impact on student learning. They
find essentially no difference.” York and Vance caution against overextending the librarian’s
time commitments for online classes, noting that it is a very labor-intensive endeavor.” Ac-
cording to their survey, most librarians feel they can commit themselves to involvement in no
more than five classes.* Kvenild also finds that librarians are worried about their ability to
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meet the increased demand for online instruction.” Yet another study presents how embed-
ding can drive reference interactions up much higher, leading to additional concerns about
increased workload.*

It is possible that the personal, time-intensive solution of offering a research consulta-
tion to so many students in an online class is not a scalable solution. If this model or another
service makes a meaningful impact on student learning, it may be necessary to adjust the
focus of the librarians’ time and attention. Services that have declining rates of usage, like the
reference desk or others that don’t clearly contribute to student achievement (or other desired
outcomes), might need to be let go in favor of services that have been vetted and are proven
to be successful.

Methodology

To assess the impact of the redesigned curriculum on student learning, the investigators
analyzed 177 bibliographies from students who completed Research Seminar during six
quarters from Spring 2013 through Summer 2014. After obtaining institutional review board
approval, students’ final projects were downloaded. The investigators examined the final
bibliographies, removed any identifying information, and assigned each a random number.
Only students who submitted a final paper were included in the study; those who did not
complete the course were not included in the final data set. While the citation dates in the
bibliographies were not removed, given the narrow time frame in which all of the classes in
the investigation occurred, the investigators are confident that they were not biased by these
dates in their analyses of pre- and post-revision.

The investigators developed an original rubric to score each bibliography on the follow-
ing defined criteria:

1. Sufficiency of sources. Did the students have enough sources according to the re-

quirements in the course syllabus and assignment?

2. Quality of sources. Did the bibliographies include enough scholarly material?

3. Selection of sources. Were the sources chosen using library databases or from library-

owned magazines and journals?

The investigators conducted three separate norming sessions with a sample of the bib-
liographies. At the first meeting, the investigators determined they would count the number
of citations that adhered to each criteria in the rubric. First, the total number of citations in
the bibliography were counted, then the number of citations that were considered scholarly
sources, and, finally, the number of citations that were from databases owned by the library.
The three investigators completed their scoring/counting independently before working
through the examples as a group. Each time there was a disagreement or question (would
books be considered scholarly, would the course textbook count toward the total number of
citations in the bibliography; if an article might appear both in a library database and freely
online, would that count toward the number of library sources, and so on), the investigators
worked through the issue until there was an agreement, and detailed notes were added to
the rubric to explain the decision for future reference. After the third norming session, inves-
tigators felt that they had addressed all of the potential discrepancies through several sample
bibliographies and had come to a general agreement about how to categorize each citation.
Investigators then randomly divided the bibliographies into three groups, with each librarian
totaling the citations according to the rubric categories and scoring the assignment overall.
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Based on knowledge of professors’ expectations, the teaching faculty’s assignment rubric, and
by calculating the mode for each criteria, the investigators established thresholds for success
for the three criteria.

All scores along with their corresponding identifying number were recorded on one
master spreadsheet. It was also recorded whether or not the individual associated with the
bibliography completed the library assignments, and if they passed or failed. Raw numbers
of citations were converted to rubric scores, using a scale from 1 to 5: 1 being the lowest and
5 being the highest. Using spreadsheet software, the investigators compared the pre- and
post-curriculum change in students’ scores, and tested for other variables such as whether
or not students had completed the library assignments and if that had an impact on scores.

Results

Investigators examined the data to determine how the curricular changes affected students’
research abilities as recorded in their bibliographies. The 65 bibliographies submitted before
Fall 2013 were compared with the 112 bibliographies submitted in the four subsequent quar-
ters. In each category, the number of students meeting the established threshold for success
increased from pre- to post-curricular changes, both in number and as a percentage of the
whole.

TABLE 1
Students Meeting Thresholds for Success, Pre- and Post-Curricular Change
Rubric Criteria Pre-Curricular Post-Curricular All Students
Change: Before Fall | Change: Fall 2013 and (n=177)
2013 (n=65) After (n=112)

Number % Number % Number %
Sufficiency of sources: 44 68% 87 78% 131 74%
15 or more sources
Quality of sources: 23 35% 62 55% 85 48%
11 or more scholarly
Selection of sources: 48 74% 95 85% 143 81%
11 or more from databases

After converting total numbers to rubric scores, the investigators compared the scores
before and after the curricular changes and calculated averages.

TABLE 2
Pre- vs. Post-Average Scores, by Criteria
Criteria Pre-Average Score Post-Average Score Percentage Change
Sufficiency of sources 29 3.2 +10.4%
Quality of sources 2.7 3.2 +18.5%
Selection of sources 3.9 4.1 +5.1%
Cumulative score 9.5 10.5 +10.5%
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For each criterion, there was an improvement in performance post-curricular changes.
Overall, average total scores increased by 10.5 percent, post-changes. A t-test was conducted
to compare the scores before and after the changes. Results of the t-tests indicated that there
were statistically significant differences in scores for students before and after the changes to
the curriculum in all areas measured by the rubric.

Investigators also looked at the distribution of the scores for each measure by determin-
ing how many students scored a 1 or greater, 2 or greater, etc. Each category saw increases in
the number of students scoring at the higher end of the scale.

FIGURE 1
Score Distribution for Sufficiency of Sources

FIGURE 2
Score Distribution for Quality of Sources
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FIGURE 3
Score Distribution for Selection of Sources

Finally, all scores (pre- and post-) were examined based on whether or not students had
completed the library assignments, those who had passed both assignments, those who had
passed one assignment, and those who did not complete a research consultation in the revised
model.

As seen in table 3, students who completed both assignments successfully had higher
scores on all of the criteria.

TABLE 3
Passed vs. Failed Assignments Cumulative Scores
Criteria Passed One Assignment, Failed | Passed Both Assignments | Percentage
One Assignment (n=16) (n=161) Change
Sufficiency of sources 2.8 3.1 +10.7
Quality of sources 2.6 3.0 +15.4
Selection of sources 3.9 4.1 +5.1
Total Average 9.3 10.2 +9.7

Of the 16 students who failed at least one assignment, seven of those didn’t have a re-
search consultation with the librarian. Comparing the average rubric score for those seven
students without a research consultation to all of the students who had a research consulta-
tion (post-revision), the completion of a research consultation correlates to a higher average
rubric score (9.9 without a consultation and 10.5 with a consultation). The improvement is
most noticeable, again, in the quality of sources category, which improved from 2.7 to 3.2 for
the group who had a research consultation. The other criteria had similar scores, or negligible
changes. Although the sample size of the group without research consultations is too small to
make any sweeping observations, the data begin to suggest that a research consultation does
help students adequately evaluate sources.
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TABLE 4
Rubric Scores Post-Revisions, with and without a Research Consultation
Criteria No Research Consultation (n=7) Completed Research
Consultation (n=105)

Sufficiency of sources 3.1 3.2
Quiality of sources 2.7 32
Selection of sources 4.1 41
Total Average 9.9 10.5

This study only looked at the final projects of students, and only those students who were
set to successfully complete the course submitted these projects. Historically, this course has
had a high attrition rate, and some students inevitably do not complete the course. It is pos-
sible that students who do not complete the course are also the students who do not complete
the library assignments successfully, but these students were not part of the study.

Discussion

Results indicate that curricular changes were associated with better citation choices for each
of the rubric measures. The average of the rubric scores increased more than 10 percent, and
the quality of sources score, measuring the number of scholarly sources included in the bib-
liography, increased by more than 18 percent. This correlation, which associates additional
attention to students and improved librarian teaching presence in the online environment
with improved research, begins to justify the added expense of time and resources dedicated
to this cohort of students.

The scores for the selection of sources did not increase as dramatically as the measures
associated with quality and sufficiency. Examining established thresholds for success, the
investigators speculate that students were already using the library databases to find the
requisite number of sources. Efforts, then, were more useful in helping students evaluate the
materials they found, rather than pointing them in the direction of the library to retrieve them
in the first place. Evaluating sources and distinguishing scholarly from popular can be one of
the most difficult skills for students to master.

Unfortunately, many students still struggle with recognizing scholarly sources and un-
derstanding their value, reflecting the findings in the literature. Even after these curricular
changes, approximately half of these students still did not include enough scholarly material in
their bibliographies. With the course expectations set to require 11 or more scholarly sources,
only 55 percent of students met this threshold for success even after librarian interventions.
These were students who were successfully using the library databases, as shown through
their scores on the selection of sources, but were still unable to incorporate an appropriate
amount of scholarly material in their final projects.

Limitations

There are limitations of the study, as well as factors that may have influenced the data that
were not in the investigators’ control. First, the librarians were embedded in courses with
more than five different primary instructors rotating through the classes each quarter. As
participants in the class, the librarians were able to observe how often feedback was provided
to students on assignments and how much teaching presence the instructor established, and
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found disparities. The quality of the instructor-student interactions, and how that may enhance
or impede student success, cannot be adequately measured in this study. In addition, some
instructors may have contacted students individually, outside of the course documentation.
Faculty instructors may have allowed certain students to include fewer scholarly sources
in the bibliography, or fewer sources overall, based on students’ specific topics, without the
librarian’s knowledge. However, since the same instructors were teaching both before and
after the curricular changes, discrepancies based on their individual personalities should be
found evenly throughout the study.

Second, since the librarians made several changes at once to the course, it cannot be de-
termined with certainty which changes were the most successful. The time-intensive research
consultations would seem to be the main driver of student improvement, but this is one of a
constellation of services provided to these students. The overall improved teaching presence
of the librarian in the online course, which includes the research consultation, must be con-
sidered as a whole. Future research might look to just the research consultation to determine
its importance as a contributing factor for improved searching and evaluation skills.

Third, the methodology employed here entails a quantitative citation analysis; the papers
themselves were not examined. The study, then, does not evaluate how well the students may
have understood the sources, or judge whether or not they created a coherent thesis statement
using these resources. Instead, the investigators were primarily interested in whether the stu-
dents had benefited from the librarians’ instruction. The librarians were focused on teaching
the students to navigate through the library’s resources and evaluate the articles found for
use in a college-level paper. This study looked only at those measurable skills.

Conclusions and Implications for Practice

While the literature on embedded librarianship has increased in recent years, additional
research that assesses the relationship between the role of librarians in online courses and
student learning outcomes is needed. This study contributes to the field of academic librarian-
ship by addressing this gap using a rubric-based citation analysis of student bibliographies
in an online course. This type of assessment is vital for ongoing efforts to strengthen librarian
support of students” academic success.

This citation analysis reveals that the redesigned embedded model in this course correlates
with increased student success. Students who completed the course post-redesign performed
better on all three criteria in the rubric: sufficiency of sources, quality of sources, and selection
of sources. While the redesigned model incorporated several changes, investigators speculate
that the addition of the required research consultation had the greatest impact. The research
consultations occur in weeks 3 through 5 of the course, after students have completed library
assignments designed to teach students the necessary skills for locating articles and resources
through the library’s website. The research consultations reinforced database selection and
search strategies, especially evaluating scholarly sources.

This study also contributes to the scholarship on teaching presence by extending the
discussion to include librarians as participants in the Col model developed by Garrison,
Anderson, and Archer. While these authors consider teaching presence, course design, fa-
cilitation, and direct instruction to be the primary domain of instructors, their model allows
for other Col participants to collaborate in these functions. A high-touch embedded model,
which focuses on personalized interactions with students, is a natural vehicle for creating
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community; therefore the investigators propose that librarians are participants in the Col
in the online Research Seminar course. The research consultations provide an opportunity
for librarians to engage directly with students, surface difficulties they encounter in their
research, provide suggestions, and easily respond to any questions they may have. Through
these conversations, students became more aware of the scope of the librarian’s role in the
course. In other words, students understand librarians as valuable partners in their academic
success. In many cases, librarians found that the research consultation was a launching pad
for continuous help throughout the course, and beyond.

One important implication for practice is that continued growth and sustainability of
embedded instruction in online courses depends upon support from library administration.
Strategic planning based on authentic assessment of services is important for libraries to suc-
cessfully contribute to institutional goals. An embedded program should be supported by
library administration because of its contribution to the mission of the university. The model
presented here is resource-intensive; because of the significant investment in librarian time,
scalability of the model may be limited. This does not mean that the model should not be
pursued at other institutions, but rather that libraries should be selective about the programs
where the embedded model would have the most impact on student outcomes. Strategically
aligning embedded instruction with institutional goals would be more likely to gain the es-
sential support from library administration. As more courses and programs shift to online,
face-to-face instruction will decrease and librarians will be faced with developing instructional
presence for online courses in a meaningful and sustainable way. Librarians must find a way
to translate their important work, which is recognizable in face-to-face classes, to the online
environment.

This study assesses one model of embedded librarians in an online class. Given the variety
of embedded models in online courses offered in academic libraries, further research inves-
tigating the impact of other models on student learning outcomes is necessary to continue
to address the gap in the professional literature. Additionally, based on supposition that re-
search consultations have a significant impact on successful student learning outcomes, future
research exploring the role of research consultations in student learning in online courses is
encouraged.
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