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During a four-year period, librarians collected student data by card-swiping undergraduate students who attended one of the core English composition class-based
one-shot instruction sessions provided at a large state-supported doctoral-granting
university. Data for students who attended library instruction was anonymized and
compared to the same data points for students who were enrolled in the English
class but did not attend library instruction. The authors compared student success
indicators for the control and treatment groups (GPA, pass or fail status in course,
and retention) and found a positive correlation between attending library instruction
and student success.

Introduction

This paper reports on a four-year study undertaken by librarians at the University of North
Texas, to compare variables of student success for students who participated in course-based
one-shot library instruction sessions to the same indicators for students who did not receive
library instruction. The authors, like so many others, were inspired by Oakleaf’s 2010 report for
ACRL on the value of academic libraries and felt compelled to elucidate the value of libraries
and library instruction to both internal library administrators and university administration.1
The authors believed, based on their own anecdotal experiences, that library instruction does
contribute positively to student success. With recommendations to employ correlations studies
from scholars such as Oakleaf and Matthews in mind, the authors designed their own study.
Since other researchers studying student success and library instruction reported mixed results,
this study was designed to eliminate the limiting factors of those previous correlation studies.2
In 2012, librarians initiated a four-year period of collecting card-swipe data for students
attending library instruction initiated by English composition class instructors. When data
collection began, the authors had this basic research question in mind: is there a relationship
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between library instruction and student success? The variables used to measure student success were GPA, pass or fail status in the course, and retention (in other words, re-enrollment
the semester following library instruction).

Background

The University of North Texas (UNT) is a Carnegie Tier One public research university with
enrollment approaching 39,000 students and more than 5,000 faculty and staff. Twenty-four
subject librarians support the research and instructional needs of the university’s 38 doctoral
degrees, 86 master’s degrees, and 103 bachelor’s degrees. Each subject librarian provides inperson one-shot instruction sessions, and many librarians are embedded into online courses,
in support of distance students. The subject librarian assigned to the Department of English
provides library instruction for the two English composition core classes, of which at UNT
there are more than 70 sections offered per semester.
Given the research that already exists, several factors make the present study unique. The
authors collected card-swipe data during a four-year period, providing a very large set of data.
In addition, since card swiping was used, students included in the test group are only those
students who actually attended library instruction rather than all students who registered for
a class that received instruction, as was the case for the rest of the major studies on this same
topic. The study focuses on students who received introductory library instruction during
a core English composition class and only includes data for students enrolled in any section
of one specific English composition class during the four-year study period. This single class
eliminates the need to address potential variation in library instruction content and librarian
instructors, as well as the need to normalize the data (course grade and GPA) to account for
discipline-specific grading trends.

Literature Review

Although the project discussed herein is a form of library instruction assessment, some explanation is required on types of assessments. Based on the distinction that higher education scholars
like Victor Borden have made between academic assessments that measure student learning
outcomes vs. those that academies use for accountability and advocacy, library assessment
can be separated into two categories: 1) those assessments that help improve instruction and
programs and 2) those that help connect the library to measures of student success.3 Although
there are some assessment methods that have the potential to both provide meaningful ways
to improve programs and to demonstrate the library’s relationship with student success,
there is an inherent conflict between the two types of assessments. Information learned from
program improvement assessment usually does not aggregate for public messaging, while
information from accountability assessment does not provide meaningful program-level
evaluation. This literature review will not cover program improvement assessment; instead,
it will focus on only the literature covering library assessment using large-scale indicators of
student success, such as GPA, retention, and graduation.
Due to increasing pressure to demonstrate value and to show the libraries’ contribution
to student success, many libraries have in recent years embarked on studies that demonstrate
impact of academic library space use, material use, and library instruction on student retention,
GPA, and graduation. Simply reporting counts of students through the doors, items circulated, or usage of services is no longer enough to show that the library positively influences
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student retention and graduation. University administrators increasingly want to see data that
shows return on investment for library expenses and to know that the library is contributing
to the success of students. With Oakleaf’s ACRL Value of Academic Libraries report in mind,
many librarians have been inspired to engage in research that has the potential to persuade
administrators that library expenditures are well justified.4
The rest of this literature review will focus only on those studies that relied on large-scale
student success indicators, such as GPA, retention, and graduation. There have been studies in
the higher education literature linking use of campus facilities and spaces,5 including library
spaces to student retention and graduation.6 Many recent studies from the library literature
used library indicators from ARL, ACRL, and data about student retention and graduation
from the Integrated Post-Secondary Education Data System via the National Center for Education Statistics. Some of those studies have found a relationship between higher spending
on libraries and higher numbers of professional staff members in the library to better student
success outcomes.7
Other studies have linked student use of library resources, including books, media items,
and electronic resources to student success such as higher GPAs, better retention, and higher
graduation rates.8 These types of studies date back to the 1960s when authors of two early
studies analyzed student use of library materials and variables for retention and GPA, both
showing correlations between the variables.9 More recently, librarians at University of Minnesota and at Indiana University have combined library use data from their libraries service
points and electronic resources and compared with student data to draw positive correlations
between library use and student success.10 Researchers at Hong Kong Baptist University were
also able to make a positive correlation between student cumulative GPA and books and media checkouts.11 Librarians at Nevada State College performed a novel study that compared
student use of electronic resources, captured by EZProxy logins, to GPA, retention, and academic standing and found a positive correlation between library use and student success.12
Studies that focus on the use of the library resources related to student success appear
to provide evidence for a relationship between library use and student success. Studies that
focus on library instruction and student success, however, have had mixed results and overall
provide less direct evidence for correlation between library instruction and student success.
The authors have chosen to omit from this discussion those studies that focused on for-credit
library courses, and their effect on student success variables, as that format of library instruction is not an option at many large four-year universities.
In 2011, researchers at Hong Kong Baptist University completed another study with
data for more than 8,000 students in which they used cumulative GPA and number of library
workshops attended as their independent variables. They found that attendance at a greater
number of library workshops had a positive correlation with GPA.13 Similarly, Bowles-Terry’s
2012 study concluded that GPA was higher among graduating seniors who had library instruction in upper-level courses and that student success indicators reflect positive correlation
with library instruction when students engage in library instruction sessions throughout their
college years.14
In a 2012 study by librarians at Middle Tennessee State University, library instruction was
the focus and was compared with student GPA and retention. The librarians analyzed data
for first-time freshman who were enrolled in a class that received library one-shot instruction.
They used data for a control group who did not attend library instruction for comparison. Their
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analysis showed no correlation between students attending library instruction and retention,
but they did report a small correlation between students attending library instruction and
higher GPA. These researchers recommend card swiping, to account for students who take
classes that receive library instruction but do not attend class.15
Researchers at Stephen F. Austin University compared course grades for students who
attended library instruction to grades for those who did not, and their results do not demonstrate a correlation between the library instruction and student success.16 Much like the Middle
Tennessee librarians, researchers did not card-swipe; instead, they obtained lists of students
enrolled in classes that received library instruction. This data collection method does not differentiate between the students who did not attend class the day of the library instruction and
the students who did. Thus, their method may have resulted in some students being in the
test group who do not belong there, and some students who did not attend class or library
instruction are included in the test group rather than the control group.
Catalano and Phillips found that students who completed research assignments that
required the use of library resources fared better regarding information literacy competency
indicators and large-scale indicators, GPA, retention, and graduation.17 Researchers at Ohio
State had mixed results measuring student GPA and persistence following a library assignment
that was initiated by an academic advisor. They found a correlation between performing a
library assignment and student success at smaller campuses; but, at the large central campus,
there was no relationship between measured student success variables and completing the
library assignment.18 In 2018, researchers at Saint Mary’s College published their study that
looked at GPA and library instruction for students across disciplines. Data for students who
were enrolled in a class that received library instruction were obtained and transcripts were
used to compare student GPAs for those students who were enrolled in a course that received
library instruction vs. those students who were not. Their study was unique in that students
who received library instruction were in a variety of different discipline classes. The authors
normalized the data to account for different disciplinary grading procedures. They found
an increase in GPA for students who participated in at least one library instruction session.19
Some authors in the library literature are critical of correlation studies that use large-scale
indicators. Badke suggests moving away from attempts to correlate instruction with GPA and
recommends using indicators that are more likely to allow for causal relationships between
the measured variable and the instruction instead.20 Librarians at Virginia Commonwealth
University, after finding no statistically significant relationship between library instruction and
GPA, argue that GPA and re-enrollment are not sensitive enough variables for understanding
the library’s effect on student success. A student’s GPA is a very large-scale indicator, and
there are a great many factors that can influence this metric.21 Much has been written in the
higher education literature covering the myriad different influences on student GPA, retention,
and graduation. Structural characteristics of the university are thought to exert influence over
student success: size of the institution, mission of the institution (whether teaching or research
focused), class size and student to faculty ratio, and the level of faculty engagement.22 Institutional factors specific to the library, such as library staff size, library spending per student,
and library collection size have also been shown to affect student success.23 Student behaviors
such as alcohol use, effort and attention given to academics, engagement on campus, use of
support services and recreational and other campus facilities, and time management strategies also can influence student success for the negative or the positive.24 Furthermore, student
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characteristics influence student success. Disability status, socioeconomic status, first language,
precollege academic experience, self-esteem, emotional dysregulation and test anxiety, past
violent victimization experiences, level of family support, first generation in college status,
and the student being a parent can all play a role in the student’s college success.25
Given the many and complex variables that affect student success, Gariepy, Peacemaker,
and Colon claim that it is unreasonable to expect that the library instruction sessions attended
will exert measurable control over a student’s GPA. The authors acknowledge, however, that
library research using GPA and retention as variables, if done well, has the potential to provide evidence to library or university administration of the library’s value.26 The authors of
one of the earliest library studies to attempt to measure effects of library instruction on student success variables—Selegean, Thomas, and Richman, in 1983—voice caution that library
instruction efforts must be evaluated by variables that are more sensitive than the large-scale
indicators.27 None of these large-scale student success correlation studies can claim causality of library instruction or library use to better student outcomes, and they certainly do not
provide feedback/evidence for fine-tuning instructor performance; however, they have the
potential to provide valuable talking points that libraries can use to advocate. Libraries can
use the results of these correlation studies to demonstrate the potential of their important role
in retaining and matriculating students. Whether students who use the library tend to do
better in school or whether students who do better in school tend to use the library, the fact
is that libraries play a role in educating students.

Methodology
Research Question

This research was guided by the question, “Is there a relationship between library instruction
and student success?” The authors believed that the question was important to explore and
that the research has the potential to add to the growing body of literature that correlates
library use with student success measures.

Data Collection

Before data collection began in 2012, the authors received approval from the Institutional
Review Board. Since the data were to be anonymized even before it reached the authors, the
authors were not required to obtain informed consent from each student whose data was
used in the study.
Study participants were undergraduate students who attended a library instruction
session with their English 1320 composition course between 2012 and 2016. Participation
in a library instruction session is entirely voluntary for the English composition section
instructors. Some instructors bring their classes to the library for one-shot bibliographic instruction and some do not. Students were asked to swipe their university ID cards through
a card reader during the library instruction session, at which time the information was recorded and stored. The swipe data were organized in the institution’s student information
system by semester and year, flagging the students’ instruction participation to a point in
time. More than 3,000 students who attended English Composition library instruction sessions swiped their IDs during the four-year study period. At the end of the study period,
the authors requested the data from the Data Analytics and Institutional Research (DAIR)
office, which controls access to the institution’s student information. In addition to the
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3,000 students who attended library instruction, the authors were also able to obtain data
for the more than 6,000 students who were enrolled in sections of the English 1320 course
but who did not attend library instruction, because either they were not present in class or
because they were enrolled in a section that did not participate in library instruction. In
total, more than 10,000 students were included in the final data set.28 As mentioned above,
having the data for students who did not attend library instruction allowed the authors to
have a control group with which to compare the original data for students who did attend
library instruction (treatment group).
Before the authors received the data, the DAIR office anonymized the student data by
assigning fake ID numbers to each student, and then added the following information for
each of the 10,000 students:
• grades in the English composition class
• semester GPA (for the semester they participated in the library instruction session) and
final GPA
• graduation status (if applicable)
• re-enrolled status the semester following their library instruction session (retention)
The authors also received demographic data, such as first-generation college status, student major, gender and ethnicity, and transfer or new student status.

Statistical Analyses

The authors used Statistical Package for the Social Sciences (IBM SPSS) for their analyses. Basic
descriptive statistics were used, comparing those who received library instruction (treatment)
with those who did not (control) on baseline and outcome measures. The key measures tested
were pass/not passed the English 1320 course, change in GPA, increased or not-increased GPA,
and continuation or graduation at UNT. To test for statistical significance, the authors used the
two-sample t-test for the continuous variable, change in GPA outcome, with a threshold of p
≤ 0.01, a strong threshold due to the large size of the groups. The authors also compared the
distributions of those who did or did not pass the course, those who did or did not increase
their GPA, and those who did or did not continue or graduate. Risk estimates were calculated
(odds ratios of risk ratios) and tested using Pearson Chi-square tests. The odds ratio of each
successful outcome among the treatment group was calculated by dividing the risk of each
successful outcome in the treatment group relative to the control group by the relative risk
of the nonsuccessful outcome. The authors report here the odds ratio point estimate, the 95
percent confidence interval, and the p-value of the Chi-square test, with a probability threshold of significance of p < 0.01.

Results
Basic Descriptive Statistics

There were 10,147 student records in the data set, of which 3,530 (34.8%) were in the Library
Instruction (treatment) group. In addition to the size of the groups, there were other baseline
differences, notably binary gender status (43.5% men in the Library Instruction group vs.
46% in control group), minority status (51% vs. 48% White), admission status (7% vs. 4.7%
first-time-in-college) and academic measures (1,077 vs. 1,065 mean SAT; 2.31 vs. 2.24 mean
GPA). There were a few similarities between the groups, most notably the distribution of
first-generation students (about 38% each) (see table 1).
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TABLE 1

Basic Descriptive Statistics
Library Instruction
N

%

Control
N

p
%

Binary Gender

0.009

Men

1,537

43.54%

3,072

46.43%

Women

1,993

56.46%

3,542

53.53%

Total

3,530

100.00%

6,617

100.00%

Ethnic Group

0.081

African-American

570

16.15%

1,197

18.09%

American Indian

51

1.44%

102

1.54%

Asian/Pacific Islander

180

5.10%

368

5.56%

Hispanic

830

23.51%

1,572

23.76%

Nonresident

65

1.84%

134

2.03%

Other

27

0.76%

56

0.85%

White

1,807

51.19%

3,185

48.13%

Total

3,530

100.00%

6,617

100.00%

White

1,807

51.19%

3,185

48.13%

Nonwhite

1,723

48.81%

3,432

51.87%

Total

3,530

100.00%

6,617

100.00%

Minority Status

0.003

Admission Status

<0.001

First Time in College

256

7.25%

309

4.67%

Continuing Student

2,851

80.76%

5,468

82.64%

New Undergraduate

421

11.93%

830

12.54%

New Graduate
Total

2

0.06%

7

0.11%

3,530

100.00%

6,617

100.00%

Declared Major Group

0.003

Arts

716

20.28%

1,328

20.07%

Business

740

20.96%

1,608

24.30%

Humanities

415

11.76%

734

11.09%

Interdisciplinary

356

10.08%

724

10.94%

Social Sciences

424

12.01%

703

10.62%

Social Services & Health Care

522

14.79%

908

13.72%

STEM

178

5.04%

299

4.52%

Unknown

179

5.07%

313

4.73%

3,530

100.00%

6,617

100.00%

Total
First-Generation Status

0.334

Yes

1,332

37.73%

2,575

38.91%

No

1,730

49.01%

3,221

48.68%

468

13.26%

821

12.41%

3,530

100.00%

6,617

100.00%

Mean ACT

993

23.06

1,811

23.17

0.044

Mean SAT

2,121

1,076.69

3,942

1,064.99

0.001

Mean GPA

3,530

2.31

6,614

2.24

0.011

Unknown
Total
Baseline Scores
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FIGURE 1
Positive Outcomes by Library Instruction Group

Passed English 1320

The first outcome discussed is key to most other outcomes—passing the English 1320 course.
The authors conducted a cross-tabulation analysis of those who did or did not pass by group
(those who did or did not receive library instruction). The categories of pass/not passed were
determined by final grade received. Those in the Pass group received an A, B, C or D; all others were included in the Not Pass group. It was important to include all students, even those
given an “Incomplete” or “Withdrawn” or other grade, because completion of course is a
key factor in retention. Of all students in the data set, 86.5% passed. Of those who received
library instruction, 93% passed; of those who did not receive library instruction, fewer than
TABLE 2
Risk Estimates
Value

95% Confidence Interval
Lower

Upper

Odds Ratio (RR1 / RR2)

2.783

2.407

3.218

RR1 of passing within Library instruction cohort

1.123

1.107

1.139

RR2 of not passing within Library instruction group

0.403

0.353

0.461

N
Odds Ratio (RR1 / RR2)

10,147
1.167

1.064

1.281

RR1 of increased GPA for Library instruction cohort

1.098

1.039

1.161

RR2 of GPA not increased for Library instruction cohort

0.941

0.907

0.977

N
Odds Ratio (RR1 / RR2)

8,260
1.343

1.207

1.496

RR1 of continuing among the Library instruction cohort

1.056

1.036

1.076

RR2 of not continuing among the Library instruction cohort

0.786

0.719

0.859

N

10,147
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84% passed (see Figure 1). Thus, the risk of passing for those who received instruction relative to those who did not receive instruction was 1.123 (95% CI: 1.11-1.14), while the RR of not
passing for the same group relative to control was 0.40 (95% CI: 0.35-0.46).
The odds ratio (OR) expressing the impact of library instruction on passing the English
1320 course was 2.78 (95% CI: 2.41–3.22) (calculated by [RR of passing among Library group]
/ [RR of not passing among Library group]) (see table 2). Thus, those who received library
instruction were nearly three times more likely to pass than those who did not. This difference between the two proportions was tested using Chi-square, and the result was statistically
significant at p < 0.001.

Increasing GPA

The analysis of change in GPA requires two measures: a beginning GPA and a cumulative
GPA that includes the semester of the English 1320 course. This calculation was limited to
those students who had a GPA before entering the semester during which they took the English 1320 class. Transfer students and first-semester-in-college students, who do not have a
beginning GPA, were excluded from this analysis (17.5% of all students in the sample set).
Of the remaining 82.5 percent of students in the sample data set, the beginning cumulative GPA for those who received library instruction was 2.83, compared with 2.68 for those
who did not receive the instruction. This difference of 0.15 points was statistically significant.
The semester GPA of those who received instruction was 2.82 compared to 2.55 for those who
did not receive instruction (0.27 points lower); this difference was also statistically significant.
Similarly, the end cumulative GPA for those who received instruction was 2.86, compared
with 2.67 for those who did not. This 0.19 point difference was also statistically significant.
The change in cumulative GPA for those who received the library instruction was +0.028,
compared with a decrease of 0.006 points among those who did not receive the instruction,
a difference of 0.034 points.
The authors also conducted a cross-tabulation analysis to estimate the probability of positive change in GPA for students who received library instruction and students who did not
receive library instruction. Of the 82.5 percent of students for which this analysis applies, 38.7
percent increased their GPA. Of those who did not receive library instruction, 37.5 percent
increased their GPA. Of those who did receive library instruction, 41.1 percent increased their
GPA, for a difference of 3.7 percentage points between the two groups (see table 2).
The cross-tabulation analysis of the two variables, which included a Pearson Chi-square
analysis, yielded an odds ratio point estimate of 1.167 (95% CI: 1.064–1.281, p < 0.01) (see table
2). If the library instruction made a positive impact, then the risk of negative change should
be greater than 1. Thus, undergraduate students who are not first time in college and who
attended a library instruction session at the UNT Libraries were 16.7 percent more likely to
see an increase in their GPA.

Retention

For this study, the authors defined retention as continued enrollment (or graduation) in
the following long semester. The same kind of analysis as described above was performed,
comparing the odds of continuing the next semester for those who did and did not receive
library instruction. For this calculation, the authors included all students, of whom 35 percent
received library instruction and 81 percent continued or re-enrolled the following semester. Of
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those who did not receive library instruction, 79.3 percent continued, while of those who did
receive library instruction, 83.7 percent continued, a difference of 4.4 percentage points more
for those who received library instruction (see figure 1). The authors tested the differences
between relative risk estimates of the groups using Pearson Chi-square. The point estimate of
the odds ratio (OR) was 1.343 (95% CI: 1.207–1.496, p ≤ 0.001) (see table 2). Thus, undergraduate students who attended a library instruction session at the UNT Libraries were 34.3 percent
more likely to continue the following semester than those who did not.

Discussion

While participating in library instruction is not solely responsible for student success in the
form of higher student retention rates or increase in GPA, when considered together, as
discussed in the literature review, it is very compelling evidence to suggest a relationship
between library instruction and student success. This increase, coupled with the more likely
pass rate for students who participated in library instruction, provides evidence that attending library instruction correlates to student success. This study has several advantages over
other similar studies of outcomes based on library services. The most important of these is
the large number of participants (more than 10,000 students) and the relatively long period of
time covered (four years). Additionally, since the authors used card swiping to collect data,
the control and study groups were truly distinct. Furthermore, there were several class sections (72), ensuring increased chance of randomization.
This article is by no means a blanket endorsement for one-shot library instruction. The
authors acknowledge the limitations of that method of teaching and believe collaboratively
creating meaningful research assignments with faculty has the potential to be far more impactful for long-term student success in achieving the threshold concepts discussed in the ACRL
Framework for Information Literacy for Higher Education.29 This article does affirm the valuable
role subject librarians appear to play in student success in support of teaching and learning.

Limitations

A few limitations warrant discussion here. First, the students were not randomly assigned to
sections that did or did not receive library instruction. The section instructors decided whether
to require library instruction, and students could select sections based on instructors. This
could explain the relatively higher beginning GPA of students who received library instruction. Higher-achieving students may be aware of the higher-quality instructors who tended
to require such instruction and purposefully choose these sections. Regardless of the reasons,
the sample data set clearly shows that the students who received library instruction had a
higher GPA at the start of the semester than those who did not receive the library instruction.
This could affect the outcomes, even when normalized for analysis.

Further Research

The authors did find some interesting results regarding first-generation college students that
led them to believe that this population warrants further study. The positive impacts of receiving library instruction appear lower for first-generation students in general, and the authors
believe this could be a ripe area for additional research.
In addition, a long-term study on the impact of collaboratively created research assignments between faculty and subject librarians as mentioned above could be a beneficial future
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step for this area of research, though this type of study may have many similar limitations
as previous research studies have had regarding student success and one-shot instruction.

Conclusion

The original research question—“Is there a relationship between library instruction and student
success?”—was answered through this study in the affirmative; however, library instruction
is one factor among many that positively correlates to student success. Through this research,
the authors were exposed to the amazing things that other academic and support units on
campus are doing to impact student success and acknowledge there is great potential for more
collaboration with those groups.
The authors hope that the positive results in this study can be generalizable enough to
other similar institutions to allow for advocacy in showing the value of library instruction in
supporting student success, as well as contributing to the body of research therein.
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